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ENCYGLOPJIDIA BEITANNICA.

T
Tiithe t wentieth symbol in our alphabet. It has varied

out little ia form since the earliest days when it ap-

yeare in Greece and Italy, though some of the Italic

alpbeets exhibit variants : e.g., in Umbrian and Etruscan

ingcritions we find the horizontal stroke sometimes on one

side nly, and slanting; sometimes the form is nearly that

of or ordinary small ( without the ornamental turn at

the bttom. In value it has been in all languages a surd

or Ticeless dental, corresponding to d, which is voiced.

But he term " dental " includes some varieties of position,

of Miich the most definite are— (1) where the point of the

toofio touches the teeth (true " dental "), as in French
; (2)

whfo the tongue touches the gum behind the teeth, and

not he teeth at all, as in English
; (3) where the point of

tht:ongue is slightly bent back against the palate, produc-

in^the sound much heard in south India (often called

"crebral"). T when followed by t or y is liable to pass

in; the «-sound ; this happened in the local dialects of

Itiy before the Christian era ; at Rome the transition was

latr. This changed sound passed on iuto the Ilcmiance lan-

guges, t.g.y in French "nation," pronounced "nasion,"

wbnce in England it was sounded first as " nasiun " and
ncf as " nashun." Similarly in English t followed by u
adergoes a change of sound ; this is due, however, to the

oli sound of u, viz., long French «, or Old English y. This

log yy developed into the iu sound heard in "use,"

"ure," <tc.; then the new i affected the preceding t, and

lb result is tsh, as in " nature " (natshure) ; similarly d in

'serduro " is sounded as dzh (verdzhure).

English employs the digraph th to denote two sounds,

dtfering as voiceless and voiced sounds—the initial sounds

(
" thin " and " then " respectively. It would be a great

oavenience if dh could be used for the voiced sound, so

tat "then" should be written "dhen." But it would be

iven better if the single symbols could be employed to

ienote these single sounds, as was to some extent the case

1 the earlier days of our language : in Anglo-Saxon we have

ie two symbols 5 and p. The first is only a d crossed ; the

iecondwasaruneand wascalled" thorn." These, however,

»ere not ccnsistently employed one for the voiceless and
)ao for the voiced sound ; also th is actually found in the

oldest textj, and later on it occurs together with 8 and }>.

:t \s probable that the voiceless sound was originally the

23-1

only one in Teutonic. It was eventually diff'erentiated into

two sounds ; but, as is usually the case, writing remained

more archaic than speech. In modern English and Ice-

landic, and probably in the parent Teutonic also, initial

th is voiceless, except in English in a small number of

pronouns and particles in common use, as " thou," " this,"

"that," "then," "than," "though," "thus"; and it is regu-

larly voiceless when final The nature of the two sounds

is this ; the tongue is pressed against the back of the teeth

(sometimes, especially when used by foreigners, against the

bottom of the upper teeth) and either the breath for th or

the voice for dh is forced through the interstices of the teeth.

This pair of sounds is found in modern Greek, where <A ap-

pears as $ and dh as 8. In Spanish and in Danish under

certain circumstances the sound denoted by d is dh.

TABARt AND Early Arab Historians. Arabian

historians differ from all others in the unique form of

their compositions. Each event is related in the words of

eye-witnesses or contemporaries transmitted to the final

narrator through a chain of intermediate reporters {rdwis),

each of whom passed on the original report to his successor.

Often the same account is given in two or more slightly

divergent forms, which have come down through different

chains of reporters. Often, too, one event or one important

detail is told in several ways on the basis of several con-

temporary statements' transmitted to the final narrator

through distinct lines of tradition. The writer therefore

exercises no independent criticism except as regards the

choice of authorities ; for he rejects accounts of which the

first author or one of the intermediate links seems to him

unworthy of credit/ and sometimes he states which of

several accounts seems to him the best. Modern judgment

does not always confirm this choice ; some authorities

m.uch esteemed by ^Moslems are by European scholars

dciemed untrustworthy, and vice versa. Fortunately thej

various historians did not always givo preference to the'

same account of a transaction, and so one supplies what

another omits.

A second type of Arabian historiography is that in which

an author combines the different traditions about one

occurrence into one continuous narrative, but prefixes a

statement as to the lines of authorities used and states

which of theifa he mainly follows. In this case the writer
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recure to tbe first method, already described, only when

the different Iraditions are greatly at variance with one

another. In yet a third type of history the old method is

entirely forsaken and we have a continuous narrative only

occasionally interrupted by citation of the authority for

some particular point. But the principle still is that what

has been well said once need not be told again in other

words. The writer therefore keeps as close as he can to

the letter of his sources, so that quite a late writer often

reproduces the very words of the first narrator.

From very early times the Arabs had great delight in

verses and tales, and the development of their language was
certa;inly much influenced by this fact. In ancient times

story-tellers and singers found their subjects in the doughty
deeds of the tribe on its forays, in the merits of horse or

camel, in hunting adventures and love complaints, and some-

times in contests with foreign powers and in the impression

produced by the wealth and miglit of the sovereigns of

Persia and Constantinople. The appearance of the Prophet

with the great changes that ensued, the conquests that

made the Arabs—till then a despised race—lords of half

the civilized world, supplied a vast store of new matter for

relations which jnen were never weary of hearing and
recounting. They wished to know everything about the

apostle of God, whose influence on his own time was so

enormous, who had acctomplished all that seemed impossible

and had inspired the Arabs with a courage and confidence

that made them stronger than the legions of Byzantium
and Ctesiphon. Every one who had known or seen him
was questioned and was eager to answer. Moreover,

the word of God in the Koran left many practical points

undecided, and therefore it was of the highest importance

to know exactly how the Prophet had spoken and acted

in various circumstances. Where could this be better

learned than at Medina, where he had lived so long and
where the majority of his companions continued -to live 1

So at Medina a school was gradually formed, where the

chief part of the traditions about Mohammed and his first

successors took a form more of less fixed. Soon divers

fathers of Islam began to assist memory by making notes,

and their disciples sought to take written jottings of what
they had heard from them, which they could carry with

them when they returned to their homes. Thus by the

close of the 1st century many dictata were already in circu-

lation. For example, Hasan of Basra (d. 110 A.H.; 728 a.d.)

had a great mass of such notes, and he was accused of some-
times passing off as oral tradition things he had really drawn
from books ; for oral tradition was still the one recognized

authority, and it is related of more than one old scholar,

and even of Hasan of Basra himself, that he directed his

books to be burned at his death. The books were mere
helps, and what they knew these scholars had handed on
by word of mouth. Long after this date, when all scholars

drew mainly from books, the old forms were still kept up.

T^barf, for example, when he cites a book expresses himself

as if he had heard what he quotes from the master with
whom he read the passage or from whose copy he tran-

scribed it. He even expresses himself in this wise ;
'' 'Omar

b. Shabba has related to me in his book on the history of

Basra."

Historians before Tabari.

Katurally, then, no independent book of the 1st century

from the Flightwhas come down to us. But in the 2d cen-

tury real books began to be composed. The materials

were supplied in the first place by oral tradition, in the

second by the dictata of older scholars, and finally by
various kinds of documents, such as treaties, letters, coUec-

tions of poetry, and genealogical lists. Genealogical studies

had become necessary through 'Omar's system of assignmg
state pensions to certain classes of persons according to

their kinship with the Prophet, or their deserts drjinghis
lifetime. This subject received much attention evel in

the 1st century, but books about it were first writtei in

the 2d, the most famous being those of Ibn al-KalU (d.

146 A.H.), of his son HishAmi (d. 204), and of At-SbarMibn
al-Kotdml. Genealogy, which often called for elucidaions,

led on to history. BelAdhori's excellent Ansdb al-JjhrdJ

(Genealogies of thfl Nobles) is a history of the Arabson a

genealogical plan. I

The oldest extant history is the biography of the Paphet
by Ibn IshAlj (d. 1 50). This work is generally trustwrthy.

Mohammed's life before he appeared as a prophet an the

story of his ancestors are indeed mixed with manyfables
illustrated by spurious verses. But in Ibn IshAlj's da| these

fables were.generally accepted as history—for many i them
had been first related by contemporaries of Jlohauiied

—

and no one certainly thought it blameworthy to pii pioiA

verses in the mouth of the Prophet's forefathers, pougn,
according to the Fihrist (p. 92), Ibn IsMlf was diied by
others with regard to the poems he quotes.

The Life of the Prophet by Ibn '01?ba (d. lllj based
on the statements of two very trustworthy men, 'Ofwa ibn
az-Zobair (d. 94) and Az-Zohrf (d.l24), seems to b« c lite

lost, Sprenger having vainly made every effort to find a
copy. It was still much read in Syria in the 14th otntury.

But we fortunately possess the Booh of the Cai«^ai<jns

of the Prophet by Al-WAljidl (d. 207) and the imjortant

Booh of Classes of his disciple Ibn Sa'd.' Wi^idl hadmuch
more copious materials than Ibn Ish.ik, but givei way
much more to a popular and sometimes romancing style of

treatment. Nevertheless he sometimes helps us to re-

cognize in Ibn Ishdk's narrative modifications of the genuine

tradition made for a purpose, and the additional details he
supplies set various events before us in a clearer light.

Apart from this his chief merits lie in his studies on the

suDJect of the traditional authorities, the results of -thich

are given by Ibn Sa'd, aiid in his chronology, which is often

excellent. A special study of the traditions about the

conquest of Syria made by De Goeje in 1864 led to the

conclusion that WAlfidi's chronology is sound as regardj tha

main events, and that later historians have gone astrsy by
forsaking his guidance. This result has been confinned

by certain contemporary notices found by Noldeke in 1874

in a Syriac MS. of the British Museum. And that Ibn

IshAk agrees with WAljidl in certain main dates is import-

ant evidence for the trustworthiness of the former also.

For the chronology before the year 10 of the Flight Wdkidl

did his best, bvit here, the material being defective, many of

his conclusions are precarious. Yet, though we have good

ground /or doubts, we are seldom able to construct a better

chronology. WAkidl had already a great library at his

disposal. He is said 'to have had 600 chests of books,

chiefly dictata written by or for himself, but in part real

books by Abii Mikhnaf (d. 130), Ibn IshAk (whom he uses

but does not name), 'AwAna (d. 147), and other authors.

Abii Mikhnaf left a great number of monographs on the

chief events from the death of the Prophet to the cahphate

of Walld II. These were much used by later writers, and

we have many extracts from them, but none of the works

themselves, except a sort of romance based on his account

of the death of Hosain, of which Wiistenfeld has given a

' Of Hisham b. al-Kalbi's book there are copies in the Britith

Museum and in tie Escorial.

- Ibn Ishak's original work seems to be still extant in the KOpriilii

library at Constantinople ; the edition of it by Ibn Hishdm has been

edited by Wiistenfeld (Gottingen, 1858-60) and translated into Genmm
by Weil (Stuttgart, 1864).

' Wdkidi has been edited from an imperfect MS. by Kremer (Cal-

cutta, 1856). A condensed translation by Wellhaasfu appeared ia

1882. The great book of Ibn Sa'd is unpublished, bot there are some
useful papers on it by Loth.
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iranslation. With regard to the history of 'Irdls: in par-

ticular he Tvas deemed to have the best lights, and for this

subject he is Tabari's chief soTxrce, jiist as MadAinf, a

jonnger contemporary of Wilfidi, is followed by preference

ill all that relates to Khorisdn. MadAinl's History of the

C'aliftks is the best if not the oldest published before Tabari

;

but this book has quite disappeared and is known only by

t/ie excerpts given by later writers, particularly BelMhori
and Tabari From these we judge that he bad great

narrative power with much clear and exact learning, and
must be plaqed high as a critical historian. His plan was

to record the various traditions about an event, choosing

them with critical skill ; sometimes, however, he fused

the several traditions into a continuous narrative. A just

estimate of the relative value of the historians can only

be reached by careful comparison in detail. This has been

essayed by Briinnow in his study on the Khdrijites (Ley-

den, 1884), in which the narrative of Mobarrad in the

Ki.mil is compared with the excerpts of Maddinl given by
Beladhorl and those of Abii Mikhnaf given by Tabart
The conclusion reached is that Abii Mikhnaf &,nd !Mad4inl

are both well informed and impartial

Among the contemporaries of W4kidl and Madiiniwere
Ibn Khiddsh (d. 223), the historian of the family Mohallab,

whose work was one of Mobarrad's sources for the History

of the Khdrijites ; Haitham ibn 'Adl (d. 207), whose works,

though now lost, ara often cited ; and Saif ibn 'Omar at-

Tamlmi, whose book on the revolt of the tribes under Abii-

bekr and on the Jlohammedan conquests was much used

by Tabari. Saif, however, seems to have been little e.^

teemed ; Belddhorf very seldom cites him, and nothing can

be found in Arabic literature about his life and those of

his authorities. He is barely mentioned ia the Fikrist,

the writer plainly ' having nothing to tell of him, and
blundering in the one thing he does say by representing

his disciple Sho'aib as his master. HAjji Khalifa knows
nC'thing but his name. His narratives are Retailed and
often tinged with romance, and he is certainly much in-

ferior to WAljidl in accuracy. Besides these are to be

mentioned Abd 'Obaida (d. 209), who was celebrated as a

philologist and Tvrote several historical monographs that

are often cited, and Azraki, whose excellent History of
Mecca was published after his death by his grandson

(d.^244). With these writers we pass into the 3d century

of JEslam. .-But we have still an important point to notice

in, -he 2d century ; for in it learned Persians began to

talrepart in the creation of Arabic historical literature.

11)1, MokaflFa' translated the great Book of Persian Kinr/s,

aiid others followed his example. Tabari and his contem-

pdraries, senior and junior, such as Ibn Kotaiba, Ya'kubi,

pinawari, preserve to us a good part of the information

aliout Persian history made known through such transla-

ti)ris.^ -But even more important than the knowledge

conveyed by these works was their influence on literary

strle and composition. Half a century later began versions

from the Greek either direct or through the Syriac. The

pi sees translated were mostly philosophical; but the Arabs

p.Iio ^earned something, however superficially, of ancient

history.

k The 3d century was far more productive than the 2d.

f Pi.^A 'Obaida was presently succeeded by Ibn al-A'rdbl

(d. 231), who in like manner was chieHy famous as a

philologist, and who wTote about ancient poems and battles.

Much that he •wrote is quoted in Tabrizl's commentary on

the Hamdsa, which is still richer in extracts from the

historical elucidations of early poems given by Ar-RiyAshI

(d. 257). Of special fame as a genealogist was Ibn Habib

' For details see the introduction to Noldeka's excellent translation

of Tabari's History of the Persiam and Arabs in the Sasanian Period,

J.eyden. 1879.

(d. 245), of whom we have a booklet on Arabian tribal

names published by Wustenfeld (1850). Azralfi again was
followed by FAkihi, who wrote a History of Mecca in 272,'

and 'Omar b. Shabba (d. 262), who composed an excellent

history of Basra, known to us only by excerpts. Of the

works of Zobair b. BakkAr (d. 256), one of Tabari's teachers,

a learned historian and genealogist much consulted by later

writers, there is a fragment in the Kopriilii library at Con-
stantinople, and another in Gottingen, part of which has
been made known by Wustenfeld (Die Familie A.l-Zohair,

Gottingen, 1878). Ya'kubf or Ibn WAdih wrote a short

general history of much value, published by Houtsma (Ley-

den, 1883). About India he knows more than his prede-

cessors jind more than his successors down to BininL Ibn
Khord4dbeh's historical works are lost. Ibn 'Abdalhakam
(d. 257) wrote of the conquest of Egypt and the West.
Extracts from this book are given by De Slane in his^trfoire

des Berberes, and others by Karle and Jones, from which
we gather that it was a medley of true tradition and romance,

and must be reckoned, with the book of his slightly senior

contemporary, the Spaniard Ibn Hablb, to the class of

historical romances (see below, p. 5). A high place must
be assigned to the- historian Ibn Kotaiba (d. 276), who,
as Rosen has well shown, wTote a series of books with a

view to raising the scholarship of the large class of kdtiha

or official scribes. To this series belong his verj^useful

Handbook of History (ed. Wustenfeld, Gottingen, 1850)
and his 'Oyun al-Akhhdr, though the latter book according

to the arrangement falls rather under the cla.ss of litteres

humaniores. Much more eminent is BelAdhori (d. 279),

Avhose book on the Arab conquest (ed. De Goeje, Leydea,

1865-66) merits the special praise given to it by Mas'iidl.

Of his great Ansdb al-Ashrdf a. large part exists at Paris

in the valuable collection of M. Schefer and another part

was published by Ahlwardt in 1884. A contemporary, Ibn
abi T^hir Taifiir (d. 280), " wrote on the 'AbbAsid caliphs

and was drawn on by Tabari. The sixth part of his work
is in the British Museum. Of the universal history of

Dinawarl (d. 282), entitled The Long Nairatives, an edition

by Girgas is now (1887) in the press.

Tahari.

All these histories are more or less thrown into the .shade

by the great work of Tabari, whose fame has never faded

from his own day to ours, and who well deserves to have

this article on early Arabic histories placed under his name.

Abi'i Ja'far JMohammed b. Jarlr at-Tabarl (so his full name
runs) is described as a taU lean figure, with large eyes,

brown complexion, and hair which remained black till his

death. His learning was astounding and few could speak so

well. Born 224 a.h. (838-9 a.d.) at Amol in Tabaristan, he

came to Baghdad as a young man and heard there the most

famous teachers of the age. He travelled through Syria

and Egypt (where he was in 263), and finally settled

down in Baghdad, wl^re he remained till his death in 310

(922 A.D.), always active and surrounded by pupils. He
is said to have written forty jiages daily for forty years.

This no doubt is an exaggeration, but certainly he must

have been a man of most i^ersistent industry. His two

chief works are a great Commentary on tlu Koran and his

Annals. There is an anecdote to the effect that each

originally filled 30,000 leaves, but that his pupils found

them too extensive to be written to his dictation, and that

he then resolved to condense them to a tenth of their

original size, exclaiming, " God help us ! Ambition is

extinct." One cannot say how far this story is true, but

it is probable enough that his materials, at least for tie

Annals, were many times greater than the book itself.

= Published in excerpt by Wijstenfeld sloug with Azraki, l<jp.iic,

1^-57-59.
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Wtere tne same topic cornea' up in the Annals and in the

Commentary we often find different traditions quoted, or

the'same tradition derived through different channels, and

this shows the copious variety of his sources. Various

parts of the Annals give the impression of being condensed.

Th& Commentary was published before the Annals, and is

better" composed It is the head corner-stone of Koran

exegesis, as the Annals are of historiography. It came into

general use mainly through the abridgment of Baghawf in

the beginning of the 6th century of the Flight, being itself

too large to be much read. The great book exists complete

in the viceregal library at Cairo, and ought to be pub-

lished at once.i

The Annals are a general history from the creation to 302

A.H., and are in the course of publication at Leyden. They
will fill some 7000 to 7500 pages, one and a half printed

pages corresponding roughly to one leaf of Tabarl's original

MS. Tabarf added a supplement about his authorities, an

abridgment of which is to follow the Leyden editioru It

contains bLbgraphical notices of traditionalists, coutempo-

racies of Mohammed, and their successors to the second half

of the 2d century .2 Other works by Tabarl will be spoken

of in detail in the preface to the Leyden edition.

The success of the Annals and Commentary was due
above all to the author's personality. The respect paid to

him by his contemporaries appears in various anecdotes

preserved in his biography. His pujjils had an unbounded
admiration for his extraordinary knowledge, and what he

said seemed to them the best that could be said. In truth,

both his great works were the best of their kind, especially

the Commentary, which, in the judgment of ail impartial

critics, has not been equalled, before or since, in complete-

ness, learning, and independent judgment. A contempo-

rary says that " it would be worth a journey to China to

procure the book." So general was ihis view that the

opinion of Tabarl was quoted as a legal authority.

The inferiority of the A nnals as a literary composition

may be due partly to the author's years, partly to the in-

equality of his sources, .sometimes superabundant, some-

times defective, partly perhaps to the somewhat hasty

condensation of his original draft. Nevertheless the value

of the book is very great : the author's selection of tradi-

tions is usually happy, and the episodes of most import-

ance are treated with most fulness of detail, so that it

deserves the high reputation it has enjoyed from the first.

This reputation rose steadily ; there were twenty copies

(one of them WTitten by Tabarl's own hand) in the library

of the FAtimite caliph 'Azfz (latter half of the 4th cen-

tury), whereas, when Saladin became lord of Egypt, the

princely library contained 1200 copies (Makrizi^ i. 408
sq). Only princes and rich men could own a book
which in the time of 'Aziz cost one hundred dinars. We
know that it had a place in most great libraries in other
countries, for we find that it was used in all lands. Tnus
the fact that no complete copy can now be found any-

where, and that the Leyden edition rests on odd volumes
lying in various places, gives a striking image of what the

East has suffered from barbarism.

The Annals soon came to be dealt with in various ways.
They were published in shorter form with the omission of

the names of authorities and of most of the poems cited

;

some passages quoted by later writers are not found even
in the Leyden edition. On the other hand, some interpola-

tions took place, one in the author's lifetime and perhaps
by his own hand. Then many supplements were written,

e.g., by FerghAnl (not extant) and by Hamadhdnl (partly

preserved in Paris). 'Arlb of Cordova made an abridg-

' See the excellent article by Lotli iu Z.D.M.O., xxxv. 588 sq.
' The MS. coutaiuing this abridgment is described by Loth in

y,.D.M.a.. zxxii. 681 iq. It is now lu the British Museum.

ment, adding the history of the West and continuing the
story to about 365.' Ibn Mashkawaih wrote a history

from the creation to 369 a.h., with the purpose of draw-
ing the lessons of the story, following Tabarf closely, as
far as his book is known, and seldom recurring to other
sources before the reign of Moktadir ; what follows is his

own composition, and shows him to be a writer of talent,'*

In 352 an abridgment of the Annah was translated into

Persian by Bal'ami, who, however, interwove many fables.'

Ibn al-Athk (d. 030) abridged the whole work, usually
with judgment, but sometimes too hastily. Though he
sometimes glided lightly over difficulties, his work is of

service in fixing the text of Tabarf. He also furnished a
continuation to the year 020. Later writers took Tabari
as their main authority, but fortunately sometimes con-

sulted other sources, and so add to our knowledge,

—

especially Ibn al-Jauz( (d. 597), who adds many important
details. These later historians had valuable help from
the biographies of famous men and special histories of

countries and cities, dynasties and princes, on which much
labour was spent from the 4th century onwarda.

historians after Tahart.

The chief historians after Tabari may be briefly mentioned in
chronological order. Razi (d. 325) wrote a History of Spain; Euty-
chius (d. 32S) wrote Annals (published by Pocock, Oxford, 1656),
which aro very important because he gives the Christian tradition

;

Ibn 'AbJ Rabbihi (d. 328) has very valuable historical passages in

his famous miscellany called Al-'Ikd al-Farid (3 vols., Cairo, 1293
A.H.); SuH (d. 335) wrote on the 'Abbasid caliphs, their viziers and
court poets ; Slas'udi (see Mas'udt) comixised various historical and
geographical works (d. 345). Of Tabari's contemporary Hamza Is-

jiahdniwehave the .^»mnZs( published byGottwaldl, St, Petersburg,

1844) ; Abu '1-Faraj al-Ispabani (d. 356) in his Book of Songs {Kildb
al-Aijhdni, 20 vols., Cairo, 1235) gave the lives of poets whose songs
were sung ; Ibn al-Kiitiya (d. 367) wrot« a History of Spain ; Ibu
Ziilak (d. 387) a History of Effypt ; 'Otbi wrote tlio History of Mah-
mud of Ghazna ((L 421), at whose court ho lived (printed on the
margin of the Egyptian edition of Ibn al-Athir); 'Th.a'labi (d. 427)
wrote a well-known History of the Old Prophets ; Abu No'aim al-

Ispahani (d. 430) \vTote a History of Ispahan, chiefly of tho scholars

of that city; Tha'alibi (d. 429 or 430) wrote, inter alia, a well-

known History of the Poets of his Time, now (1887) iu course of
publication at Damascus. Ben'ini (d. 440) takes a high place

among historians by his Chronology of Ancient Nations (ed. Sachau.
Leipsie, 1878; Eng. trans., Loudou, 1879) and his contributions to

the history of India and Khwarizm ; Koda'i (d. 454) wrote a De-
scription of Egypt and also various historical pieces, of which some
are extant ; Ibn Sa'id of Cordova (d. 462) wrote a View of i!ii

History of the Various Nations. Baghdad and its learned men
found an excellent historian in Al-Kuatib al-Baghdadi (d. 463),
and Spain in Ibn Hayan (d. 469), and half a century later in Ibn
Khakan (d. 529) and Ibn B.assiim (d. 542). Sam'ani (d. 562) wrote
an excellent book on genealogies; Ibn 'Asakir (d. 571) a History of
Damascus and her Scholars, which is of great value, and exists in

whole or in part in several libraries. The Biographical Dictionary
of tho Spaniard Ibn Pascual (d. 578) and that of Dabbi, a some-
what junior contemporary, aro edited in Cotlera's Bibliotheca Arab.
Hisp. (1883-1885); Saladin found his historian in tho famous
'Imdd addin (d. 597). Ibn al-Jauzi, who died in the same year,

has been already mentioned. Abdalwahid's History of the Almo-
hades, wTitten in 621, was published by Dozy (2d ed., 1881). The
geographer Yakut (d. 626) wrote'also some historical works, now
lost; AbdalLitif (d. 629) is known by his writings about Egypt
(trans. De Sacy, 1810); Ibn al-Athi'r (d. 630) wrote, iu addition to

the Chronicle already mentioned, a Biographical Dictio7iary of Con-
temporaries vf the Prophet. Kifti (d. 646) is especially known by
his History of Arabic Philologists. Sibt ibn al-Jauzi (d. 654), granil-

son of the Ibn al-Jauzi already mentioned, wrote a great Chronicle,

of which much the larger part still exists. Codera has edited

(Madrid, ISSC) Ibn al-'Abbir's (d. 658) Biographical Lexicon, al-

ready known by Dozy's excerpts from it. Ibn al-'Adim (d. 660) is

' Of this work the Gotha library has a portion containing 290-320

A.H., of which the part about the West has been printed bv Dozy in tho

Baydn, and the rest is to be published at Leyden,
* A fragment (198-251 A.H.) is printed in De Goeje, Fragm. Hist.

Ar., vol. ii,, Leyden, 1871. Schefer possesses an excellent MS. of

the years 249-316; Oxford has another fragment, 345-360 a.h. ; the

second part is in th6 Escorial.

' Tho first part was rendered into French by Dubeux in 1836. Wt),

have now an excellent French translation by Zotenberg, 1874.
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famed for hia Histo>ij of Aleppo, and Abii Shama (d. 665) wrote a

vrell-known Histot-ij of Haladm and Kurcddin, taking a great deal

from 'Imdd addin. A. Midler has recently published (1885) Ibn

abl Osaihia'a (d. 668) History of Phj/sic'uins. The History of Ibn

a'-'Amid (d. 67i£), better known as Elmacin {q.v.), was printed Ijy

Erpenius in 1625. Ibu Sa'id al-Uagbribi (d. 673 or 685) is famous

for his histories, but still more for bis geographical writings. The
noted theologian NAWAWi (?.».; d. 676) wrote a Biographical

IHclionary of the Worthies of the First Ages of Islam. Pre-emluent

«3 a biographer is Ibn Kballikin (d. 681), whose much-used work

was partly edited by De Slane and completely by Wiistenfeld (1S35-

40), and translated into English by tue former scholar (4 vols.,

1843-71).

Abu 'l-Faraj, better known as Bar-Hebrseus (d. 685), wrote

Ijesides his Syriac Chronicle an Arabic Hisiory of Ihjnastics (ed.

Pocock, Oxford, 1663). Ibn 'Adhdri's History ofAfrica and Spain has

been published by Dozy (2 vols., Leyden, 1848-51), and the Karlds

of Ibn abl Zar' by Toruberg (1843). One of the best known of

Arab -(vriters is Abulfeda (d. 732), whoso Annates MxisUmias wero

published mth a Latin version by Reiske (Copenliagen, 5 vols. 4to,

1789-94). Tlie History of the Time Icfore Mohammed has been

published by Fleischer (1831). Not less famous is the great

Encyclopaidia of bis contemporary Nowairi (d. 732), but only some
extracts are as yet in jirint. Ibn Sayyid an-Nas ;!. "34) vroto a

full biography of the Prophet ; Mizzi (d. 742) an e.xtcnsive work
on the men from whom traditions have been derived. We still

possess, nearly complete, the great Chronicle of Dhababl (d. 748),

a very learned biographer and historian. A complete edition of

the geographical and historical MasdUk al-Absdr of Ibn Fadlallah

(d. 749) is much to be desired. It is known at present by extracts

given by Quatremire and AmarL Ibn al-Wardi (d. 749 or 750),

best known by hi.^ Cosmography, wrote a Chronicle which has been

printed flh-JEgypt. Safadi (d. 764) got a great name as a bio-

grapher. \i\\\ (d. 768) wrote a Chronicle of Islam and Lives of

Saints. Sobk( (d. 771) published Lives tf the Theologians of the

Shdfi'ile School. Of Ibu Kathir's History the greatest part is ex-

tant. For the history of Spain and the Maghrib the writings of

Ibu al-Khatib (d. 776) are of acknowledged value. Another history,

of v/hich we possess the greater part, is the large work of Ibn al-

Forit (d. 807). Far superior to all these, however, is the famous

Ibn Khaldi'm (d. 803), who proves himself a great thinker in the

Prolcgmnena to his Universal History. Of the Prolegomena there

are an edition by Quatrem^re (1858) and a French version by De
Slane (1863). The latter scholar also published text and version

of the History of the Berbers, and there is a poor Egyptian edition

of the whole work. Of the historical works of the famous lexico-

frapher Firuzabadf (d. 817) only a Life of the Prophet remains.

Iakrizi (d. 845) is spoken of in a separate article; Ibn Hajar

{A. 852) is best known by his Biographical Didionary of Contem-

poraries of the Prophet, now in course of publication in the Biblio-

thcca Indica. Ibn 'Arabshah (d. 854) is known by his History of

Tiimir (Lccuwardan, 1767). "Aioi (d. 855) wrote a General History,

still extant. Abu '1-Mahasin (d. 874) wrote at length on the history

of Egypt ; the first two parts have been published by JuynboU.
Fliigel Las published Ibn Kotlubogha's Biographies of the Hanaftte

Jurists. Ibn Shihna (d. 890) wrote a History of Aleppo. Of Sa-

khiwl we pos.:es3 a bibliographical work on the historians. The
polymath Soyuti (d. 911) contributed a History Of the Caliphs and
many biographical pieces. Samhudi's History of Medina is known
through the excerpts of "Wiistenfeld (1861). "ibn lyas (d. 930)

wrote a History of Egypt, and Diyiirbekri (d. 966) a Life of Mo-
hamnxcd. To those names must be added Ma^kaki (q.v.) and
Hajji Khalifa, the famous Turkish bibliographer (d. IOCS), who,

besides his Bibliographical Lexicon and his well-known geography,

the Jihdn-numa, wrote histories, mostly in Turkish. Ho made
use of European sources, and with him Arabic historiography may
be said to cease, though he had some unimportant successors.

A word mu.st bo^said of the historical romances, the beginnings

of which go back to the first centuries of Islnm. The interest in

all that concerned Mohammed and in the allusions of the Koran
to old prophets and races led many professional narrators to cliooso

CiiCse subjects in place of the doughty deeds of the Bedouins.

The increasing venc^ration paid to the Prophet and l'^'^'.- Jor tlie

marvellous soon gave rise to fables about his chUdhi/ouf, his visit

to heaven, kc, which have found their way even into sober his-

'orics, just as many Jewish legends told by the converted Jew
Ka'b al-AI;bdr and by Wahb ibu Monabbih, and many fables

al.uut the pld princes of Yemen told by "Abiil, are taken as genuine
history (see, however, Mas'iidi, iv. 88 sq.). A fresh, field for

romantic legend was found in the history of the victories of Islam,

the exploits of the first heroes of the faith, the fortunes of 'Ali and
his house. Even under the first Omayyads there were in the
moa<:)ue3 of most great cities preachers who edified the people by
stories about Islam and its victories, and there is ample evidence

that these men did not stick to actual fact. Sho'ba said of them
" they get from os a handbreadth of tradition and make it an ell."

Tl-oT^' too, history was oftea expressly forged for party ends.

The people swallowed all this, and so a romantic tradition sprang
up side by side with the historical, and had a literature of its own,
the beginnings of which must be placed as early as the second
century of the Flight. The oldest samples still extant are the
fables about the conquest of Spain ascribed to Ibu Habib (d. 238),
and those about the conquest of E^pt and the' West by Ibn
'Abdalhakam (d. 257). In these truth and falsehood are mingled,
as Dozy has shown in his Secherchcs. But most of the extant
literature of this kind is, in its present form, much more recent;

e.g., the Story of the Death of Hosain by the Pseudo-Abu Mikhnaf
(translated by Wiistenfeld) ; the Conquest of Syria by Abii Ismd'il

al-Ba9ri (edited by Nassau Lees, Calcutta, 1854, and discussed by
De Goeje, 1864) ; the Pseudo-Wakidi (see Hainaker, De Expag-
natione Memphidis ct Alexandria, Leyden, 1835) ; the Pseudo-Ibn
Kotaiba (see Dozy, Recherches) ; the book ascribed to A'sam Kufi,
&c. Further inquiry into the origin of these works is called fOr, but
some of them were plainly directed to stir up fresh zeal against the
Christians. In the 6th century some of these books, had gained so

much authority that they were used as sources, aud tims many un-
truths crept into accepted history. (M. J. de G.)

TABERNACLE, the portable sanctuary of Israel in the

wilderness wanderings. Critical analysis of the Penta-
teuch {q.v.) teaches us to draw a sharp line between the

jld aoticea of the tabernacle contained in the pre-Deutero-

nomic history JooJc (JE) and the account given by the

post-exUic priestly narrator. The latter throws back into

the time of Moses the whole scheme of worship and ritual

of which the second temple' was the centre, and, as this

scheme necessarily implies the existence of an elaborate

sanctuary on the pattern of the temple, he describes a

tabernacle of extraordinary splendour pitched in the middle

of the camp, with an outer and inner chamber and a court-

yard, and all the apparatus of sacrificial and atoning ritual,

just as in the temple, only constructed of boards, posts,

and curtains so that it could be taken d own and moved
from place to place. The whole description is ideal, as

appears not only from the details but from the fact that

the old history knows nothing of such a structure. The
Chronicler indeed, who had before him the Pentateuch in

its present shape, assumes that..after the Israelites entered

Canaan the tabernacle continued to be the one legitimate

place of sacrifice until it was superseded by Solomon's

temple, and represents it as standing at Gibeon in the

days of David and his son (1 Chron. xxi. 29 sq. ; 2 Chron.

i. 3). But the book of Kings knows Gibeon only as " the

greatest high place" (1 Kings iii. 4).^

Again, the tabernacle of the Priestly Code is pre-emi-

nently the sanctuary of" the ark, bearing the name mishkan

ka edtit/i. " the tabernacle of the testimony," i.e., the habit-

ation in which, lay " the ark of the testimony " or chest

containing the stones on which the decalogue was inscribed.

But between Joshua's days and the building of the temple

the ark migrated from one tent or habitation to another

(2 Sam. vii. 6 ; 1 Chron. xvii. 5), and at Shiloh it was

housed not in a tent but in a temple (1 Sam. iii. 3, 15).

And, while in the Priestly Code the tabernacle is the only

legitimate sanctuary and its priests are the only legitimate

priests, the whole history shows that no such restriction

was even thought of till after the time of the prophet

Isaiah.

With all this it agrees that the oldest parts of. the Penta-

teuch speak indeed of a tabernacle, but one of a quite

dififerent kind. The tabernacle of the Elohist (for of__.the

two narratives—Elohistic and Jahvistic—which are com-

bined in the so-called Jehovistic history only the former

seems to mention it) is a tent which Moses pitched outside

the camp (Exod. xxxiii. 7^sq.), and where Jehovah was

wont to reveal Himself to him in the pillar of cloud, which

descended for the purpose and stood at the door (Num. xi.

25; xii. 5; xiv. 10); it is therefore called oM moed, "the

' Two passages in the old history, which comprises the books of

Judges, Samiel, and Kings,' speak of the tabernacle (Ohel TnO'ed); but

external and Internal evidence show them to be interpolated (1 Sapi.

ii. 22 ; 1 Kings viii. -<).
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tent of tryst." No descript'ion of it Is given, nor is its

origrn spoken of but sometliiiig of the old narrative has

obviously been lost before Plxoi xxsiii. 7, and here what

is lacking was probably explained. It appears, however,

that it was very different itom the tabernacle described by

the priestly narrator. Tt was not in the centre of the

camp but ptood some diats-nce outside it,' and it was not

the seat of an elaborate organization of priests and guarded

by a host of Levites, bat had a single minister and custo-

dian, viz.. Joshua, who was not a Levite at ail but Moses'

attendant (Exod. xxxiii. 11).

The existence of «uch a simple tent sanctuary presents

none of the difficu)tiiS3 that beset the priestly narrative.

Portable shrines we/e familiar to Semitic antiquity, and

tents as sanctuari^s tvere known to the Israelites in much
later times at the high places and in connexion with irre-

gular worships (Kzek. xvL 16, "thou didst take of thy

garments and made-st for thyself sewn high places," i.e.,

tirines of curtains sewn together ; 2 Kings xxiiL 7, where

for " hangings for the grove " read " tents for the Ashera"

:

comp. Hos. ix. 6 and Syriac prahk, Assyrian parakku, a
small chai)el or shrine, from the same root as Hebrew
pdrokeih, the vail of the Holy of Holies). Such idolatrous

tabernacles were probably relics of the usages of the

nomadic Semites, and it is only natural that Israel in its

wanderings should have had the like. And it is note-

worthy that the portable chapels of the heathen Semites

were mainly used for divination (comp. Jmirn. of Philol.,

xiiL 283 s^.), just as the Mosaic tabernacle is described by
the Elohist not as a place of sacrifice (such as the tabernacle

of the Priestly Code is) but as a place of oracle.

The heathen shrines of this sort contained portable idols

or baetylia (see Selden, De Diis St/riis, i. 6) ; but what the

Mosaic tabernacle contained is not expressly told. The
ordinary and seemingly the easiest assumption is that the

ark stood in it, and Dent. x. 1 sq., which must be drawn
from the lost part of the older narrative already alluded

to, certainly places the construction of the ark, to contalin

the tables of stone, just before the time when the taber-

nacle is first mentioned by the Elohist. But neither in

Deuteronomy nor before it are the ark and the tabernacle

ever mentioned together, and of the two old. narrators it

is not clear that the Jahvist ever mentions the tabernacle

or the Elohist the arL The relation between the two
calls for further investigation, especially as the ark retains

its importance after the occupation of Canaan, while the
" tent of tryst " is not mentioned after the time of Moses,

who, according to the Elohist (Exod. xii.), enjoyed at it

a privilege of direct access to the Deity not accorded to
later prophets.

TABERNACLES, Feast op. The original character

of this Hebrew feast, celebrated at the close of the agri-

cultural year as a thanksgiving for the produce of the
seasons, but especia lly for the vintage and olive harvest,

has been explained in Pentateuch,, vol. xviii, p. 511.
As such it is described in the old law of Exod. xxiii. 16,

under the name of " the feast of ingathering, at the end
of the year " (which, in the old Hebrew calendar, ran from
autumn to autumn), " when thou hast gathered in thy
labours out of the field " (comp. Exod. xxxiv. 22). The
same feast is spoken of in Deut. xvi. 13 as "the feast of
bootlis" (E.V. "tabernacles,'' whence the current name
of_ the feast), when " thou hast gathered in thy corn and
wine" from the corn-floor and the wine-press. No ex-

planation is here given of the name "feast of booths";
but after the exile it was understood that during this

feast the people assembled at Jerusalem were to live in

* In oU Israel the eanctuary, after the people had settled dov™
fn cities, iisunlly stood outside the town, and this was the case even
with the temple at Jerusalem when it was first built.

booths constructed of branches of trees (Lev. xsiii. 39 sq.;

Neh. viiL 14 sq.). The passage in Nehemiah, describing

the celebration of the feast in 444 B.C., serves as a com-

mentary on the post-exilic law in Leviticus, and from it

we learn that the nse of booths on that occasion had d*

foundation in traditional usage, but was based directly on

the law, which then for the first time became generally

known.2 According to4he law in question, the booths

were to be a memorial of the wilderness wandering (Ler.

xxiii. 43), but of this there is no hint in Deuteronomy;

and, while it is quite in the style of the later law to attach

a new historical reference to an old name lika " feast of

booths," it is certain from Exodus that the feast had

originally agricultural and not historical significance. As
such it is exactly parallel to the vintage feasts of other

ancient nations, e.ff., to the Athenian Oschophoria. And,

in particular, it is noteworthy that in Judges ix. 27 we
find a vintage feast at Shechem among the Canaanite^

from whom the Israelites first learned the ways of agri-

cultural life, and from whom so much of the popular

religion was copied. To acts of worship nominally ad-

dressed to Jehovah, but really to the Canaajaite Baalim,

Hosea expressly reckons rites celebrated "on all corn-

floors" (ix. 1), expressing thanks for divine gifts of corn,

wine, and oil (ii. 8 sq.), and in their context these allusions

leaTe no doubt that the prophet refers, in part at least,

to autumn feasts, in which Jehovah worship was mingled

with Cauaanite elements (comp. Wellhausen, Frol. zwr

Gesch. Isr., cap. 3, ii.; Eng. trans., p. 92 sq.). 'These feasts

were local in character, but in northern Israel there was a

great autumn feast at the royal sanctuary at Bethel (1

Kings xii. 33), as even in the days of Solomon there was
such a feast at Jerusalem (1 Kings viiL 2). In the nature

of things the local feasts were the older, and it was the

fame of great shrines that gradually tended to draw
worshippers from a distance to temples like those of

Jerusalem and Bethel. Finally, the Deuteronomic law of

the one sanctuary and the course of events which made
that law the practical nile of the remnant of Israel put
an end to aU local religious feasts, but at the same time

obscured the old significance of the festal cycle, and made
room for the historical interpretation of the celebrations,

now concentrated at the temple, which prevailed among
the later, lews (comp. Passover and Pentecost). Ib
their later form all the yearly feasts have exact times and
rules. In Deuteronomy the autumn feast b not yet tied

to a day— it could hardly be so while it was still essentially

a harvest thanksgiving—but in the priestly legislation it

is fixed to commence on the fifteenth day of the seventli

month (Lev. xxiii. 34) In Deuteronomy the feast lasts

seven days ; Lev. xxiii. 36 adds an eighth, and this day
ultimately became the most Important (John vii. 37).
' If we accept the conclusion that the autumn festival was origin-

ally a vintage feast celebrated in local sanctuaries, the naroB
" feast of booths " admits of a natural explanation. The Cauaan-
ite feast at Shechem and the Hebrew feast at .Sbiloh (Judgea xxi.

21) were partly celebrated abroad in the vineyards, and Hosea also
knows such feasts on the open corn-Hoors. That it was usual to

KG forth and live in booths during the vintage may b» concluded
from Isa. i. 8 ; the same practice still prevails at Hebron (Robinson,
Bibl. Res., it 81). If it was these booths erected among the vine-
yards that originally gave their name to the feast, we can under-
stand how the book of Nehemiah recognizes the erection of booths
withiu the city of Jerusalem as an innovation. No doubt at all

feasts where there was a great concourse of visitora many would be
compelled to live in tents ; this seems to have been tlie case even
in old Israel (Hos. xii. 9). But that is quite a different thing
from the later observance, in which booths or bowers had to be
made and used even by thosp who had hoasea of their own.

° The expression that the Israelites had not done so since the days
of Joshua means that there was no recollection of their having ever
done so ; for of course it is assumed that Joshua carried out avery
directioa of the law.
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TABLES, Mathematical. In any table the results

tabulated are tenned the " tabular results " or " respond-

ents," and the corresponding numbers by which the table is

entered are termed the "arguments." A table is said to be

of single or doable entry according as there are one or two

arguments. For example, a table of logarithms is a table

of single entry, the numbers being the arguments and the

logarithms the tabular results; an ordinary multiplication

table is a table of double entry, giving xy as tabular result

for X and y as arguments. The intrinsic value of a table

may be estimated by the actual amount of time saved by

consulting it ; for example, a table of square roots to teu

decimals is more. valuable than a table of squares, as the

extraction of the root would occupy more time than the

naultiplication of the number by itself. The value of a

^ble does not depend upon the difficulty of calculating it;

for, once made, it is made for ever, and as far as the user

is concerned the amount of labour devoted to its original

construction is immaterial. In some tables the labour re-

quired in the construction is the same as if all the tabular

results had been calculated separately; but in the majority

of instances a table can be formed by expeditious methods
which are inapplicable to the calculation of an individual

result. This is the case with tables of a continuous quan-

tity, which may frequently be constructed by differences.

The most striking instance perhaps is afforded by a factor

table or a table of primes ; for, if it is required to deter-

mine whether a given number is prime or not, the only

available method (in the absence of tables) is to divide it

by every prime less than its square root or until one is

found that divides it without remainder. But to form a
table of prime numbers the process is theoretically simple

and rapid, for we have only to range all the numbers in a

line and strike out every second beginning from two, every

third beginning from three, and so on, those that remain
being primes. Even when the tabular results are con-

structed separately, the method of differences or other

methods connecting together different tabular results may
afford valuable verifications. By having recourse to tables

not only does the computer save time and labour but he
also obtains the certainty of accuracy ; in fact, even when
the tabular results are so easy to calculate that no time or

mental effort would be saved by the use of a table, the

certainty of accuracy might make it advantageous to

employ it.

The inventionof logarithms in 1614, followed immedi-
ately by the calculation of logarithmic tables, revolutionized

all the methods of calculation ; and the original work per-

formed by Briggs and Vlacq in calculating logarithms 260
years ago has in effect formed a portion of every arith-

metical operation that has since been carried out by means
of logarithms. And not only has an incredible amount of

labour been saved ' but a vast number of calculations and
researches have been rendered practicable which otherwise

would have been quite beyond human reach. The
mathematical process that underlies the tabular method of

obtaining a result may be indirect and complicated ; for

example, the logarithmic method would be quite unsuitable

for the multiplication" of two numbers if the logarithms
had to be calculated specially for the purpose and were
not already tabulated for use. The arrangement of a
table on the page and all typographical details—such as

the shape of the figures, their spacing, the thickness and
placing of the rules, the colour and quality of the paper,

&c.— are of the highest importance, as the computer has

.

^" Referring to factor tables, Lambert wrote {Supplementa TabuUtrurriy

1798, p. IV.): '.'Universalis finis talium tabularum est ut semel pro
«mper computetur quod saepius de novo compatandum foret, et ut
pro otnni casu computetur quod in futurum pro quovia casu corapu-
tatum desiderabitur." This apolies to all tables.

to spend hours with his eyes fixed upon the book ; and
the efforts of eye and brain required in finding the right
numbers amidst a mass of figures on a page and in taking
them out accurately, when the computer is tired as well as
when he is fresh, are far more trying than the mechanical
action of simple reading. Moreover, the trouble required
by the computer to hai~n, the use of a table need scarcely
be considered ; the important matter is the time and
labour saved by it after he has learned its use. Tables
are, as a rule, intended for professional and not amateur
use ; and it is of little moment whether the user who is

unfamiliar with a table has to spend ten seconds or a
minute in obtaining an isolated result, provided it can b©
used rapidly and without risk of error by a skilled computer.

In the following descriptions of tables an attempt is
made to give an account of all those that a compute/ of
the present day is likely to use in carrying out arithpuet-
ical calculations. Tables of merely bibliographical or
historical interest are not regarded as coming witLin the
scope of this article, although for special reasons such
tables are briefly noticed in some cases. TaWes relating
to ordinary arithmetical operations are first describsd, and
afterwards an account is given of the most useful and
least technical of the more strictly mathematical 'cables,

such as factorials, gamma functions, integrals, Bessel's
functions, &c. It .is difficult to classify the tables de-
scribed in a perfectly satisfactory mauKer without prolixity,
as many collections contain valuable sets bdongirg to a
variety of classes. Nearly all modern tables are stereo-
typed, and in giving their titles the accompanying date is

either that of the original stereotypipg or of the tirage
in question. In tables that have passed t'arough many
editions the date given is ihf.t of tho edition described. A
much fuller account of geai:ral tables published previously
to 187'2, by the present writer, is contained in the British
Association Re-port for 1873, pp. 1-175 ; and to this the
reader is referred.

Tables of Divisors (FaOor Tables) and Tables of Primes.—Themvit.
existing factor tables extend ts 9,000,000. In'lSll Chernac pub-and
lished at Deventer his Cribrv.-m Arithmelimm, which gives all thsP""'™'
prime divisors of every nurAber not divisible by 2, 3, or 5 up to
1,020,000. In 1814-17 B'/rckhardt published at Paris his Tables
des Difiseurs, giving the least di'.-isor of every number not divisible
by 2, 3, or 5 up to 3,036,000. The second million was issued in
1814, the third in 1815, and the first in 1817. The corresponding
tables for the seventh (in 1862), eighth (1863), and ninth (1865) mil-
lions were calculated by Dase and issued at Hamburg. Dase died
suddenly during the progress of the work, and it was completed by
Rosenberg. Base's calculation was performed at the instigation
of Gauss, and ho began at 6,000,000 because the Berlin Academy
was in possession of a manuscript presented by Crelle extending
Burckhardt's tables from 3,000,000 to 6,000,000. This manuscript,
not having been published by 1877, was found on exarnination
to be so inaccurate that the publication was not desirable, and
accordingly the three intervening millions were calculated and
published by James Glaisher, the Factor Table for the Fourth
Million appearing at London in 1879, and those for the fifth

and sixth millions in 1880 and 1883 respectively (all three mil-
lions stereotyped). The tenth milliou, though calculated by Dase
and Rosenberg, has not been published. It is in the possession of
the Berlin Academy, having been presented in 1878. The nine
quarto volumes {Tables des Diviseurs, Paris, 1814-17 ; Factor Tables,
London, 1879-83; Facloren-Tafeln, Hamburg, 1862-65) thus form
one uniform table, giving the least divisor of every number not
divisible by 2, 3, or 5, from unity to nine millions. The arrange-
ment of the results on the page, which is due. to Burckhardt,
is admirable for its clearness and condensation, the least factors
for 9000 numbers being given on each page. The tabular portion
of each mUlion occupies 112 pages. The first three millions were
issued separately, and also bound in one volume, but the other
six millions are all separate. Burckhardt began with the second
million instead of the first, as Chernac's factor table for the first

million was already in existence. Burckhardt's first million does
not supersede Chernac's, as the latter gives all the prime divisors
of numbers not divisible by 2, 3, or 5 up to 1,020,000. It occupies
1020 pages, and Burckhardt found it very accurate ; he detected
only thirty-eight errors, of which nine were due to the author, the
remaining twenty-nine having been caused by the slipping of type
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in the iiriiititiK. Tho errata thua discovered are given in the first

millio" Burtkharilt pivei but a very brief account of the method

by wbuh he construrU'd his t-ib'e ; and the introduction to Dase 'a

milli'MiH merely consisU of Gauss's letter suggesting their con-

Btrurtion. The Introduction to the Fourth Million (pp. 52) con-

tains a full account of the method of construction and a history of

factor tables, with a bibliography of writings on the subject. The
Introdnction (pp. 103) to the Hixlh Million Contains an enumeration

of primco and a great number of tables relating to the distribution

of primes in the whole nine millions, portions of which had been

published in the Cambridge Philosophical Proceedings and else-

where. The factor tables which have been described greatly

exceed in both extent and accuracy any others of the same kind,

the largest of which only reaches 408,000. This is the limit of

Felkel's Tafel allcr einfachcn Factoren (Vienna, 1776), a remark-

able and extremely rare book,' nearly all the copies having been de-

stroyed. Yega.{Tolntlee, 1797) gave table showing all the divisors

of numbers not divisible by 2, 3, or 5 up to 102,000, followed by a

list of primes from 102,000 to 400,313. In the earlier editions of

this work there are several errors in the list, but these are no doubt
corrected in Hiilsse's edition (1840). These are the largest and most
convenient tables after those of Cliernac.t Salomon (1827) gives a

factor table to 102,011, Kohler (Handbuch, 1848) all divisors up to

21,524, and Houel (Tables de Loga ithmci, 1871) least divisors up to

10,841. Barlow {Tables, 1814) gives the complete resolution of

every number up to 10,000 into its factors; for example, corre-

spondiDgto 4932 we have given 2^.3^.197. This table is unique
so far as we know. The work also contains a list of primes up to

100,103. Both these tables are omitted in the stereotyped reprint

of 1840. In Pees's Cyclopedia (1819), article "Prime Numbers,"
there is a list of primes to 217,219 arranged in decades. The
Fourth Million (1879) contains a list of primes np to 30,341. On
the first page of the Second Million Burckhardt gives the first nine

multiples of the primes to 1423 ; and a smaller table of the same
kind, extending only to 313, occurs in Lambert's SupplemenUi.

Multiplication Tables.—A multiplication table ia usually of

double entry, the two arguments being the hvo factors ; when so

arranged it is frequently called a Pythagorean table. The largest

and most useful work is Crelle'sif«;Ai7t/(7/<:?R(stereotypcd, Bremiker's

edition, 1864), which gives in one volume all the products up to

1000 X 1000, so arranged that all the multiples of any one number
appear on the snme page. Tlie original edition was published in

1820 and consisted of two thick octavo volumes. The second
(stereotyped) edition is a convenient folio volume of 450 pages.

Only one other multiplication table of the same extent has appeared,

viz., Herwart von Hohenburg's Tabulm Arithmetic^ npo<r$a<f>ai-

flaem Universalcs^ {Hximch, 1610), on which see N.\pier, vol. xvii.

p. 183. The invention of logarithms four years later afforded

another means of performing multiplications, and Von Hohenburg's
work never became generally known. The three following tables

are for the multiplication of anumbcbyasinjle digit. (l)Crelle,

Erleichteruiigs-Tafd filr jeden, de- zu rechnm hat (Berlin, 1836),

a work extendii g to 1000 pages, gives the product of a number
of seven figures by a single digit, by means of a double operarion

of entry. Each page is divided into two tables : for example,

to multiply 9382477 by 7 we turn to page 825, and enter the ri"ht-

hand table at line 77, column 7, where we find 77339 ; we then
enter the left-hand table on the same page at line 93, colnmn 7,

and find 656, so that the product required is 65677339. (2)
Bretschneider, Produktcnlafcl (Hamburg and Gotha, 1841), is some-
what similar to Crelle's table, but smaller, the number of figures

in the multiplicand being five instead of seven. (3) In Laandy, A
Table of Produel3 (London, 1865), the product of any five-figure

number by a single digit is given by a double arrangement. 'The

extent of the table is the same as that of Bretschneider's, as also

is the principle, but tho arrangement is different, Laundy's table

occupying only 10 pages and Bretschneider's 99 pages. Among
earlier works may be noticed Gruson, Grosses Finmaleins von Eins
Ms Hundcrttauscnd (Berlin, 1799),— a table of products up to

9x10,090. Tho author's intention was to extend it to 100,000,

but we believe only the first part was published. In this book
there is no condensation or double arrangement ; the pages are

very large, each containing 125 lines.

Quarter-Squares.—Multiplication may be performed by means of

a table of single entry in the manner indicated by the formula

—

ab=i(_a + bf-i{a-bf.
rhna with a table of quarter-squares we can multiply together any
two rumbers by subtracting the quarter-squarj of their difference

froir the quarter-square of their sum. The largest table of quarter-

Bquares is Laundy, Table of Quarter-Squares of all Numbers up to

100,000 (London, 1856). Smaller works are Centnerschwer, JV«i-

erfundene Multiplications- und Quadrat - Tafeln (Berlin, 1825),

which extends to 20,000, and Merpaut, Tables ArUhmonomiquea

1 For luformation about It, see a paper on " Factor Tables," !n Canb. P\1Z.

rnx. VoL iil. (1878) pp. M-13B, or *lie Introdnction to the Fourth MilHon.
3 See apai>er "On Multiplication l;- P'-ia.a (if Single Entry," in Phil. Mag.,

Novauber 1878, tor a notice of t'-'- t -rv

(Vannes, 1832), which extends to 40,000. In Merpaut'e work the
quarter-square is termed the "aritbmone." Ludolf, who published in

1690 a table of squares to 100,000 (see next par.igraph), explains in

his introduction now his table may be used to effect multiplications

by means of the above formula ; but the earliest book on quarter-

squares is Voisin, Tables des Multiplications, on, logarUhmes des

nombres enlicra depuis 1 jusqu'd S0,000 (Paris, ]817). By a log-

arithm Voison means a quarter-square, i.e., be calls a a root and
Ja° its logarithm. On the subject of quarter-squares, &c, see

the paper (already referred to) in Phil. Mag., November 1878.

Squares, Cuic^, <i:c.—The most convenient table for general use,

as well as the ino3t extensive, is Barlow's Tables (Useful Knowledge
Society, London, from the stereotyped plates of If JT^ which gives

squares, cubes, square roots, cube roots, and reciprocais to 10,000.

The largest table of squares and cube^ is Kulik, Tafeln der
Quadrat- und Kubik-Zahlen (Leipsic, 1848), which gives both as fW
as 100,000. Two early tables also give squares as far as 100,000,

viz., Maginus, Tabula Tetragonica (Venice, 1592), and Ludolf,

Tetragonomclria Tabularia (Amsterdam, 1690). Hutton, Tables of

Products and Powers ofNumbers (London, 1781 ), gives squares up lio

25,400, cubes to 10,000, and the first ten powers ofthe first hundred
numbers. Barlow, Mathematical Tables (original edition, Loudon,

1814), gives the first ten powers of the first hundred numbers. The
first nine or ten powers are given in Vega, Tabular (1797), and in
Hiilsse's edition of the same (1840), in Kohler, Handbuch ;i84S5,

and in other collections. Fai de Brnno, Calcul des Erreurs (Paris,

1869), and Miiller, Vicrstelliae LogarUhmen (1844), give squares for

use in connexion with the memod of loakt tqutres. Small tables

occur frequently in books intended for engineers and practical men.
Drach {Messenger of Math., vol. viL, 1878, p. 87) has given to 33
places the cube roots (and the cube roots of the squares) of primes
up to 127. Small tables of powers of 2, 3, 5, 7 occur in various

collections In Vega's Tabulse (1797, and the subsequent editions,

including Hiilsse's) the powers of 2, 3, 5 as far as the 45th, 36th,

and 27th respectively are given ; they also occur in Kbhler's Hand-
buch (1848). The first 25 powers of 2, 3, 5, 7 are given in Salomon,
Lognrithmische Tafeln (1827). Shanks, jtectijication of the Cinb
(1853), gives powers of 2 nj) to 2^°'.

Triangular Numbers.—-t,. de Joucourt, He Katura et Prmclaro
Usu. Simplidssimm Speciei Nurnerorum Trigojialium (Tlie Hagne^'

1762), contains a table of triangular numbers np to 20,000 : viz.,

Jn(n-H) is given for all numbers from n—\ to 20,000. The tabte
occupies 224 pages.

Reciprocals.—^axlow'e Talks give reciprocals up to 10,000 to 9 or
10 places ; and they have been carried to ten times this extent by
Oakes, Table of the Peciprocals of Numbers from, 1 to 100,000
(London, 1865). This gives seven figures of the reciprocal, and
is arranged like a table of seven-figure logarithms, differences
being added at the side of the page. The reciprocal of a number
of five figures is therefore taken out at once, and two more figures

may be interpolated for as in logarithms. Picarte, La, Division
r(duite d. vne Addition (Paris, 1861), gives to ten significant figures

the reciprocals of the numbers from 10,000 to 100,000, and also tho
first nine midtiples of these reciprocals. Small tables of reciprocals

are not common.
Tablesfor the Expression of Vulgar Fractums us DeeiinaU.—Tables

of this kind have been given by Wticherer, Goodwyn, and Gauss.
Wucherer, Bcylrage zum allgerminem Oebrauch der Decimalbriiche
(Carlsruhe, 1796), gives the decimal fractions (to 6 places) for all

vulgar fractions whose numerator and denominator are each less

t'^an 50 and prime to one another, arranged according to denomi-
nafrs. The most extensive and elaborate tables that have been
pubU^hed are contained in Henry Goodwyn 's First Cenienary oj

Tables if all Decimal Quotients (London, 1816), A Tabular Series oJ
Decimal Quotients (1823), and A Table of the Circles arisingfrom iht

Division ofa Unit or any othes Whole Number by all the Integersfrom
1 to 1024 (1823). The Tabular Series (1823\ running to 153
pages, gives to 3 places the decimal corresponding to every vulgar
fraction less than t^'x whose numerator and Qcnominator do not
surpass 1000. The arguments are not arranged according to their

numerators or denominators, but according to their magnitude, so
that the tabular results exhibit a steady increase from '001 (= rAre)
to -09989909 (= ,»^). The author intended the table to include all

fractions whose numerator and denominator were each less than
1000, but no more yns ever publi,shed. The Table of Circles (1«23)
gives all the periods of the circulating decimals that can arise from
the division of any integer by another integer less than 1024.

Thus for 13 we find -676923 ana •163846, which are the only periods

in which the fraction - can circulate, Ths table occupies 107

pages, some ofthe periods b^ing of course very Iong(«.j., for 1021 th*
period cantains 1020 figures). Tlie First Centenary (1816) gives the
complete periods of the reciprocals of the numbers from ] to 100.

Goodwyn's tables are very scarce, but as they are cearlj unique of
their Mai they deserve special notice. A second edition of the
First Centenary was issued in 1818 with the addirion of some of the
Tabular Series, the numerator not exceeding 60 and the denomi-
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nator not exceeding 100. A posthumous tablo of Gar.sa's, entitled

"Tafel zur Verwandlung gemciucr Briicho mit Ncnncrn nu3 dom
creten Tausend in Deciniaibrucle," occiiis in vol ii. pp. 413-434 of

his Qesammelta Werke (OottingcD, 386:5), and rcsemblosGoodwyn's
Table of Circles. . Ou this euijjcct see a paper "On Circulating

Decimals, with special lefcrenco to Henry Goodwjn's Table of
CiTclea and Tabular Scries of Decimal Quotients," in Camb. Phil.

Proc , vol. iii. (1878), pp. 186-206, where is also given a table of the

periods of fraction.-! rorrcsponding to denominators prime to 10

from 1 to 1024 obtained by counting from Ooodwyn's table. See

also the section on "Circulatiug Decimals," p. 13 below.

SexagcsiKnl and Sexcentenary Tables.—Originally all calculations

were sexagesimal ; and the relics of the system still ejcist in the

division of tho degree into 60 minutes and tho minute into 60
seconds. To facilitate interpolation, therefore, in trigonometrical

and other tables the following largo sexagesimal tabfos were con-

structed. John Bernoulli, A Sexcentenary Table (London, 1779),

gives St once tho fourth term of any proportion of which the first

term is 600" and each of tho other two is less than 600"; tho
table is of double entry, and may be more fully described as givihg

tlie value of^ correct to tenths of a second, x and y each con-

taining a number of seconds less than 600. Michael Taylor, A Sexa.
gesinvil Table (London, 1780), exhibits at sight the fourth term of

tny proportion where the lirst term is 60 minutes, the secoiid any
Dumber of minutes less tlian 60, and the third any number of
minutes and seconds tuidf r CD minutes ; there is also another tablo

in which tUo third tfrm is any absolute number nndcr 3000. Not
much use aeems to havo been made of these tables, both of which
were published by the Commissioners of Longitude. Small tables

for the conversion of sexagesimals into ccntesimals and vice versa

ore given in a few collections, such as Hulsso's edition of Vega.
Trigjnometrical Tables {Naturah.— Peter Apian published in 1533

a table of sines with tho radius divided decimally. The first

complete canon giving all tho six radios of tho si lea of a nght-angled
triangle is due to Rheticus ^1551), who also introduced the semi-
quadrantal arrangement. Ehcticus's canon was calculated for

every ten minutes to 7 places, and Vieta extended it to every
minute (1579). In 1554 Reinhold published a tablo of targents to

everv minute. The first complete canon published in JSnglaml was
by Blunedvilo (l.'i94), although a table of sines had appeared four

years earlier. Regiomontanus called hU tablo of tangents (or rather
coi&'Dgfi^is,) tabula fceeunda on account of its great use; and till

the introduction of the won! " tangent " by Finok (Oeomclrim
Botundi Libri XIV., Basel, 1583) a tablo of tangents was called a
tabula faseundaoT canon faeundtis. Besides "tangent," Finckalso
introduced the word " secant," the table of secants having pre-
vionaly been called tabula bcnefica by Alanroljcus (1668) and tabula
facitndissima by Vieta.

By far the greatest computer ot pure trigonometrical tables is

George Joachim Rheticus, whose worK has never been superseded.
His celebrated ten -decimal canon, tho Opus Pacatimtm, vfus riah-
lished by Valentine Otho at Neustadt in 1596, and in 1613' his
fifteen-decimai table of sines by Pitiscus at Frankfort under the
title Thesaurus Mathcmaticus. The Opus Palalinum, contains a
complete ten-decimal trigonometrical canon for every ten seconds
of the quadrant, aemiquadrantally arranged, with differences for
all the tabular results throughout Sines, cosines, and secants are
given on the left-hand pages in columns headed respectively
"Perpendiculum," "Basis," "Hypotenusa," and on tlio right-hand
appear tangents, cosecants, and cotangents in columns headed
respectively "Perpendiculum," "Hypotenusa," "Basis." At his
death Rheticus left the canon nearly complete, and the trigonometry
was finished and the whole edited by Valentine Oiho ; it was named
in honour of the elector palatine Frederick IV., who bore tho ex-
pense of publication. The Thesaurus of 1613 gives natural sines
lor every ten seconds throughout the quadrant, to 35 places, semi-
nnadrantally arranged, with first, second, and third dilTerencea
Natural sines are also given for every second from 0° to 3 'and from
89° to 80°, to 15 places, with first and second differences. The
rescue of the manuscript of this work by Pitiscus forms a striking
episode in the history of mathematical tables. Tho alterations and
tmendations in the earlier part of the corrected edition of tho Opus
Palalinum were made by Pitiscus, who had his suspicions that
Rheticus had himself calculated a ten -second fable of sines to 15
decimal places ; but it could not be found. Eventually the lost
CAton was discovered amongst the papers of Rheticus, which had
passed firm Otho to James Christmann on tho death of the former.
Amongst these Pitiscus found (1) the ten-second table of sines to
16 places, with first, second, and third differences (printed in the
Thesaurus)

; (2) sines for every second of the first and last degrees of
the quadrant, also to 15 places, with first and second differences

;

(8) the commencement of a canon of tangents and secants, i. iiio

Eamenumberof decimal places, for every ton seconds, with first oad
tiscoad differences ; (4) a complete minute canon of sines, tangents,
and secants, also to 16 decimal place?. These tables taleu in |

oouwuoQ with tlia OpxiS PakUinum give an idea of tlie enonnoua i

labours undertaken by RheticUR ; bis tables not only roninin to
this day tho ultimate authorities but formed tho data when by Vl.iort

calculated his logarithmic canon. Pitiscus bays tliat lor Ih.Ivd
years Rheticus ronstantlv had computers at work.
A historv of tngououietncai tables by Hiittou was prefixed to

all thn early cditious of his Tai/'-s o/ ZojirnVA/iu, and forms Trart
six. of his MntUeiiuitical Tracts, vol. L pp. 278-306, 1312. A good
deal of bibliographical information about tho' Opu^ Palaliiuoit
and earlier tiigouometrical tables is ^vcn in Do llorgan's article
"Tables" in the English Cyclopwdia. The invention of logarithms
tho year after tho publication of Rhcticus's volume by Pitiscus
changed all the methods of calculation ; and it is worthy of note
that Napier's original tablo of 1G34 was a logarithmic canon of sine*
and not a table of the lomrithms of numbers. The logarithmic
canon at ouce superseded the natural canon; and since Pitiscus'a
time no Really extensive tablo of pure trigonometrical functions has
appeared. In receut years tho cmploymeut of the arithmometei
of Thomas do Coliuar has revived the use of tables of natural
trigonometrical functions, it being fouLd convouiuut for some
purposes to employ an arithmometer and a natural canon instead
of a logarithmic canon. Junge's Tafd dcr wi-klichcn Langc dcr
Sinus and Cosinus (Leipsio, 1864) was published with this object.
It gives natural sines and cosines for every ten seconds of thff
fjiiadrant to 6 places. F. M. Clouth, Tables pour le Calcul des
Loordonnies Ooniomariques (Mainz, n.d.), gives natural sines and
cosines (to 6 places) and their first nine multiples (to 4 places) fol
every centesimal minute of tho quadrant Tables of natural func-
tions occur in many collections, tho natural and logarithmic values
being sometimes given ou opposite pages, sometimes Bide by side
on the same page.

The following works contain tables of trigonometrical functions
other than sines, cosines, and tangents. Pasquich, Tabula Log'
ariLhrnico- Trigonometrical (Leipsic, 1817), contains a table of sin^a,
cosrx, Un^x, cot^a; from a:=l'' to 45° at intervals of 1' to 6 places.
Andrew, Astronomical and J^'autical Tables (London, 1805), con-
tains a tablo of "squares of natural eemichords," C«., of sin'' is
from a: = 0° to 120° at intervals of 10" to 7 places. This table has
recently been greatly extended by Major-General Hannyngton ia
hia Haversincs, Natural and Logarithmic, used in computing LuTiar
Distances for the Nautical Almanac (London, 1876). The name
" haversine," now frequently used in works upon navigation, is an
abbreviation of " half versed sine " ; viz., the haver.sineofajiseqnal
to 4(1-003 3-), that is, to sin^Ja;. The table gives logaritUmio
haversincs for every 15" from 0° to 180°, and natural haversinea for
every lO" from 0° to 183°, to 7 places, except near tho beginning,
where tho logarithms aro given to only 6 or 6 places. iTie work
itself occunies 327 folio pams, and was suggested by Andrew's, a
copy of which by chance fell into Hannyngton's hands. Han-
nyngton recomputed the whole of it by a partly mechanical
method, a combination of two arithmometers being employed.
A table of haversincs is useful for the solution of spherical triangles
when t^vo sides and the included angle are given, and in many
other problems in spherical trigonometry. Andrew's original
table seems to have attracted very little notice. Hannyngton's
was printed, on the recommendation of the superintocdent of
the Nautical Almanac office, at the public cost Before tho cal
culation of Hannyngton's table Farley's Natural Versed Sines
(London, 1856) was used in the Nautical Almanac oi&ce in com-
puting lunar distances. This fine table contains natural versed
sines from 0° to 126° at intervals of 1 0" to 7 places, with proportional
parts, and log versed sines from 0° to 135 at interval ot 15" to 7
places. The arguments are also given in time. The manuscript
was used in tho office for twenty-five years before it was printed.
Traverse tables, which occur in most collections of navigation
taMes, contain multiples of sines and cosines.

Common or Sriggian Logarithms of Numbers and Trigono-
metrical Ratios.— For an account of the invention and history ot
logarithms, see Looarithms (vol. xiv. p. 773) and Napik^ The
foUowiug are the fundamental works which contain the results of
the original calculations of logarithms of numbers and trigono-
metrical ratios :—Briggs, Arithmetica Logarithmica (London, 1 624),
logarithms of numbers from 1 to 20,000 and from 90^000 to 100,000
to 14 places, with interscript differences ; Vlacq, Arithmetica Log-
arithmica (Gouda, 1623, also an English edition, London, 1631,
the tables being tho same), ten-Cgurelogarithms of numbers from
1 to 100,000, with differencoc olso log sines, tangents, and secants
for every minute of the quadrant to 10 places, with interscript
differencec ; Vlacq, Trigonomelria Artificialis (Gonda, 1633), log
sines and tangents to every ten Feconds of the quadrant to 10
places, with dilferences, end ten-figure logarithms of numbers up
to 20,000, with differences; Briggs, Trigonomelria £ritannica
/London, 1633), natural sines to 16 places, tangents and secants
to 10 places, log sines to 14 places, and tangents to 10 place*,
r.t intervals of a hundredth of a degree from 0° to '45' nith
interccript differences for all the functions. In 1794 Vega re-
printed at Leipsio Vlacq's two works in a single folio volume.
Thesaurus LogarUhmorum CompUtui. The arrangoraeut ol tl»>

xxrii.
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tablo of Io<,«iriilniis of iiurabei-s is more couipendions tliau in yiacq,

Lciii" similar to ihat of au ordinary seveii-figuro table, but i,t is not

BO coiiveiiii-ut, as mistakes in taking out the dilFeronces are more

liable to ocrur. The trigonomstrical canon gives log sines, cosines,

tangents, andeotanguuts, from 0° to 2° at inteiTals of one second,

to 1°0 ])Iacos,.T\ithont dilfercmjos, and for tlie rest ortlic quadrant

(It Intervals of ten seconds. The tngonometrical canon is not

wholly i-ejirinted from the Trlqonomelria ArlificialU, as the log-

arithius-for every second of the first two degrees, whicli do not occur

in Vlacq, were calculated for the work by Lieutenant Dorfmuud.

Vega d.-voted great attention to the detection of errors in Vlacq's

logarithms of numbers, and has given several important errata lists.

M? Lcfort [jTinuIes dc rObscrvaioire dc Paris, vol. iv. ) has given a

full errata list in Vlncq's and Vega's logarithms of numbers, obtained

by comjiarison with the great Freucli manuscript Tables du Cad-

tisfrc (si'e Lor.ARiTnsis, p. 776 ; comp. also Monthfii Notices of Roy.

Asl. Soc. for May 1872, June 1872, March 1873, and 1871, suppl.

number). Vega seems no^. to have bestowed on the trigonometi-ical

canon anything like the care that he devoted to tho logaritlinii of

nniiibers, as Gauss ' estimates th9 total of la3t-figu~8 errors at from

31,983 to 47,746, most of them only amounting to a unit, but

some to as much as 3 or 4. As these errors in the Trirjoiiomctria

Aiiificitilis still remain uncorrected, it cannot be said that a

reliable ten-place logarithmic trigonometrical canon exists. Tho
calculator who has occasion to iieiform work requiring tcn-figuro

logarithms of numbers should use Vlacq's .^//i/jiiic/iOT Lor/arithmiai

of 1628, after carefully correcting the errors pointed out by Vega
and Lcfort. After A'lncq, Vega 'a Thi-sanrns is tlio next best table ;

and Piueto's Tables dc Lor/arilhines Vulf/dircs A Die DMmalcs, con-

slniitrs d'apris un nouvcati mode (St rettrsburg, 1871), though a

tract of only 80 pages, may be usefully employed when Vlacq and
'\''cga are unprocurable. Piueto's work consists of three tables :

the firet, or auxiliary table, contains a scries of factora by which
the luuidiers whose logaritlims arc roi|uii'cd are to bo inultiplied

to bring them within the rnnge of tablo 2 ; it also gives the loga-

rithms of the reciprocals of tlioso factors to 12 places. Tablo 1 merely

gives logai'ithms to 1000 to 10 places. Tablo 2 gives logarithms
from 1,000,000 to 1,011,000, with proportional parts to hundredths.
The mode of using these tables is as follows. If the logarithm
cannot be taken out directly from table 2, a factor ^l/is found from
tho auxiliary table by winch tho number must bo multijilied to bring

it within the range of table 2. Then the logarithm can be taken
out, and, to neutralize tho effect of the multiplication, so far as the

result is concerued, log ( -y,) must be added ; this quantity is there-

fore given in an adjoining column to Mm the auxiliary table. A
similar jirocedure gives the number answering to an}' logarithm,

another factor {ai»proxiniately the reciprocal of J/) being given, so

that in both cases multiplication is used. The labonous part of
the work is the multiplication by M ; but this is somewhat com-
pensated for by the ease with winch, by means of the proportionr.1

parts, the logaiithm is taken out. The factors are 300 in number,
and are chosen so as to minimize the labour, only 25 of the 300
consisting of tlneo figures all different and not involving or 1.

The jirinciple of multiplying by a factor which is subsequently
cancelled by subtracting its logarithm is used also in a tract, con-

taining only ten pages, published by MM. Namur and Jlansion at

Hrnssels in 1877 under the title Tables dc Logarithmes li 1:2 ddcimnles
jusqn'/i Jl,3Ji milliards. Here a table is given of logarithms of
numbers near to 434,294, and other numbers arc brought within
the range of the tablo by multiplication by one or two factors.

Tho logarithms of the numbei's near to 434.294 ore selected for

tabulation because their differences commence with the figures 100
. . . ami the presence of the zeros iii the difference renders the inter-

polation easy.

If soveu-figure logarithms do not give sufficiently accnrato results,

it is n.^aal to have recourse to ten-figure tables ; with one exception,

there exist no tables giving 8 or 9 figures. The exception is John
Newton's TriijonHmelria Britanniea (London, 1C58), which gives

logarithms of numbers to 100,000 to 8 places, and also log sines

and ta^igejits for every centesimal minute {i.e., the nine-thousandth
part of a right angle), and also log sines and tangents for the first

three degrees of the quadrant to 5 places, the interval being the
one-thou.sandth part of a degree. This table is also unique in

that it gi' "3 the logarithms of the differences instead of the actual

differences. The arrangement of the page now universal in seven-

figure tables—with the fifth fig\irc3 running horizontally along tho

to]> line of the page—is due to John Newton.
As a rule seven-figure logarithms of numbers are not published

separate!)*, isost tables of logarithms containing both the logarithms

of numbers and a trigonometrical canon. Babbage's and Saug's

logarithms are exceptional and give logaritlims of nunibei-s only.

Babbage, Tabic of the Loffnritlims of the Xatirral Numbers from 1

to 103,000 (London, stereotyped in 1827 ; there are several timges

1 Sen his *' EinijiP UpiiicrknnRen 211 Ve;:.q'B Thrstvnts l^rfnrithworMw." ui

Aiamnmni^lif Ntfihrlrhteii. tor l&:ji (reprinted in bis ll'ctIx,vol iii. i»p. 2^7-2C4);

.il?o MiiiUlly Xolias Mot. Jsl. 4oc for May 1S73.

of later dates), is tho best for ordinary use. Oreat pains were jiken
to get the maximum of clearness. The change of figure in the

middle of the block of numbei-s is marked by a change of type ib

tho fonrth-figure, which (with the .sole excejitiou of the asterisk)

is tho host method that has been used. Copies of the book
were printed on jiaper of different colours— yellow, brown,
green, &c.— as it was considered that black on a white ground
was a fatiguing combination for the eye. Tht, tables were also

issued with title-p.iges and introductions in other languages. Tho
book is not very easy to iirocure now. In 1871 llr Sang published

A Keio Table of Seven-place Loynrithma of all Numbers from
20 000 to 200 000 (London). In an ordinary table extending from
10,000 to 100,000 the dilfcrtnces near the IJEginning are so numerous
that tho proportional parts are either very crowded or some of

them omitted ; by making the table estcud from 20,000 to 200,000
instead of from 10,000 to 100,000 tlie differences arc halved iu

magnitude, while there are only one-fourth as many in a page.

There is also greater accuracy. A further peculiarity of thi3 tablo

is that multiples of the differences, instead of proportional parts,

are given at tho side of the page. Typographically the table is

exceptional, as thci'o are no rules, the numbers being separated

from tho logarithms by reversed commas. Tins work was to a
great extent the result of an original calculation ; sec Ediiiburrjh

Transactions, vol. xxvi. (1871). Mr Sang proposed to publish a
nine-figure table from 1 to 1,000,000, but the rc'iuisite support
was not obtained. Various p.'i]>ers of l^lr Sang's relating to his

logarithmic calculations will be found in the Edinburgh Vrocrcdinga

subsequent to 1872. In this connexion reference should be maile

to Abraham Shaijt's table of logarithms of numljers from 1 to 100
and of primes from 100 to 1100 to 61 places, also of numbers from
999,990 to 1,000,010 to 63 places. These first appeared in OrouiHry
Iniprov'd . . . bif A. S. Philonmt]i{'Lon(lo\\, 1111). I1iey have been
republished in Sherwin's, Callet's, and the earlier cditio!is of
lluttou's tables. Parkhurst, Astronoimcal Tables (New York,

1871), gives logarithms of numbers from 1 to 109 to 102 jilaccs.'

In man}' sevcn-ligure tables of logarithms of numbers the values

of S and /"are given at the top of the page, with I'', the variation of

each, for the purpose of deducing log sines and tangents. >S^aiid T

denote log and lo;
tan X

rcspcctivclj', the arguments being

the number of seconds denoted by certain numbci-s (sometimes
only the first, sometimes every tenth) in the number colinun on
cacii page. Thus, iu Callet's tables, on the page on which the first

, - .Hr.^^ e, 1 sin 6720' , „ , tan 6720" , ., ,,number is 67200, ,? = log—--, - and T = log -— , while tho

V^s are the variations of each for 10". To find, for example, log
1°52'12"7, or log sin 6732"-7, wo have 5= 4-6354980 and log

6732-7-3-8281893, whence, by addition, we obtain 8-5136873;

but V for 10" is - 2-29, ndicnce the variation for 12"-7 is -3, and
the log sine required is 8-5136870. Tables of S and T are fre-

quently called, after their inventor, " Dclanibre's tables." Some
Ecven-figuro tables extend to 100,000, and others to 108,000, the
last 8000 logarithms, to 8 pl.aces, bchig given to ensure greater

accuracy, as near the beginning of the numbers the differences are

large and the interpolations more laborious and loss exact thaii iu

the rest of the table. The eight-figure logarithms, however, at the

end of a seven-figure table are liable to occasion error ; for the
computer who is accustomed to three leading figures, common t«

the block of figures, may fail to notice that in this jiart of the
table there are four, and so a figure (the fourth) is sometiincs
omitted in taking out th:,' logarithm. In the ordinary method
of aiTanging a seven-figure table the change in the fourth figure,

when it occurs in the course of tho line, is a source of frequent
error unless it is very clearly indicated. In the earlier tables the
change was not marked at all, and the computer had to decide
for himself, each time he took out a logarithm, whether tho third
fignie had to bo increased. In some tables tho line is broken
where the change occurs; but the dislocation of the figures and
the corresponding irregularity in the lines are very awkward.
Babbage printed the fourth figure in small type after a change.
The best method seems to be that of prefixing an asterisk to tlic

fourth figure of each logarithm after the change, as is done iu
Schron's and many other modern tables. Tliis is beautifully clear
and the asterisk at onco catches tho eye. Shortrede and Sang
replace after a change by a nol;ta (resembling a diamond iu a
pack of cards). This is very clear in the case of the O's, but leaves
unmarked the cases in which the fourth figure is 1 or 2. Babbage
printed a subscript point under the last figure of each logarithm
that had been increased. Schron used a bar subscript, which.

ol
tlie

- I^ogendre (Traili ties Foitctions Etliptiques, vol. it, 1 126) gives a table
natiira) sines in 15 plares, and of log sines to 14 places, for every 15" of t.,v
qna.Irant. anrt also a table of loRaiithms of uneven nnral«!rs from 1163 to 1501
an.l of ijrimes from 1601 to 10.000 .to 19 places. Tlie latter, wliicli wa.s extr.-icte<i
from tlie TnUrx rfu OTinstre, fs a continuation of a ULle in Ganlincr'n
Tithles 0/ Zo<7nnHims(I.nn.lon, 1742; irpiiutid at Avignon, 1770) wliicli civea
logantluns of all nnnibers to 1000. and of uneven niinibrrs fmin 1000 lo IU-
Lesendrc-a tabled also appeared in his Eicrcices dc Uakvl Iit.tigral, voL iii (is' ol
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being mora obtnisivo, is not so sntisfacfory. In some taWes tlio

incrcaaa of tlio last fi^re ii only marked when tlio fi^^re is in-

creased to a 5, and then a Roman fivo (v) is used in place of the
Anbic figure. Hereditary errors in logarifliniic tables arc con-
Bidered in two pajicrs " On the Process to Aciuracy of Logarithmic
Tables " and " Un Logaritliniic Tablea," in Mmihiy Notices of Roy.
Ast. Soc. for 1873. Sco also the Monlhhj Notices for 1874, p. 248 ;

and a jxiper by Gcrnerth, Zisch. f. d. isicrr. Gymn., Heft vi p. 407.

Passing now to the logarithmic trigonometric:d canon, the first

crcat advance after the publiration of the TrigonomctTia Arlificialia

ID 1633 was made by Jlichael Taylor, Tables of Logarithms (London,
1792), which gives log sines iiid tangents to every second of the
quadrant to 7 places. This tiblo contains about 450 [lages with
an average number of 7750 figures to the page, so that there are

alt(Mtether nearly three inillio is and a half of figures. The chango
in the leading figures, when it occui-s in a column, is not marked at

all ; and the table nmst bo used with very great caution. In fact it

is advisable to go through the whole of it, and fill in with ink tlio

first after the chan™, as well as make some mark that will catch

the eye at the head ol every column containing a change. The table

was calculated by interpolation from the Tngonoinrtria Artijicialis

to 10 places and then reduced to 7, so that the last figure should
always bo correct. Partly on account of the absence of a mark to

denote the change of figure iu the column and partly on account of

the size of the table and a somewhat inconvenient arrangement, the

vork seems never to have come into very general use. Computers
have always preferred Bagay's NoiivrUcs Tables Asironomiqucs H
Uydrographiqurs (Paris, 1829), which also contains a complete
logarithmic canon to every second. The change in the column is

very clearly marked by a largo black nucleus, surrounded by a
circle, printed instead of zero. Bagiy's work has now becomo
very rare. The only other canon to every second that has been
published is contained in Sliortredo's Logarithmic Tables (Edin-
burgh). This work was originally issued in 1844 in one volume,
but being dissatisfied with it Shortrede Issued a, new edition in

1849 in two volumes. The first volume contains logarithms of

numbers, antilogarithms, &c., and the second the trigonometrical

canon to every second. The volumes are sold separately, and may
be regarded as independent works ; they are not even described on
their title-pages as voL i. and vol. it The trigonometrical canon is

very complete in every respect, the arguments being given in time
as well as in arc, full proportional jiarts being added, &c Tlie

change of figure In the column is denoted by a nokta, printed instead

of where the change occui^
Of tables in which the quadrant is divided centesimally, the

principal arc Hobcrt and Idelcr, Kouvclles Tables Trigonomttriques
{Berlin, 1799), and Borda and Delambre, Tables Trigunovie'lrigues

DicimnUa (Paris, 1801). The former give, among other tablas,

natural and log sines, cosines, tangents, and cotangents, to 7 places,

the arguments ]irocecding to 3" at intervals of 1 0" and thence to 50°

at intervals of 1' (centesimal), and also natural sines and tangents
for the first hundred ten-thousandths of a right angle to 10 places.

The latter gives log sines, cosines, tangents, cotangents, secants,
and cosocauts from 0° to 3° at intervals of 10' (with full proportional
parts for every second), anJ thence to 50° at intervals of 1 (centesi-

mal) to 7 places. There is also a table of log sines, cosines, tangents,
and cotangents from 0' to 10' at intervals of 10" and from 0° to 50°

at intervals of 10' (centesimal) to 11 places. Hobert and Ideler

give a natural as well as a logarithmic canon ; but Borda and
Delambre give only the latter. Borda and Delambre give seven-
figure logarithms of numbers to 10,000, the line being broken when
a change of figure takes place in it

In Briggs's' Trigonomctria Uritannica of 1633 the degree is

divided centesimally, and but for the appearance in the same ycai
of Vlacq's Trigonomctria Artijicialis, in which the degree is divided
sexagesimally, this reform might have been effected. It is clear
tkat the most suitable time for effecting such a change was when
the natural canon was replaced by the logarithmic canon, and
Briggs took advantage of this opiwrtunity. He left the degree
nnaltered, but divided it centesimally instead of sexagesimally,
thus ensuring the advantages of decimal division (a saving of
work in interpolations, multiplications, &c. ) with tho minimum of
change. The French mathematicians at the end of the 18th century
divided the right angle centesimally, completely changing the whole
system, with no appreciable advantages over Briggs's system. In
fact the centesimal degreo is as arbitrary a unit as the nonagesimal,
and it is only the non-centesimal subdivision of the degreo that
gives rise to inconvenience. Briggs's example was followed by Hoe,
Oughtred, and other 17th-century writei-s ; but the centesimal divi-

sio.i of the degreo seems to have entirely passed out of use, till it

was recently revived by Bremiker in liis Logarithm isch-triaono-

mclrisdie Ta/cln milfiinf Dccimahtellcn (Berlin, 1872). This little

Iwok of 168 ptiges gives a five-figure canon to every hundredth of a
degi-ce with i^roportional parts, besides logarithms of numbers,
tKtdition and subti'action logarithms, &c.

Colltdions of Tables.—For a computero who requires iu one
Volume logarithms of numbers and a ten-second logarithmic canon,

perhaps the two best lioolo are Scliron, Seren-Figiirc Logarithms
(London, 1865, stereotyped, an English edition of tlie German work
published at Brunswick), and Bruhns, A Aea Itnnval ofLogarUhvit
to Seven Places of Decimals (Leipsic, 1870). Both give logarithms
of numbers and a complete ten-second canon to 7 places ; Brahus
also gives log sines, cosines, tangents, and cotangents to every
second up to 6° with proportional parts. Schidii contains an inter-
polation table, of 75 pages, giving the first 100 multiples of oil
numbers from 40 to 420. The logarithms of uuinbc^ exteml to
108,000 in Schron and to lOO.OO'o in Bruhns. Almost cqiully
convenient is Bremiker"s edition of Vega's Logarithmic Tables
(Berlin, stereotyjied ; the English edition was translated from the
fortieth edition of Dr Bie'miker's by \V. L. F. Fischer). This book
gives a canon to every ten seconds, and for the first five degrees
to every second, with logarithms of numbers to 100,000. All thcso
works give the proportional parts for all tho dillcrcnces in the
logarithms of numbers. In Babbage's, Callet's, aud many other
tables only every other table of nroixii tional parts is given near the
beginning for want of space. Schibn, Bruhns, and most modem
tables published in Germany liave title-pages and introduction?
in different languages. Dunuis, Tables de Logarilhmes d, sqA
Dccimalcs (stereotyjwd, third tirage, 1868, Paris), is also very
convenient, containing a. ten-second canon, besides logarithms oi'

numbers to 100,000, hj-perbolic logarithms of numbere to 1000, to 7
places, &c. In this work negative characteristics are printed
throughout in the tables of circular functions, the minus sign being
placed aliove the figure ; theso are preferable to the ordinary char-
acteristics that are increased by 10. This is the only work we know
in which negative characteristics are used. Tho edges of tho pages
containing the circular functions are red, the rest being my. Dupuis
also edited Callet's logarithms in 1862, with which this work niu-st

not bo confounded. Salomon, Logariikmiseho Tafcln (Vienna, 1827),
contains a ten-second canon (the intervals being one second for tho
fiist two degrees), logarithms of numbers to 108,000, squares, cubes,
square ixxits, and cube roots to 1000, a factor table to 102,011,
ten-place Briggian and hyperbolic logarithms of numbers to 1000
and of primes to 10,333, and many other useful tables. The work,
which 13 scarce, is a well-printed small quarto volume.
Of collections of general tables the most useful and accessible ar«

Hutton, Callet, Vega, and Kohler. Hutton's well-known Mathe-
matical Tables (London) was first issued in 1785, but considerable
additions were me-dt lU the fifth edition (1811). 'The tables contain
seven-figure logarithms to 108,000, and to 1200 to 20 places, some
antilogarithms to 20 places, hyperbolic logarithms from 1 to 10 at
intervals of '01 and to 1200 at intervals of unity to 7 places, logistic

logarithms, log sines and tangents to every second of the first two
degrees, and natural and log sines, tangents, secants, and versed
sines for every minute of the quadrant to 7 places. The natural
functions, occupy the left-hand pages and the logarithmic the right-

hand. The first six editions, published in Hutton's lifetime (d.

1823), contain Abraham Sharps 61-figi re logarithms of numbers.
Olinthus Gregory, who brought out the 1830 and succeeding
editions, omitted theso tables and Hutton's introduction, which
contains a history of logarithms, the methods of constructing them,
&C. Callet's Tables Fortatives de Logarithmes (stereotyped, Paris)

seems to have been first issued in 1783, and has since passed
through a great many editions. In that of 1853 tho contents are
seven-figure logarithms to 108,000, Briggian and hyperbolic loga-
rithms to 48 places of numbers to 100 and of primes to 1097, log
sines and tangents for minutes (centesimal) throughout the quad-
rant to 7 places, natural and lo^ sines to 15 places for every ten
minutes (centesimal) of the quadrant, loj{ sines and tangenta for

everv second of the first five degrees (sexagesimal) and for every ten
seconds of tho quadrant (sexagesimal) to 7 places, besides logistic

logarithms, tho first hundred niuhlples.of the modulus to 24 places

and the fii-st ten to 70 places, ^.nd other tables. This is one of tho
most comjilete and practically useful collections of logarithms that
have been published, and it is peculiar in giving a centesimally

divided canon. The size of the [age in the editions published in

tho 19th century is larger than that of tho earlier editions, the typo
having been reset. Vega's Tabuleo Logarithmo-trigonovutriem vaa
first published ill 1797 in tivo volumes. The first contains seven-

figure logarithms to 101,000, log sines, kc, for every tenth of a
second to 1', for every second to 1° 30', for every 10' to 6° 3', and
thence at intervals of a minute, also natural sines and tangents to

every minute, all to 7 places. The second volume gives simple
divisors of all numbers up to 102,000, a list of primes from 102,000

to 400,313, hyperbolic logarithms of numbers to 1000 and of primes

to 10,000, to 8 places, e" aud log,,/?" to a:= 10 at iqtervals of '01 to

7 figures and 7 places respectively, the first nine jiowers of tho

numbers from 1 to 100, squares and cubes to lOOJ, logistic loga-

rithms, binomial theorem coelBcients, &c Vega also publishoil

Manuc'lit Logarithmieutrigoncmetriaim (Leipsic, 1800), tue tablea

in which are identical with a jortion of those contained in the first

volume of tho Tabula;. The Talmlm went through many editions,

a stereotyped issue being broujjht out by J. A. Hiilsse lHammiivng

mathcmaliscker Tafcln, Leipsic) in one volume in 1840. Tlia



12 TABLES rMATHEMATICAL

contents are nearly the same as those of the original work, the chief

difference bein!; that a largo table of Gaussian loganthms is added.

Vega differs frbm Hutton and Callet in giving so many useful non-

logarithmic tables, and his coUoction is lu many respects comple-

mentary to theirs. Schulze, Nme mid erwcitcrlc Sammlung log-

tirithmischer, irigcmomMrischer, und andercr Tafdn (Berlin, 1778,

2 vols.), is a valuable collection, and contains seven-figure loga-

rithms to 101,000, I05 sines and tangents to 2" at intervals ot a

second, and natural sines, tangents, and secants to 7 places, log

sines and tangents and Napierian log sines and tangents to 8

plaoes, all for every ten seconds to 4° and thence for every minute

to 45°, besides squares, cubes, square roots, and cube roots to 1000,

Binomial theorem coefficients, powers of e, and other small tables.

Wolfram's hyperbolic logarithms of numbers below 10,000 to 48

places first appeared in this work. Lambert, Sjipplcmenia Tabu-

larum Loganthmicarum ct Trigonometricaruvi (Lisbon, 1798), con-

tains a number of useful and curious non-logarithmic tables ; it

bears a general resemblance to the second volume of Vega, but

contains numerous other small tables of a more strictly mathe-

matical character. A very useful collection of non-logarithmic

tables is printed in Barlow's New Malhsmatkal Tables (London,

1814). It gives squares, cubes, square roots, and cube roots (to 7

places), reciprocals to 9 or 10 places, and resolutions into their

prime factors of ail numbers from 1 to 10,000, the first ten powers

of numbers to 100, fourth and fifth powers of numbers from 100

to 1000, prime numbers from 1 to 100,103, eight-place hyperbolit)

logarithms to 10,000, tables for the solution of the irreducible caso

in cubic equations, &c. In the stereotyped reprint of 1840 only

the squares, cubes, square roots, cube roots, and reciprocals ara

retained. The first volume of Shortrede's tables, in addition to the

trigonometrical canon to every second, contains antilogarithms and
Gaussian logarithms. Hassler, Tabulss Logarithmiem ct Trigono-

metrics! (New York, 1830, stereotyped), gives seven-figure logarithms

to 100,000, log sines and tangents for every second to 1°, and log

sines, cosines, tangents, and cotangents from 1' to 3° at intervals of

10" and thence to 45° at intervals of 30". Every effort has been

made to reduce the size of the tables without loss of distinctness,

the page being only about 3 by 5 inches. Copies of the work were
published with the introduction and title-page in different lan-

guages. Stanley, Tables of Logarithms (New Haven, U.S., 1860),

gives seven-figure logarithms to 100,000, and log sines, cosines,

tangents, cotangents, secants, and cosecants at intervals of ten

seconds to 15° and thence at intervals of a minute to 45° to 7 places,

besides natural sines and cosines, antilogarithms, and other tables.

This collection owed its origin to the fact that Hassler's tables were

found to bo inconvenient owing to the smallness of the type. Luvini,

Tables of Logarilhms (London, 1866, stereotyped, printed at Turin),

gives seven-figure logarithms to 20,040, Bnggian and hyperbolic

logarithms of primes to 1200 to 20 places, log sines and tangents for

each second to 9', at intervals of 10'' to 2°, of 80" to 9°, of 1' to 45°

to 7 places, besides square and cube roots up to 625. The book,

which is intended for schools, engineers, &c., has a peculiar arrange-

ment of the logarithms and proportional parts on the pages.

Chambers's Mathematical Tables (Edinburgh), containing loga-

rithms of numbers to 100,000, and a canon to every minute of log

einos, tangents, and secants and of natural sines to 7 places, besides

iiroportional logarithms and other small tables, is cheap and suitable

or schools, though not to be compared as regards matter or typo-

gi'aphy to the best tables described above. Of six-figure tables

Breraiker's Logarithmorum VI. Dccimalium Nova Tabuln Bcro-

liiteiisis (Berlin, 1852) is probably one of the best. It gives

logarithms of numbers to 10&,000, with proportional parts, and
log sines and tangents for every second to 6°, and beyond this

point for every ten seconds, with proportional parts. Hautschl,
Jjogarithmisch-trigonometrisches Handbuch (Vienna, '1827), gives

five-figure logaritlims to 10,000, log sines and tangents for every

ten seconds to 6 places, natural sines, tangents, secants, and
vei-scd sines for every minute to 7 places, logarithms of primes

to 15,391, hyperbolic logarithms of numbers to 11,273 to 8 places,

least divisors of numbers to 18,277, binomial theorem coefficients,

&o. Farley's Six-Figure Zogarithms (London, stereotyped, 1840)

gives six-figure logarithms to 10,000 and log sines and tangents for

every minute to 6 places. Of five-figure tables the most convenient

is Tables of Logarithms (Useful Knowledge Society, London, from
the stereotyped plates of 1839), which were prepared by Dc Morgan,
though they have no name on the title-page. They contain five-

figure logarithms to 10,000, log sines and tangents to every minute
to &- places, besides a few smaller tables. Laiandc's Tables dr.

Lognrithmes is a five-figure table with nearly the same contents as

Du Morgan's, first published in 1805. It has since passed through

ninuy editions, and, after being extended from 5 to 7 places, passed

through several more. Galbraith and Haughton, Manual of Mallte-

inntieal Tables (London, 1860), give five-figure logarithms to 10,000

and log sines and tangents for every minute, also a small table of

Gaussian logaritlims. Houel, Tables de Logarithmcs d. Cinq Deci-

viales (Paris, 1871), is a very convenient collection of five-figure

tables ; besides logarithms of numbers and circular functions, there

I

are Gaussian logarithms, least divisors of numbers to 10,841, anti-
logarithms, &c. The work contains 118 pa^es of tables. The sam«
author's Mecueil de Fonnulcs ct dc Tables AumMques (Paris, 1868)
contains 19 tables, occupying 62 pages, most of them giving results

to 4 places ; they relate to very varied subjects,—antilogarithms,

Gaussian logarithms, logarithms of r-—, elliptic iutegVals, squares

for use in the method of least squares, &c. Bremikcr, Tafcl vier-
slclligcr Logarithmcii (Berlin, 1874), gives four-figure logarithms of
numbers to 2009, log sines, cosines, tangents, and cotangents to 3°

for every hundredth of a degree, and thence to 45° for every tentih

of a degree, to 4 places. There are also Gaussian logarithms, squares
from O'OOO to 13,500, antilogarithms, &c. The book contains 60
pages. 'WlUich, Popular Tables (London, 1853), is a useful book
for an amateur ; it gives Briggian and hyperbolic logarithms to
1200 to 7 places, squares, &c., to 343, &c.

Hyperbolic or Napierian Logarithms.—The logarithms invented
by Napier and explained by him in the Dcseriptio (1614) were not
tjie same as those now called natural or hyperbolic (viz., to base
e), and very frequently also Napierian, logarithms. Napierian
logarithms, strictly so called, have entirely passed out of use and
are of purely historip interest ; it is therefore sufficient to refer to
Logarithms and Nameii, where a full account is given. Apart
from the inventor's own publications, the only Napierian tables of
importance are contained in Ursinus's Trigonomctria (Cologne,
1624-25) and Schulze's Sammlung (Berlin, 1778), the former being
the largest that has been constructed. Logarithms to the base »,

where e denotes 271828, were first published by Speidell, New
Logarithmcs (1619).

The most copious table of hyperbolic logarithms is Dase, Tafel Hype>-

der natUrlichen Logarithmen (Vienna, 1850), which extends from 1 bolic

to 1000 at intervals of unity and from 1000 to 10,500 at intervals loga-

of •! to 7 places, with differences and proportional parts, arranged ritbtv

i

as in an ordinary seven-figure table. By adding log 10 to the results

the range is from 10,000 to 105,000 at intervals of unity. The
table formed part of the Annuls of the Vienna Obseruitory for

1851, but separate copies were printed. The most elaborate table

of hyperbolic logarithms is duo to Wolfram, who calculated to

48 places the logarithms of all numbers up to 2200, and -of all

primes (also of a great many composite numbers) between this limit

and 10,009 Wolfram's results first appeared in Schulze's Samm-
lung (1778). Six logarithms which AVolfram had been prevented
from computing by a serious illness were supplied in Miei Birrlincr

Jahrbueh, 1783, p. 191. The complete table was reproduced in

Vega's Tliesaurus (1794), when several errors were corrected.

Tables of hyperbolic logaritlims are contained in the following

collections:—Callet, all numbers to 100 and primes to 1097 to 48
places ; Borda and Delambre (1801), all numoers iip to 1200 to 11

places; S.alomon (1827), all numbei-s to 1000 and primes to 10,333

to 10 places ; Vega, Tabulm (including Hiilsse's edition, 1840), and
Kbhler (1848), all numbers to 1000 and primes to 10,000 to 8 places

;

Barlow (1814), all numbers to 10,000 ; Hutton and Willich (1853),

all numbers to 1200 to 7 places ; Dupuis (1868), all numbers to

1000 to 7 places. Hutton also gives hyperbolic logarithms from 1

to 10 at intervals of '01 to 7 places. Mees's Ctjclopmdia (1819), art
"Hyperbolic Logarithms," contains a table of hyperbolic loga-

rithms of all numbers up to 10,000 to 8 places.

Tables to convert Briggian into Byperbuiic Logarilhms, and jnaConver-

versa.—Such tables merely consist of the first hundred (sometimes sion of

only the first ten) multiples of the modulus -43429 44819... and Briggial

its reciprocal 2-30258 60929 ... to 5, 6,. 8, 10, or more places. They and

are generally to be found in collections of logarithmic tables, hut hyper-

rarely exceed a page in extent, and are very easy to constiaict. bolic

Schron and Bruhns both give the first hundred multiples of the.loga-

modulus and its reciprocal to 10 places, and Bremikcr (in his edition rithm5«

of Vega and in his six-figuro tables) and Dupuis to 7 places.

Degen, Tabularum Enncas (Copenhagen, 1824), gives the first

hundred multiples of the modulus to 30 places.

Antilogarithms. — lu the ordinary tables of logarithms the

natural numbers arc integers, while the logarithms are incommen-
surable. In an antilogarithmic canon the logarithms aro exact

quantities, such as -00001, -00002, &c., and the corresponding

numbers are incommensurable. The largest and earliest work of

this kind is Dodson's Antilogarithmic Canon (London, 1742), which

gives numbers to 11 places corresponding to logarithms from to

1 at intervals of -OOOCi, arranged like a seven-figuro logarithmic

table, with inteiiicri]it dilTcreiices and proportional parts at the

bottom of the page. This work was the only antilogarithmic canon

for iiKirc tlian a century, till in 1844 Sborticde published the. first

edition of his tables ; in 1849 he published the second edition, and

in the same year Filipowski's tables appeared. Both these works

contain seven-figure antilogarithms : Shortredo gives numbers to

locarithms from to 1 at intervals of -00001, witli differences and

multiples at the top of the page, a«d- filipowski, A Table ofAiUi-

logarithms (London, 1849), contains a table of the same extent, the

proportional parts being given to hundi'cdths.

Additimi and SubtriuUiou, or Gawsian, Logarithms.—The object
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of such tables is to give log l^a±b) by only ono entry when log a

and log 6 arc given (see Logarithms, vol. xiv. p. 777). Lot

^ = logx, jB = log(l + i), C=log(l+i).

leaving out the specimen table in Leonclli's TMorie dcs Logarithmes

jlddUionnds cl Diductifs (Bordeaux, 1803), tho principal tables are

^ho following. Gauss, in Zach's Monailiclie Corrcspondcnz (181'2),

{{iving B and C for argument A from to 2 at intervals of '001,

thence to 3'40 at intervals of '01, and to 5 at intervals of '1, all to

5 places. This table is reprinted in Gauss's Jfcrke, vol. iii. p. 214.

Matthiessen, Ta/cl zur lequcmcrn Bcrcchnung (Altona, 1818), giving

B and C to 7 places for argument A from to 2 at intervals of

-0001, thence to 3 at intervals of -001, to 4 at intervals of -01, and

to 5 at intervals of '1
; tlio table is not conveniently arranged.

Peter Gray, Tables and Fm-mnliR(\^oviioT\, 1849, and "Addendum,"

1870), giving C for argument A from to 2 at intervals of '0001

to 6 pl.accs, with proportional parts to hundredths, and log (1 - x)

for argument A from 3 to 1 at intervals of '001 and from 1 to 1-9

at intervals of 'OOOl, to 6 places, with proportional parts. Zcch,

Tafeln dcr Additions- und SiiUradions- Lorjarilkniai (Leijisic,

1849), giving D for argument A from to 2 at intervals of -0001,

thence to 4 at intervals of '001 and to 6 at intervals of '01
;

also C for argument ^. from to '0003 at intervals of -0000001,

thence to -05 at intervals of -000001 and to '303 at intervals of

OOOOl, all to 7 places, with proportional pai-ts. These tallies are

i-ejirinted from Iliilssc's edition of Vega (1849) ; tho 1810 edition

of Hulsse'a Vega contained a reprint of Gauss's original table.

Wittstein, Lugarithmes dc Gauss d. Sept Dicimalcs (Hanover, 1866),

giving B for argument A from 3 to 4 at intervals of '1, from 4

to 6 at intervals of -01, from 6 to 8 at intervals of '001, from 8 to

10 at intervals of -0001, also from to 4 at the same intervals.

^n this handsome work the arrangement is similar to tliat in a

6eTen-figure logarithmic table. Gauss's original five-place table

was reprinted in Pasquich, Tabulse (Leipsic, 1817) ; Kohler, Jerome
de la Lande's Tu/c/n ( Leipsic, 1832), and Handbuch (Leipsic, 1848)

;

and Galbraith and Hangliton, Ifanual (London, 1860). Houel,

Tables de ZojariMmc^ (1871), also gives a small five-place table

of Gaussian logarithms, tlie addition and subtraction logarithms

being separated as in Zech. Modified Gaussian logarithms are

given by J. H. T. Miiller, Vicrslellige Logarillimcn. (Gotha, 1844),

yvt., a four-place table of B and -log II— \ from A = to

at intervals of 0001, thence to -23 at intervals of -001, to 2 at

intorv.als of -01, and to 4 at intervals of -1
; and by Shortrcde,

Logariihniic Tables (vol. i., 1849), viz., a five-place tablo of B
and log (1-f z) from ^ = 5 to 3 at intervals of '1, from A = 3 to 2-7

at intervals of -01, to 1-3 at intervals of '001, to 3 at intervals

of '01, and to 5 at intervals of -1. Filipowski's Antilogariihms

(1849) contains Gaussian logarithms arranged in a new way. The
principal tablo gives log (x + 1) as tabular result for log x as

argument from 8 to 14 at iiitervals of -001 to 5 places. Weiden-
bocb, Taj'cl iim den Logarithmcn (Copenhagen, 1829), gives

log —-T for argument A from -382 to 2-002 at intervals of 001, to

3-6 at intervals of -01, and to 5-5 at intervals of -1, to 5 places.

Logistic and Pfoportionai Logarithms.— In most collections of
tables of logarithms a five-place table of logistic logarithms for

every second to 1° is given. Logistic tables give log 3600 - log x
at intervals of a second, x being expressed in degrees, minutes,
and seconds; Schuize (1778) and Vega (1797) have them to x = 3600"
and Callet and Huttou to x=5280". Proportional logarithms for

every second to 3° (i.e., log 10, 800 -log x) form part of nearly all

collections of tables relating to navigation, generally, to 4 places,

sometimes to 5. Bagay, Tables (1829), gives a five -place table,

but such are not often to be found iu collections of mathematical
tables. The same remark applies to tables of proportional loga-
rithms for every minute to 24", which give to 4 or 5 places the values
of log 1440 - log X. Tho object of a proportion.il or logistic table,

or a table of log a - log x, is to facilitate tho calculation of propor-
tions in which tho third term is a.

Intapolation Tables.—All tables of proportional parts may bo
regarded as interpolation tables. Breniiker, Tafel der Proportional-
theilc (Berlin, 1843), gives proportional parts to hundredths of all

numbers from 70 to 699. Schron, Logarithms, contains an inter-
polation tabic giving -the first hundred multiples of all numbers
from 40 to 410. Tables of the values of binomi.al theorem coef-
ficients, which are required when, second and liiglier orders of dilfer-

mces are used, are described belor/. AVoolhouse, On Interjmtation,
Snmmalion, and tlic Adjuslmint^of Numerical Tables (London,
1865), contains nine pages of interpolation tables. The book con-
sist-s of papers extracted from vols. xi. and xii. of the Assurance
Magazine.
Dual Logarithms.—This term is used by Mr Oliver Bynie in his

^uac Arithmetic, Youiig Dual Arithmetician, Tables of Dual
Logarithms, &c. (London, 1863-67). A dual number of tho ascend-
ing branch is a continued pi-6duct of powers of 1-1. 101, 1-001, &c:'

taken in order, tho powers only being expressed; thus 4 6,9.7,8

denotes (1-1)»(1-01)^(1-001)"(1-0001)', the numbers following tlio

i, being called dual digits. A dual number which has all but tho

last digit zeros is called a dual logarithm ; tho author uses dual

logarithms in which there are seven cijihers between the 4. and tho

logarithms. A dual number of tho descending branch is a con-

tinued product of powers of -9, -99, &c. : for instance, (-9)'(-99)= is

denoted by '3 '21-. Tho Tables, which "occupy 112 pages, give

dual numbers and logarithms, both of the ascending and descend-

ing branches, and the corresponding natural numbers. The author

claimed that his tables w ere superior to those of common logarithms."

Constants.—In nearly all tables of logarithms there is a page de-

voted to certain frequently used constants and their logarithms,

such as TT, -, r, \/t. a specially good coUect\pn is printed in
IT -, ^^^ . -

Templeton's Milhrright's and Engineer's PocJcci Companion (cor-

rected by S. llaynard, London, 1871), which gives 58 constants

involving t and their logarithms, generally to 30 places, and 13

others that may bo properly called mathematical." A good list of

constants involving x is given in Salomon (1827). • A paper by
Paucker in Grunerl's Archiv (vol. L p. 9) has a number of con-

stants involving ir given to a great many places, and Gauss's memoir

on the lemniscato function (/Kei-i-i;, vol. iii.) has c" , e' ,e,
&c., calculated to about 50 places. The quantity ir has been worked

out to 707 places (Shanks, Proc. Roy. Soc, voL xxi. p. 319) and
Euler's constant to 263 places (Adams, Proe. Roy. Soc, vol. xxvii.

p. 88). The value of the modulus M, calculated by Prof. Adams,

is given in Logaeithms, vol. xiv. p. 779. This value is correct

to 263 places ; but the calculation nas since been carried to 272

places (see Adams, Proc. Roy. Soc, vol. xlii. p. 22, 1887).

Tablesfor the Solution of the Irreducible Case in CubicEquations.— Irrednci-

Lambert, Supjylcmenta {179&), gives ± (ai-i-^) from a-= -001 to 1-155 ble cubie

at intervals of -001 to 7 places, and Barlow (1814) gives x'-x from equations

a; = l to 1-1549 at intervals of -0001 to 8 places.

Binomial Theorem Coefficients.—The values of Binomial

x{x-l) a-(z-lXg-2) x{x-l)... {x-5) theorem

1.2 ' 1.2.3 ' 1.2.. .6 ' "^P^®-

from a; = '01 to a; = 1 at intervals of -01 to 7 places, are serviceable for cieuts.

use in interpolation by second and higher orders of differences.

The table quoted above occurs in Schuize (1778), Barlow (1814),

Vega (1797 and succeeding editions), Hantschl (1827), and Kohler

(1848). Eouse, Doctrine of Chances (LondoUj 110 date), gives on a

folding sheet (a + b)" for n = l, 2, ...20. Lambert, Supplementa

(1798), has the coeflicients of tho first 16 terms in (l-ha;)i and

(1 -x)i, their accurate values being given as decimals. yega(1797)113 1
has a page of tables giving ^-j.

2 \ & ' '
' 2~^' ' "

"
^^'^ similar

quantities to 10 jilaces, with their logarithms to 7 places, and a

page of this kind occurs in other collections. Kohkr (1848) gives

the values-of 40 such quantities. xix-hl)
Figuraic Nmnbcrs.—Lambert, SuppUtnenla. trives x —^—— , . . . Figurate

x{x + \)...{x + U)
., 1 t„ o„ numbers— — Irom a: = l to 30.

Trigonometrical Quadratic Surds.—The surd values of tho sines Trigono-

of every third degree of the quadrant are given in some tables of metrical

logarithms; e.g., in Huttoii's (p. xxxix., ed. 1855), we find quadrati

sin 3° = i {y(5 + n/5) + \/¥--f Vl - \/(15 •*• W^) - V§ " Vi} ; aud snrds

tlie numerical values of the surds \/(5 + \Jf>), •<f{^), &c. , are given

to 10 places. These values were extended to 20 places by Peter

Gray, Messenger of 3Iatli., vol. vi. (1877), p. 105.

Circulating Decimals.— Goodwyu's tables have been described Circulat-

jibove, p. 8. Several others have been published giving the nnm- iug deci-

bers of digits in the periods of the reciprocals of primes : Burck- mals.

hardt. Tables dcs Diviscurs du Premier Million (Paris, 1814-17),

gave one for all primes up to 2,543 and for 22 primes exceeding

that limit. Desmarest, Thioric des Nombrcs (Paris, 1852), included

all primes up to 10,000. Keuschle, Malhemalische Abluindlung,

cnthaHcnd ncue zahlcnthcoTctischc Tabellen (1850), contains a simi-

lar table to 15,000. This Shanks extended to 60,000 ; tho portion

from 1 to 30,000 is printed in tho Proc Roy. Soc, vol. xxii. p. 200,

and tho remainder is preserved in tho archives of the society {Id.,

xxiii. p. 260 and xxiv. p. 392). Tho number of digits in tho

decimal period of - is tho same as tho exponent to v^hicji 10 bc-

P
longs for modulus p, so that, whenever the period has jo- 1 digits,

10 is a )>rimitive root of p. Tables of primes having a given number,

n, of digits in their periods, i.e., tables of the resolutions of 10" - 1

into factors and, as far as known, into prime factors, have been

given by Loof (in Grunerl's Archiv, vol. xvi. p. 54 ; reprinted in

Now. Annates, vol. xiv. p. 115) and by Shanks {Proc Roy. Soc.,

voh xxii. p. 381). The former extends to h = 60 and tho latter to

71 = 100, but there are gaps iu both. Keuschle '3 ti-aot also contain^'

i-jjsolutions.of lO"- l.v-^or further references on circulating dccir

mals, see Proe. Camb: Phil. Soc, vol. iii. p. 185 (1878).

Tythagorcan rnanjrJ^.—Right-angled triangles in whioh th»
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Bides and hypothennso are all rational integers are frenuently termed

Pythagorean triangles, as, for example, the triangles 3, 4, 5 and

6, 12, 13. Schulze, Sammlung (1778), contains a table of such

triangles subject to the condition tan iw>^ {w being one of the

acute angles). About 100 triangles are given, but some occur

twice. Large tables of right-angled rational triangles were given

by Bretschneider, in Grunert's Archiv, vol. i. p. 96 (1841), and by

Sang, Edinburgh Transactions, voL xxiiL p. 727 (18C4). In these

the triangles are arranged according to hypothcnuses and extend

to 1201, 1-200, 49, and 1105, 1073, 264 respectively. Whitworth,

in a paper read before the Lit. and Phil Society of Liverpool in

1875, carried his list as far as 2465, 2337, 784. See also Rath,

"Die rationalen Dreiccke," in Grunert's Archiv, vol. IvL p. 188

(1874). Sang's p.iper also contains a table of triangles having an

angle equal to 120 and their sides integers.

Powers of r.—Pauckcr, in GrunerCs Archiv, vol. L p. 10, gives

V ~ ' and vi to 1 40 places, and ir
" ^, x " i, t*. '"i to about 60 planes

;

and in Maynard's list of constauts(sce "Constants," ab(Tve) tt' is given

to 31 places. The first twelve powers of v and ir"* to 22 or more

places were printed by Glaisher, Froe. Land. Math. Soc, vol. viii. p.

140, and the first hundred multiples of ir and i--l to 12 places by

Kulik, Tafct der Quadral-und Kubik-Zahlcn (Leipsic, 1848).

Tlte Series l-" + 2-" + 3-»+ £c.—Let S„,s„,<r„ duBote respectively

the sums of the series l-"+2-'' + 3-"+ kc, 1-"- 2-' + 3-°-&c.,
]-« + 3-" + 5"''+ &c. Legendre {Train dca Fonctiorts Elliptijucs,

vol. ii. p. 432) has computed 5, to 16 places from n = l to 35, and

Glaisher {Proe. Land. Math. Soc, vol. iv. p. 48) has deduced s„ and

<7„ for the same arguments and to the same number of places. The
latter has also given S„, s„, <r„ for m = 2, 4, 6, ... 12 to 22 or mora

places {Proc. Lond. Math. Soe., vol. viii. p 140), and the values

of S„, where 2„= 2-" + 3-" + 6-»+ &c. (prime numbers only in-

tolved), for n-2, 4, 6, ... 36 to 16 places {Comple Rendu de fAssoc.
Franpiise for 1878, p 172).

Tables of e' and e~', or Hyperbolic Anlilorjarithms.—The largest

tables are the following. Gudermann, Theoric der potcnzial- oder

hjldisch-hyperbolischen JFunctionen (Berlin, 1833), which consists of

papers reprinted from vols. viii. and ix. of Crcllc's Journal, and
gives log,, sinh x, log,„ cosh a, and log,,, tanh a from z = 2 to 5 at

intervals of -001 to 9 places and from x=5 to 12 at intervals of -01

to 10 places. Since sinh x—hie'-e-') and cosh x^^e' + e''), the

values of €^ and e~' are deducible at once by addition and sub-

traction. Newman, in Camb. Phil. Trans., vol xiii. pp. 145-241,

gives values of f from x= to 15-349 at intervals of 001 to 12

places, from a; = 15-350 to 17-298 at intervals of -002, and from

z = 17-300 to 27-635 at intervals of -005, to 14 places. Glaisher,

in Camb. Phil. Trans., vol. xiii. pp. 243-272, gives four tables of e',

e-', logy, «^, log,„ «-", their ranges being from 1= -001 to -1 at in-

tervals of 001, from -01 to 2 at intervals of -01, from -1 to 10 at

intervals of -], /rom I to 500 at intervals of unity. Vega, Tabulae

(1797 and laieredd.], tias logj^e* to 7 places and c* to 7 figures

from X'= 01 to 10 at intervals of '01. Kohler'a Ilandbuch contains

a small table of e*. In Schulze's Sammhmg (1778) e* is given for

x= \, 2, 3, ...-24 to 28 or 29 figures and for x= 25, 30, and 60 to

32 or 33 figures ; this table is printed in Glaisher's paper (loe. eit.).

In Salomon's Tafeln (1827) the values of «", «'", «"«, e-^, . . .
e-'o^"",

where n, has the values 1, 2, ...9, are given to 12 places. Bret-

schneider, in Grunert's Arcldv, iii. p. 33, worked out c^ and <"• and
also sin x and cos a: for x= 1, 2, ... 10 to 20 places.

Factorials.—The values of log,„(n!), where n I denotes 1 .2.3. ..n,

from a = l to 1200 to 18 places, are given by Degen, Talularum
Enneas (Copenhagen, 1824), and reprinted, to 6 places, at the end
of De Morgan's article " Probabilities " in the Enrtjclopsedia Mclro-

politana. Shortrede, Tatars (1849, vol. i.), gives log (n!) to n =5 1000

to 6 places, and for the arguments ending in to 8 places. Degen
also gives the complements of the logarithms. The first 20 figures

of the values of n x nl and the values of log,, r are computed

by Glaisher as far as «=71 in tlie Phil. Trans, for 1870 (p. 370),

and the values of— to 28 significant figures as far as n=50 in

Camb. Phil. Trans., vol. xiii. p. 246.

Bemoullian Numbers.—The first fifteen Bemonllian mimbers
were given by Euler, Inst. Calc. Biff., part ii. ch. v. Sixteen more
were calculated by Rothe, and the first thirty -one were published

by Ohm in Crelle's Journal, vol. xx. p. 11. Prof. J. C. Adams
has calculated the next thirty-one, and a table of the first sixty-

two was published by him in the Brit. Assoc. Peport for 1877 and
in Crelle's Journal, vol. Ixxxv. p. 269. The first nine figures of

the values of the first 250 Bemoullian numbers, and their Brig,^an
logarithms to 10 places, have been printed by Glaisher, Camb. Phil.

Trans., vol. xii. p. 384.

Tables of log tan (\-'f+\<l>).—Gudermann, Thenrie der pottnsial-

Oder cyklisch-hyperbolischen Fundionen (Berlin, 1833), gives (in 100
pages) log tan(Jir-f-J0) for every centesimal minute of the quadrant
to 7 places. Another table contains the values of this function,

also at inteiTals of a minute, from 88° to 100° (centesimal) to 11

pl.iocs. 'Legondro, TrnlU iJei Fotid inw: Ellifi'ijiits (vol ii. p. 256),

gives the'saiiie function for evciy half degree (sexagesimal) o' the
quadraut to 12 jilaces.

I'he Gamma Function.—Legindre'fl great table appeared in vol.

ii. of his Excrciccs de Caleul Integral (1816), p. 85, auJ in vol. ii.

of his TraiU dcs Fonctions El/ij/liiiues {1S26), p. 489. Log,„ r{a;)

is given from x=l to 2 at interv^ds of 'Oul to 12 plnces, with differ-

ences to the third order. This table is reprinted in full in Sehle-

milch, Analytisehc Sludicn (1848), p. 183 ; an abridgment in which
the arguments differ by -01 occurs in De Morgau, Uiff. and Int.

Calc, p. 687. The l.ist figures of the values omitted are also sup-

plied, so that the full table can l»o reproduced. A«soven-plAee

abridgment (without differences) is published in Bertrand, Calcul

IiUegral (1870), p. 285, and a six-figure abridgment in Williamson,

liUcgral Calculus (\&i:i), p. 169. In vol i. of his ^J-crciCM (1811),

Legeudre had provioiirly published a acven-place table of log,, T{x),

without differences.

Tablrs connected with Elliptic Functions.—Legendre calculated

elaborate tables of the elliptic integrals in vol. ii. of TraiU des

Fonctions Elliptiqucs (1820). Denoting the modular angle by d,

the amplitude by 0, ami tlie incomidete integjal of the second kind
by £, (</)) tlio tables are— (1) log,„ £ and lng|„ A' from 9 = 0° to 90°

at intervals of 0°-l to 12 or 14 places, with dilleronces to the third

order
; (2) E^[<p) and I\ip), the modular angle being 45° fiom ^= 0°

to 90' at intervals of 0°*5 to 12 places, with differences to the fifth

order
; (3) E^ (45') and F (i^') from 9 = 0° to 90' at intervals of 1°,

with differences to the sixth order, also E and AT for the same argu-

ments, all to 12 plrces
; (4) A^,f^) anil F[4>) for every degree of

both the amjdituJe and the argument to 9 or 10 places. The first

three tables had been ]iub!islied previously in vol. iii of the Hcer-

ciccfi dc Ctilcnl Integral (1816).

Tables invuloing q.—Vcrhulst, TraiU dcs Fonctions Elliptiqucs

(Brussels, 1841), contains a table of log,, for argument 6

Tables

involv-

ing}.

at interv-ils of 0°-l to 12 or 14 places. Jacobi, in Crelle's Journal,

voL xxvi. p. 93, gives log,, q from S = 0° to 90° at intervals of 0°-l

to 5 places. Jloissol, Seisnmlung mnthcniatischer Tafeln, i (Iser-

lohn, 1860), consists of a table of log,, q at intervals of 1' from ^.= 0°

to 90° to 8 places. Glaisher, in Month. Not. Itoy. Asl. Soc, vol.

xxxrii. p. 372 (1877), gives log,, q to 10 places and y to 9 places for

every degree. In Bertrand, Calcul I/itigral (1870), a table of log,, j
from 0=0° to 90° at intervals of 5' to 5 places is accompanied by

/2IC 1
tables of log,, /— and log„log„ - and by abridgments of

Legcndre's tables of the elliptic integrals. Schlomilch, V'orUsTingen

der hohereu Analysis (Brunswick, 1879), p. 448, gives a small table

of log,, q for every degree to 5 places.

Legendrian Coefficients.—The values of /""(a:) for n = l, 2, 3, ... 7

from x= to 1 at, intervals of '01 are given by Glaisher, in Brit.

Assoc. Sep. for 1879, pp. 54-57. The functions tabulated are P'(r>= x,

/>=(x) = J(3x=-l), PKx) = ls(t>j^ - 3x), P'{x) = i{Z5x'-30x'+3),
P'{,x) = J

(63j-» - 70j:' -I- lox), P\x) = .^(231z« - 3152:' + 105z» - 5),

/''(x) = jij(4292:'-C93x' + 315a:'-35r). The functions occur in

connexion with the theory of interpolation, the attraction of

spheroids, and other physical theories.

Bessel's Functions.— Bessel's original table appeared at the end

of his memoir "Untersuchung des planetarischen Theils der

Strirungen, vvelche aus der Bewegnng der Sonne entstehen" (in

Abh. d. Perl. Akad., 1824 ; reprinted in vol i. of his Abhand-
lungen,^. 84). It gives /,(?) and /,(a;) from r = to 3 2 at intervals

of -01. More extensive tables were calculated by Hansen m " Ermit-

telung der absoluten Storungen in EUipsen von beliebiger Exoen-
tricitat und Neigung" (in Schriften der Stcrnicarte Seeberg, part i.,

Gotha, 1843). 'They include an extension of Bessel's original table

to a; = 20, besides smaller tables of JJx) for certain values of n as

far a3»i= 28, all to 7 places. Hansen's table was reproduced by
Schlomilch, in Zeilschr. fur Math., vol. ii. p. 158, and by Lommel,
Studien ubcr die Bcssel'schryi Functionrn (Leipsic, 1868), p. 127.

Hansen's notation is slightly different from Bessel's ; the change
amounts to halving each argument. Schlomilch gives the table

in Hansen's form ; Lommel expresses it in Bessel's.

Sine, Cosine, Exponential, and Logaritlim Integrals.—The func-

tions so named are the integrals / dx, / dx, / — dx,
/•' dx .-' 0. ? .J '^ ." -. J -" "L. I

liegen-

dnan c/>

efficiort^

Bessel'»

funft-

dx

log a;'

, which are denoted by the functional signs Si x, Ci x, Ei 2;

Ii z respectively. Soldner, Thiorie et Tables d^xine Nouvclle Fonction

Transcendante (Mnnich, 1809), gave the values of Ii a; from a: = te

1 at intervals of -1 to 7 places, and thence at various intervals to

1220 to 5 or more places. This table is reprinted iu De Morgan's

Diff'. and Int. Cnlc, p. 662. Bretschneider, in Oriinerl'f Arcliiv,

vol. iii. p. 33, calculated Ei (±«), Si a-, Ci a: for a;=l, 2, ...10 to 20
places, and subsequently (in Schlbmilch's Zeitschrift, vol. vi.) worked
out the values of the same functions from ar = to 1 at intervals of

•01 and from 1 to 7 '5 at intervals of -1 to 10 places. Two tracts

by L. Stenberu. TabuUe LorjnriUimi Inlcnralis (Malmo,. part i. 1861
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&h(t part ii. 1867), give the values of li 10' Irom ^= -15 to 3'5 at

intervals of -01 to 18 places. Glaisher, in Phil. Trims., 1870, p. 367,

gives Ei{±^), Six, Cix from ^ = to 1 at intervals of '01 to 18

places, from x= 1 to 5 at intervals of "1 and tlfence to 15 at intervals

of unity, and for a; = 20 to 11 places, besides seven-place tables of

Si a; and Cix and tables of tlieir maximum and minimum values.

See also Bellavitis, "Tavole Numeriche Logaritmo-Integrale" (a

r>AfeT ia Memoirs of the Vcnelian Institute, 1874). Bessel calculated

the values of li 1000, li 10,000, li 100,000, U 200,000, . . . li 600,000,

and li 1,000,000 (sea Alhandlungm, vol. ii. p. 339). In Glaisher,

Factor Table for tlu: Sixth Million (1883), § iiu, the values of 11 «

aje given from a;=0 to 9,000,000 at intervals of 50,000 to the

nearest integer.

Values o/y^e'^^dx aiid e^/'''e'''^dx.—These functions are em-

ployed in researches connected "with refraction*', theory of errors,

conduction of heat, &c. Let /"^c
" '"&; andy «"*"(iz be denoted

by ErfK and Erfc x respectively, standing for "error fuECtion" and
"error function complement," so that Erfx-fErfc a:=i'v/x {Phil.

Jfaj.jDec. 18/1; it nas since been found convenient to transpose

«s above the definitions of Erf and Erfc). The tables of the

functions, and of the functions multiplied by e' , are as follows.

Kramp, Analyse dcs Refractions (Strasburg, 1798), has Erfc x from
x=0 to 3 at intervals of '01 to 8 or more places, also logu (Erfc a:}

and logj„(c^'Erfc x) for the same values to 7 places. Bessel, Fiaida-

menla Astrojwmise (Kbnigsberg, 1818), has logj(,(ir^"Erfc x) from x—
to 1 at intervals of '01 to 7 places, likewise for argument logj,,!,

the arguments increasing from to 1 at intervals of '01. Legeiidre,

Train des Fonctions Elliptiques (1826), vol. ii. p. 520, contains

IXi.e""^). that is, 2 Erfc z from x=.0 to -5 at intervals of -01 to 10
2

places. Encke, Berliner Ast. Jdhrluch for 1834, prints —r- Erfa
2 "v"'

from a:=0 to 2 at intervals of '01 to 7 places and — - Erf (par) from-

)!=0 to 3'4 at intervals of '01 and thence to 5 at intervals of "l to

S places, p being 4769360. Glaisher, in Phil. Mag., December 1871,
has calculated Erfc x from x=3 to 4-5 at intervals of '01 to 11, 13,

or 14 places. Encke's tables and two of Kramp's were reprinted

in the Eneyclopeedia Melropolitana, art. " Probabilities.

"

Tables of Integrals, not Numerical.— Meyer Hirsch, Integral-

Vln (1810 ; Eng. trans., 18^), and Minding, Intcgraltafeln (Berlin,

1849), give values of indefinite integrals and formulae of reduction
;

both are useful and valuable works. De Haan, Nouixllts Tables
tlnUgrules D^finies (Leyden, 1867), is a quarto volume of 727 pages
containing evaluations of definite integrals, arranged in 485 tables.

The first edition appeared in vol. iv. of the Transactiojis of the
Amsterdam Academy of Sciences. This, though not 6o full and
accurate as the second edition, gives references to the original

memoirs in which the different integrals are considered.
Tables relating to (he Theory of Numbers.—These are of bo tech-

nical a character and so numerous that a full account cannot be
attempted here.. The reader is referred to Cayley's paper in the
£rU. Assoc. Rep. for 1875, where a full description with references

is given. Three tables may, however, be briefly noticed on account
of their importance and because they form separate volumes: (1)
Degen, Canon PeUianus (Copenhagen, 1817), relates to the inde-
terminate equation y'-ax^= I for values of a from 1 to 1000. It

in fact gives the expression for V ^s a continued fraction
; (2)

Jacobi, Canon Arithmeticus (Berlin, 1839), is a quarto work contain-
ing 240 pages of tables, where we find for each prime up to 1000
the numbers corresponding to given indices and the indices corre-

sponding to given numbers, a certain primitive root (10 is taken
whenever it is a primitive root) of the prime being selected as base

;

(3) Renschle, Tafeln eomplejxr Primzahlen, welch e aus fVurzcln der
Einheit gebildet sind (Berlin, 1875), includes an enormous mass of
results relating to the higher complex theories. A table of x(«)>
where x(n) denotes the sum of the complex numbers which have n
for their norm for primes up to 71= 13,000 (cf. Quart. Journ.,yo\. xx.

p. 152), has been published since the date of Cayley's report. Some
tables that belong to tbe theory of numbers have been described
above under "Factor Tables" (p. 7).
" BIMiojraijAy.—Full bibliographical and historical information relating to
tables la collected in Brit. Assoc. Ecp. for 1873, p. 6. The principal works are

:

—Heilbronner, nisloriaifartescosfLeipsio. 1742), the arithmetical portion being
it the end ; Scheibel, EinltUun^ or maihcmaiischen JUi^^erkenntniss (Breslau,
1771-84)] Kastncr, Gcxhichte der Mathemalik (Gottingen, 1706.1600), vol. iii.;

Murhard, Biblictluca Mathcmatica (Leipsic, 1797-1804), vol. ii.; Rogg, JiihHolhrai
Maihematica (TubingeD, 1830), and continuation from 1830 to 1854 by Sohnke
(Leipsic and London, 1854); Lalande, Bibliographie Astrojwmiipie (Paris, 1803),
a separate* index on p. 900. A great deal of accurate information upon early
tables is given by lielambre, HUtoire de I'Aslronomie Moderne (Paris, 1821),
vol. i. ; and Nos. xix. and xx. of Button's Mathematical Tracts (1812). For a
complete list of logarithmic tables of ail kinds from 1614 to 18C2, see De Haan,
." Itta over Logarithinentafel3,"in VeTshifjtn en ilcdcdcelingen der Konintj. Aiad.
ttin Ifelenscfi^ippen (Amsterdam, 1S62), pt. xiv. De Morgan's article "Tables,"
wliicU appeared first in tlie Penny Cyclopxdia, and afterwards with additions
Ui the Knglish Cydopccdia, gi /es not only a good deal of bibliograpliical infoi-ma-
tlon but also an account of tables relating to li'« assurance and annuities,
utrODoiuical tables, commei^ial tables, &c. fJ. W. L. G.)

TABOO (alio written Tabtt and Tapu) is the name
given to a system of religious proliibition.s nliich attained
its fullest development in Polynesia (from Hawaii to New
Zealand ; see vol. six. p. 426), but of which under differeci
names traces may be discovered in most parts of the world.

The word "taboo" is common to tho different dialects

of Polynesia, and is perhaps derived from ta, "to mark,"
and pn, an adverb of intensity. The compound word
"taboo" (tapu) would thus originally mean "marked
thoroughly." Its ordinary sense is "sacred." It docs not,

however, imply any moral quality, but only "a connexion
with the gods or a separation from ordinary puq)o?es and
exclusive appropriatiou to persons or things considered
sacred ; sometimes it means devoted as by a vow." Chiefs
who trace their lineage to the gods are called arii tabu,
" chiefs sacred," and a temple is called a it^ahi tahu, " place

sacred." The converse of taboo is iioa (in Tonga gno/ooa),

which means "general" or "common." Thus the rule

which forbade women to eat with men, as well as, except

on special occasions, to eat any fruits or animals ofiFered in

sacrifice to the gods, was called <ti tahu, "eating sacred";
while the present relaxation of the rule is called ai noa,

eating generally, or having food in common. Although it

was employed for civil as well as religious purposes, the

taboo was essentially a religious observance. In Hawaii
it co'oJd be imposed only by prie?ts ; but elsewhere in

Polynesia kings and chiefs, and even to a certain extent

ordinary individuals, exercised the same power. The
strictness with which the taboo was observed depended
largely on the influence of the perfon who imposed it

:

if he was a great chief it would not be broken ; but a

powerful man often set at nought the taboo of an inferior.

A taboo might bo general or particular, permanent or Genera

temporary. A general taboo applied, e.g., to a whole class ^'"^ 1""

of aniraais ; a paiticular taboo s\a.'i confined to one or more '"i"
"

individuals of the class. Idols, temple.", the persons and
names of kings and of members of the royal family, the

persons of chiefs and priests, and the property (canoes.

Louses, clothes, <tc.) of all these classes of persons were
always taboo or sacred. By a somewhat arbitrary exten-

sion of this principle a chief could render taboo to {i.e., in

favour of) himself anything which took his fancy by merely

calling it by the name of a part of his person.. Thus, if he

said "That axe is my backbone," or "is my head," the

axe was his ; if he roared out " That canoe ! my skull shall

be the baler to bale it out," the canoe was his likewise.

The names of chiefs and still more of kings were taboo,

and could not be uttered. If the name of a king of Tahiti

was a common word or even resembled a common word,

that word dropped out of use and a new name was sub-

stituted for it. Thus in course of time most of the common
words in the language underwent considerable modifications

or were entirely changed.

Certain foods were permanently taboo to {i.e., in favour

of or for the use of) gods and men, but were forbidden to

women. Thus in Hawaii the flesh of hogs, fowls, turtle,

and several kinds of fish, cocoa-nuts, and nearly everything

offered in sacrifice were reserved for gods and men, and

could not, except in special cases, be consumed by women.

In the Marquesas Islands human flesh was tabooed from

women. Sometimes certain fruits, animals, and fish were

taboo for months together from both men and women. In

the Marquesas houses were tabooetf against -water : nothing

was washed in them ; no drop of water might be spilled

in them. If an island or a district was tabooed, no canoo

or person might approach it while the taboo lasted ; if a

path was tabooed, no one might Valk on it. Seasons

generally kept taboo were the approach of a great religious

ceremony, the time of preparation for war, and the sickness

of chiefk. The time during which they lasted varied from



16 TABOO
veftre to months or daya.- In Hawaii there was a tradition

.,1 oue tliat lasted thirty years, diiring which men might not

trim thoir bearrls, iic. A common period was forty days.

A taboo was either common or strict. During a common

taboo the men were only required to abstain from their

ordinary occupations and to attend morning and evening

prayers. But during a strict tabco every fire and light on

the island or in the district was extinguished ; no canoe

was launched', no person bathed; no one, except those

who had to attend at the temple, was allowed to be seen

out of doors ; no dog might bark, no pig grunt, no cock

crow. Hence at these seasons they tied up the mouths of

(logs and pigs, and put fowls under a calabash or bandaged

their eyes. The taboo was imposed either by proclamation

or by fixing certain marks (a pole with a bunch of bamboo

leaves, a white cloth, &c.) on the places or things tabooed.

The peualty for the violation of a taboo was either religious or

civil. The religious penalty inflicted by the offended aluas or

spirits generally took the form of a disease : the offender swelled

up aud died, the uotion being that the atiia or his emissary (often

an infant spirit) had entered into him and devoured his vitals.

Cases aro on record in which persons who had unwittingly broken

a taboo actually died of terror on discovering their fatal error.

Chiefs and priests, however, could in the case of involuntary trans-

gressions perform certain mystical ceremonies which prevented this

penalty from taking efTect. The civil penalty for breaking a taboo

varied in severity. In Hawaii there were police officers appointed by

the king to see that the tiboo was observed, and every breach of it

was punished with death, unless the olTender had powerful friends iu

the persons of priests or chiefs. Elsewhere the punishment was

milder; in Fiji (which, however, is Melanesian) death was rarely

inflicted, but the delinquent was robbed and his gardens despoiled.

In New Zealand thU judicial robbery was reduced to a system. No
sooner was it known that a man had broken a taboo than all his

friends and acquaintances swarmed down on him aud carried off

whatever they could lay hands on. Under this system (known as

mnni) property circulated with great rapidity. If, e.g., a child

fell into the fire, the father was robbed of nearly all he possessed.'

Hiiugs Besides the permanent and the artificially created taboos there

naturally were others which arose sjontaneously as a result of circumstanees.

Uboo.
* Thus all persons dangerously ill were taboo and were removed from

their houses to sheds in the bush ; if they remained in the house

nnd died there the house was tabooed and deserted. Jlothers after

childbirth were taboo, and so were their now-born children. Women
before marriage were noa, and could have as many lovers as they

cliose ; but after marriage they were strictly tabooed to their

husbands and from every one else. One of the strictest taboos

was incurred by all persons who handled the body or bones of a

dead person or assisted at his funeral. In Tonga a common person

who touched a dead chief was tabooed for ten lunar months ; a

chief who touched a dead chief was tabooed for from three to five

months nccordiu^ to the rank of the deceased. Burial grounds

were tabco ; and in New Zealand a canoe which had carried a corpse

was never afterwards uped. but was drawn on shore and painted red.

Kp<( was the taboo colour in New Zealand ; in Hawaii, Tahiti,

Tonga, and Samoa it was white. In the Marquesas a man who had

slain an enemy was taboo for ten days : ho might have no inter-

course with his wife and might not meddle with fire ; he had to get

some one else to cook for him. A woman engaged iu the prepara-

tion of cocoa-nut oil was taboo for five days or more, during which

she might have no intercourse with men. A tabooed person might

not eat his food with his hands, but was fed by another person ; if he

could get noone to feed him, he had to go down on his knees and pick

np his food with his mouth, holding his hands behind him. A cnief

who was permanently taboo never ate in his own house but always

in the open air, being fed by one of his wives, or taking his food

with the help of a fern stalk so as not to touch his head with his

hands ; food left by him was kept for him in a sacred place ; any
other person eating of it was supposed to die immediately. A man
of any standing could not carry provisions on his back ; if he did

so they became taboo and were useless to any one but himself. For

the taboo was communicated as it were by infection to whatever a

tabooed person or thing touched. This rule applied in its fullest force

to the king and queen of Tahiti. The ground they trod on became
sacred ; if they entered a house, it became taboo to them and had
to be abandoned to them.by its owner. Hence special houses were

1 The origin of this custom may perhaps be discerned in a custom

of the Dieri tribe. South Australia. Among them, if a child meets

with an accident, all its relations immediately get their heads broken

with sticks or boomerangs till the blood flows down their faces, this

•nrpical operation being supposed to ease the child's pain {^Native

Tribes (if S. Australia, p. 280).

set apart for them on their travels, and, except in their hereditary

districts, they were always canied on men's shoulders to prevent

them touching the ground. Elsewhere, as in New Zealand, this

rule was not carried out so strictly. But even 3u New Zealand tho

spots on which great chiefs rested during a jorjiney became taboo

and were surrounded with a fence of basket-work. Tho head and

hair, especially of a chief, were particularly taboo or sacred ; to

touch a man's head was a gross insult. If a chief touched his own
head with his fingers he had immediately to apply them to his nose

and snuff up the sanctity which they had abstracted from his head.

The cutting of a chief's hair was a solemn ceremony ; the severed

locks were collected and buried in a sacred pl&:e or hung up on a

tree. If a drop of a chiefs blood fell upon anything, that thing

became taboo to him, i.e., was his property. If he breathed on_a

fire, it became sacrecl and could nut be used for cooking. In his

house no fire could under any circumstances be U3i!<l lor cooking
;

no woman could enter his house before a certain service had been

gone through. Whatever a new-born child touched became taboo

to (i.e., in favour of) the child. The law which separated tabooed

persons and things frons contact with food was espe<ially strict.

Hence a tabooed or sacred person ought not to leave his comb or

blanket or anything which had touched his head or back (for the

back was also particularly taboo) in a place where food had been

cooked ; aud in drinking he was careful not to touch the vessel

with his hands or lips (otherwise the vessel became taboo and could

not be used by any one else), but to have the liquid shot down his

throat fe<im a distance by a second person.

There werw various ceremonies by which a taboo could be removed. Remorii

In Tonga a person who had become taboo by toudiin" a chief orof taboc-

anything belonging to him could not feed himself till he had got

rid of the taboo by touching the soles of a superior chiefs feet with

his hands and then rinsing his hands in water, or (if water was

scarce) rubbing them with the juice of the plantain or bannna. But,

if a man found that he had already (unknowingly) eaten with

tabooed hands, he sat down before a chief, took up the foot of the

latter, and pressed it against his stomach to counteract the effect

of the food inside. In New Zealand a taboo could be taken off by

a child or grandchild. The tabooed person touched the child and

took driuk or food from its hands ; the man was theu free, but the

cnild was tabooed for the rest of the day. A Maori chief who be-

came taboo by touching the sacred head of his child was disinfected,

so to speak, as follows. On the following day (the ceremony could

not be performed sooner) he rubbed his hands over with potato or

fern root which had been cooked over a sacred fire ; this food was

then carried to tho head of the family iu the female line, who ate

it, whereupon the hands became voa. The taboo was removed

from a new-bom child in a somewhat similar manner. The father

took the child in his arms and touched its head, back, &c., with

some fern root which had been roasted over a sacred fire ; next

morning a similar ceremony was performed. on the child by its

eldest relative in the female line ; the child was then'iiort, i.e., freo

from taboo. Another mode of removing the taboo was to pass a

consecrated piece of wood over the right shoulder, round the loins,

and back again over the left shoulder, after which the stick was

broken in two and either buried, or burned, or cast into the sea.

Besides the taboos already described there were others which private

any one could impose. In New Zealand, if a man wished to pro-tabo<»

serve his house, crop, garden, or anything else, he made it taboo

;

similarly he could appropriate a forest trco or a piece of drift timber,

kc, by tying a mark to it or giving it a chop with his axe. Id

Samoa for a similar purpose a man would set up a representation

of, e.g., a sea pike or a shark, believing that any one who meddled

with property thus protected would bo killed by a sea pike or shark

the next rime he bathed. Somewhat similar to this was what may bo

called the village taboo. In the autumn the tumera (sweet potato)

fields belonging to the village were taboo till the crop was gathered,

so that no stranger could approach them : and all persons engaged

iu getting in the crop were taboo, and could thereixjre for the time

engage iu no other occuparion. Similar taboos were laid on woods,

during the hunting soason and on rivers during the fishing season.

On hsoking over the various taboos mentioned above

we are tempted to divide them into two general classes,

—

taboos of privilege and taboos of disability. Thus the

taboo of chiefs, priests, and temples might be described as

a priyilege, while the taboo imposed on the sick and on

persons who had come in contact with the dead might be

regarded as a disability ; and we might say acccordingly

that the former rendered persons and things sacred or holy,

while the latter rendered them unclean or accursed. But

that no such distinction ought to be drawn is clear from

the fact that the rules to be observed in the one case and

in the other were identical. On the other hand, it is, true

that the opposition of sacred and accursed, clean and
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andean, whicli plays bo important a part m the later

history of religion, did in fact arise by differentiation from
the single root idea of taboo, which includes and reconciles
them both and by reference to which alone their history
and mutual relation are intelligible.

The original character of the taboo must be looked for
not in its civil but in its religious element. It was not the
creation of a legislator but the gradual outgrowth of
animistic beliefs, to which the ambition and avarice of
chiefs and priests afterwards gave an artificial extension.
But in serving the cause of avarice and ambition it subserved
the progress of civilization, by fostering conceptions of the
rights of property and the sanctity of the marriage tie.

—

conceptions which in time grew strong enough to stand by
themselves and to fling away the crutch of superstition
which in earlier days had been their sole support. For we
shall scarcely err in believing that even in advanced societies
the moral sentiments, in so far as they are merely sentiments
and are not based on an induction from experience, derive
much of their force from an original system of taboo.
Thus on the taboo were grafte-^ the golden fruits of law
and morality, while the parent st^m dwindled slowly into
the sour crabs and empty husks of popular superstition on
which the swine of modern society are still content to feed.

Diffasiou It remains to indicate briefly some facts which point to a
'f wide diffusion under various names of customs similar to

oQfltom".
*^® taboo. As might have been expected, the taboo is

found, though in a less marked form, among the Micro-
nesians, Malays, and Dyaks, all of whom are ethnologically
connected with the Polynesians. In Micronesia both the
name and the institution occur : the inhabitants of certain
islands are forbidden to eat certain animals-and the fruits
of certain trees; temples and great chiefs are tabooed
from the people ; any one who fishes must previously for
twenty-four hours abstain from women;' in conversing with
women men are not allowed to use certain words, &c.
Again, the Malays have the custom, though apparently not
the name. In Timor and the neighbouring islands the
word for taboo is pamali (or pomali)

; and during the
long festival which celebrates a successful head-hunt the
man who has secured the most heads is pamali ; he must
not sleep with his wife nor eat from his own hand, but is

fed by women. Pamali is a Javanese word, and had
originally in Java and Sumatra the same meaning that it
now bears in Timor. In Celebes a mother after child-
birth was pamali. Amongst the Dyaks of Borneo the
pamali (called by the Land Dyaks porikh) is regularly
practised at the planting of rice, harvest home, when the
cry of the gazelle is heard behind, in times of sickness,
after a death, &c. At the harvest home it is observed by
the whole tribe, no one being allowed to enter or leave the
village. The house where a death has taken place is

pamali for twelve days, during which no one may enter
it and nothing may be taken out of it. A tabooed Dyak
may not bathe, meddle with fire, follow his ordinary occu-
pation, or leave his house. Certain families.are forbidden
to eat the flesh of particular animals, as cattle, goats, and
snakes. The taboo is often indicated by a bundle of
spears or a rattan. The Motu of New Guinea also have
the taboo

: a man is tabooed after handling a corpse. He
then keeps apart from his wife; his food is cooked for
him by his sister; and he may not touch it with his hands.
After three days he bathes and is free.^ But the Motu
appear to be Malayo-Polynesians, not Melanesians proper.
However, in Melanesia also we find the taboo. It flour-

' For other examples of taboos (especially iojunctions to continence)
among various jieopMs ia coaneiion with Gshing, hunting, and trading,

fs^ o^i^'"','^,'?'"''
P- ^^^

•
Aymonier. A'"'" ^^r les Laos, pp. 21 sq.,

on? L ', ;,' ^- ^°*<'"' ^^andmngs in a Wild Country, p.

?Q in/
?•" V ^-''"^l-ional Expedition to Point Barrow, Alaska, p.

39, Waahmgton, 1885. « Joum. Anthroi>. InA.. viii. p. 370.
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ished in Fiji. It is observed in New Caledonia in cases
of death, to preserve a crop, &c. According to the Uev.
R. H. Codrington, there is this distinction between the Mel-
anesi.1" and the Polynesian taboo, that for the former there
is no supernatural sanction : the man who breaks a taboo
simply pays compensation to the person on whoso tabooed
property he has transgressed. But Mr R. Parkinson states
that in New Britain (now New Pomerania) a person who
violates a taboo-mark set on a plantation, tree, &c., ia
supposed to be 'attacked by sickness and misfortune."
To go through the similar customs observed by savages all
over the world would be endless ; we may, however, note
that a regular system of taboo is said to exist among some
of the wild tribes of the Naga Hills in India,^ and that the
rules not to touch food with the hands or the head with
the hands are observed by tabooed women among one of
the Fraser Lake tribes in North America.* In fact some
of the most characteristic features of taboo—the prohibi-
tion to eat certain foods aud the disabilities entailed by
childbirth and by contact with the dead, together with a
variety of ceremonies for removing these disabilities
have been found more or less amongst all primitive races.
It is more interesting to mark the traces of such customs
among civilized peoples, e.ff., Jews, Greeks, and Romans.

_
Amongst the Jews—(1) the. vow of the Nazarite (Num

vi. 1-21) presents the closest resemblance to the Polynesian
taboo. The meaning of the word Nazarite is " one separated
or consecrated," and this, as \i& saw (p. 10), is precisely
the meaning of taboo. It is the head of the Nazarite that
is especially consecrated (v. 7, " his separation unto God ia

upon his head"; v. 9, "defile the head of his separation";
V. 11, " shall hallow his head "), and so it was in the taboo.
The Nazarite might not partake of certain meats and drinks,
nor shave his head, nor touch a dead body,—all rules of
taboo. If a person died suddenly beside him, this was
said to "defile the head of his separation," and the same
effect, expressed in the same language, would apply to a
tabooed Polynesian in similar circumstances. Again, the
mode of terminating the vow of the Nazarite corresponds
with the mode of breaking a taboo. He shaved his head
at the door of the sanctuary and the priest placed food in
his hands, either of which acts would have been a flagrant
violation of a Polynesian taboo. (2) Some of the rules for
the observance of the Sabbath are identical with rules of
strict taboo ; such are the prohibitions to do any work, to
kindle a fire in the house, to cook food, and to go out of
doors (Exod. xxxv. 2, 3; xvi. 23, 29). The Essenes strictly

observed the rules to cook no food and light no fire on the
Sabbath (Josephus, Bell. Jud., ii. 8, 9). (3) Any one who
touched a dead body was " unclean " for seven days ; what
he touched became unclean, and could communicate its

uncleanness to any other person who touched it. At the
end of seven days the unclean person washed his clothes,
bathed himself, and was clean (Num. xix. 11, 14, 19, 22).
In Polynesia, as we have seen, any one who touched a
Head body was taboo ; what he touched became taboo, and
':ould communicate the infection to any one who touched
it ; and one of the ceremonies for getting rid of the taboo
was washing. (4) A Jewish mothev after childbirth was
unclean (Lev. xii.); a Polynesian mother was taboo. (5)
A great many animals were unclean, and could infect with
their uncleanness whatever they touched; earthen vessels
touched by certain of them were broken. Certain animals
were taboo in Polynesia, and utensils which had contracted
a taint of taboo were in some cases broken.

Amongst the Greeks a survival, or at least a reminiscence,
of a system of taboo is perhaps to be found in certain
applications of the epithets " sacred " and " dkine "

in.

^ Joum. AntJirop.

of Bengal, p. 43.

Inst., xL p. 71 ; Dalton, Descriptive Ethnologf
* Jovm. Anthrop. Inst., vil p. 206.

varm
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Homer. Thus a king or a chief is sacred {Uprj U T>;Xe-

^. ix<"°. 0'/., ii. 409, xviii. 405, (fee. ;
h/jov /livo'; 'A\k<.v6oio,

0(1., vii. 107, viii. 2, &c.) or divine (Sios 'OSucro-cus, &c.

;

'OSuo-o-jjos ^cioio, //., ii. 335, &c. ; ^«4«)i' /3a<riA/)wi/, OfZ., iv.

691); Ms chariot is sacred (//., xvii. 464), aod his house is

divine lOd., iv. 43). An army is sacred {Od., xxiv. 81),

and so are sentinels on duty (//., x. 56 ; xxiv. 681). This

resembles the war-taboo of the Polynesians ; on a warlike

expedition all Maori warriors are talsoo, and the permanent

personal taboo of the chiefs is increased twofold : they are

"tabooed an inch thick."" The Jews also seem to have

had a war-taboo, for when out on the war-path they ab-

•stained from women (1 Sam. xxi. 4, 5),—a rule strictly

observed by Maori warriors on a dangerous expedition.

The Dards, who with the kindred Siah Posh Kafirs on the

southern slopes of the Hindu Kush—tribes which probably

of all Aryan peoples retain a social state most nearly ap-

proximating to that of theprmiitive Aryans—abstain from

sexual intercourse durmg the whole of the fighting season,

from ilay to September; and "Victory to the chastest"

is said to be a maxim of all the fighting tribes from the

Hindu Kush to Albania. i The same rule of continence in

war is observed by some Indian tribes of North America.-

In Homer a lish is sacred {II., xvL 407), and Plato points

out that during a campaign the Homeric warriors never

ate fish {Rep., 404 B). Even in time o^ peace the men of

Homer's day only ate fish when reduced to the verge of

starvation {Od., iv. 363 sq. ; xii. 3.^2 sq.). The Siah

Posh Kafirs refuse to eat fish, although their rivers

abound in it.^ The Hindus of Vedio times appear not

to have eaten fish.* It ia probable, therefore, that

among the early Ar3'ans, as among primitive peoples in

various parts of the world, the eating of fish was tabooed.

Again, the threshing -floor, the winnowing- fan, and meal
are all sacred {II., v. 499 ; H. Merc, 21, 63 ; //., xi. 631)
Similarly in New Zealand a taboo was commonly laid on
places where farming operations were going on; and among
the Basutos, before the corn on the threshing-floor can be
touched, a religious ceremony has to be performed, and
all " defiled " persons are carefully kept from seeing it.*

Although the Homeric folk ate swine, the epithet " divine
"

commonly applied to a swineherd in Homer may point to

a time when pigs were sacred or tabooed. In Crete pigs

were certainly sacred and not eaten (Athenseus, 376a),

and apparently at Pessinus also (Pausanias, vii. 17, 10).

Amongst the Jews andSyrians, of course, pigs were tabooed

;

and it was a moot question with the Greeks whether the

Jen-s abhorred or worshipped pigs (Plu-t., QucEst. Com'., iv.

5). The pigs kept in the great temple at Hierapolis were
neither sacrificed nor eaten ; some people thought that they
were sacred, others that they were unclean, ivayia? (Lucian,

Be Dea Syria, 54). Here we have an exact taboo, the
ideas of sacreduess and uncleanness being indistinguish-

able. Similarly by the Ojibways the dog is regarded as

"unclean and yet as in some respects holy."^ The diver-

gence of the two conceptions is illustrated by the historj

of the cow among difi'erent branches of the Aryan race ;

the Hindus regard this animal as sacred ; the Shin caste

among the Dards hold it in abhorrence.' The general
'word for taboo in Greek is ayos, which occurs in the sense
both of " sacredness " and of "pollution"; and the same
is true of the adjective aytos and of the rare adjective

• Reclus, A'oiiD. Giog. Univ., viii. p. 126.
' Schookr.aft, Indian Tribes, iv. p. 63 ; Adair, Hist, of Amei-ican

Indians, p. 163. Cp. Morse, Xeport on Indian Affairs, p. 130 sq.,

aod Baucroft, Xalive Races of the Pacific States, i. p. 189.
' Elphinstone, Kingdom, of Caubul, ii. 379, ed. 1839 ; Joum. Ethnol.

Soc., i. p. 192. •" Zimmer, Altindisches LAm, p. 271.
• C.isalis, The Bas>dos, p. 251 sq.

• Kohl, Kitchi-Qami, p. 38, Eng. trans.
' F. Drfew, The Jummoo and Kashmir Territories, p. 428 ; Biddulph,

Tribes of the Hindoo Koosh, p. 61.

avay-qs, "tabooed" (Bekker's j4«cc(fo<a Graica, 212, 32;
Harpocration, s.v. avaytU). Usually, however, the Greeks

discriminated the two senses, ayvoi being devoted to the

sense of "sacred" and ivay-ffi to that of "unclean" or
" accursed." " To taboo " is ayl^av ; "to observe a taboo"

is ayviiciv ; and the state or season of taboo is ayvda
or dyioreia. The rules of the Greek ayvda correspond

closely to those of the Polynesian taboo, consisting in

" purifications, washings, and sprinklings, and in abstain-

ing from mourning for the dead, child-bed, and ail pollu-

tions, and in refraining from certain foods," ifec.^

Amongst the Romans, who preserved more traces ofi

primitive barbarism than the Greeks, the flamen dialis

was hedged in by a perfect network of taboos. He wa^
not allowed to ride or even touch a horse, nor to look at

an army under arms, nor to wear a ring which was not

broken, nor to have a knot on any part of his garments

;

no fire, except a sacred fire, could be taken out of his house;

he might not touch or even name a goat, a dog, raw meat,

beans, and i\'y ; he might not walk under a vine ; the feet

of his bed had to be daubed with mud ; his hair could be

cut only by a freeman, and his hair and nails when cut

had to bo buried under a lucky tree ; he might not touch

a corpse, &c. His wife, the flaminica, was also subject

to taboos :' at certain festivals she might not coinb her hair;

if she heard thunder, she was taboo {feruUa) till she had
offered an expiatory sacrifice. The similarity of some of

these rules to the Polynesian taboo is obvious. The Roman
ferias were periods of taboo ; no work might bo done during

them except works of necessity : e.g., an ox might be pulled

out of a pit or a tottering roof supported. Any person

who mentioned Salus, Semonia, Se"ia, Segetia, or Tutilina

was tabooed {ferias ohseroabat).^ The Latin sacei- is exactly

"taboo"; for it means either "sacred " or "accursed."

Literature.—On the Polynesian taboo, see Cook, Voyages, vol. v.

p. 427 sq., vol. vii. p. 1-lC sq. (ed. 1809) ; G. F. Angas, Savage Scales

in Australia and New Zealand, passim ; W. Yate, New Zealand, p.

8i sq. ; Ellis, Polynesian Hcsearchcs, 2d ed., vol. iv. p. 385 sq.;

Langsdorff, jleisc lo/i die Welt, i. p. 114 sq. ; Mariner, Tonga
Islands, i. p. 141 note, ii. pp. 82, 220 sq. ; Turner, Nineteen Years in

Polynesia, p. 294 sq. ; Id., Samoa, p. 185 sq. ; Kleram, Cultur-

gcschicUe, iv. p. 372 sq. ; AVaitz-Gerland, Anlhropologie der Naiur-
Volkcr, vi. pp. 343-363 ; Sliortland, Traditions and Superstitions

of the New Zcalandcrs, p. 101 sq. ; Id., Maori Ilcllgion and Mythology,

p. 25 sq.; Old New Zealand, by a Pakeha JIaori, chapters vii. -xii.

;

Polack, Manners and Customs of the Nciu Zealanders, i. p. 275 sq. ;

DielTcnbach, Travels in New Zealand, ii. p. 100 sq. ; R. Taylor, New
Zealand, p. 163 sq. On tlie taboo in Micronesia, see Waitz-Gerland,

op. eit., V. pt. ii. p. 147 sy. ; among the Dyaks and Malays, see Id.,

vi. p. 354 sq. ; Low, Sarawak, p]). 260-262 ; Bock, Ecad-Huntcrs of
Borneo, pp. 214-230 ; Spencer St John, Life in the Forests of ths

Far East, i. p. 184 sq. ; A. K. Wallace, The Malay Archipelago, p.

196 ; in Melanesi.i, Williams, Fiji and the Fijians, i. p. 234 sq.

(ed. 1860); J. E. Erskine,. TAc JVcstem Pacific, p. 254; Viucendon-
Dumouliu and Desgraz, lies Marquises, p. 259 s^'. ; Joum. Anthrop.
Inst., X. pp. 279, 290 ; Ch. Lemire, NouveVe CuUdonie, Paris,

1834, p. 117 : R. Parkinson, Im JSismarck-Archipel, Leipsic, 1887,

p. 144. (J. G. FR.) '

TABRtZ, TAVEig, or Tavriz, a town of Persia, capital of

the province of AdarbaijAn (A^erbijan, ancient Atropatene),

is situated in 38° 4' N. lat. and 46° 18' E. long., more than

4000 feet above the sea, at the eastern end of a wide
valley, through which runs a river whose waters irrigate

the gardens that encircle the town. In 1812 the walls

had a circumference of 3J miles. Overlooking the valley

on the notth-east and east ax' hold bare rocks, while to

the south rises the more regular peak of Sahand. The
town possesses fsw buildings of note, and of the extensive

ruins but few merit attention. Mounsey in 1866 men-
tioned the blue mosque ; the ark or citadel, containing the

palace of the heir-apparent,—a large frowning building near

the centre of the town; the Great Maidan, an open square;—

—

^
° Diogenes Laertius, viiu 1, 33 : cp. ?lut., C^uKst. Conv., v. 10.

' Uaorobiu^ Sat., i. 16, 8 '

I
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and the bazaars. The mosque, which he ascribes to ShAh
Abbas, is that of the Turcoman Jahan Sh4h (1410-1468).

Abbas Mirza converted the citadel into an arsenal. Among
the ruins of old Tauris the sepulchre of the Mogul sultan,

Ghazan KhAn, is no longer to be distinguished, except as

part of a huge tumulus. It is situated about 2 miles

south-west from the modern town, but far within the

original boundaries. The "'spacious arches of stone and
other vestiges of departed majesty " with which Porter

found it surrounded in 1818 were possibly remains of

the college {madraso^ and monastery {zdwiya) where Ibn

Batuta found shelter during his visit to the locality. In

epite of the cholera visitation of 1822 and other occasional

ravages of sickness, and the severe cold of winter, the

climate of Tabriz is proverbially healthy. Its orchards

and fruit gardens have a high reputation, and its running

streams make amends for ill-paved and narrow streets

and sorely defective municipal arrangements. General

Schindler estimated the population in 18S6 at about

170,000,—a number agreeing with the latest local census.

The same authority states that the city contains 8 tombs

ol im4mzidehs, 318 mosques, 100 public baths, 166 cara-

vanserais, 3922 shops, 28 guard-houses, and 5 Christian

(Armenian) churches ; but this account must comprise in

«ome of its items more buildings than are actually in use.

There are said to be nearly 3000 Armenians in the place.

Tabriz is a city of extensive commerce, a great emporium for the

trade of Persia on the west, and the special mart between Tinkey,

Russia, and Persia. It possesses an international telegraph station,

and the line passes hence to Tiflis and Europe on one side and to

Teheran on the other. Subsidiary lines have been constructed to

Dear Astara on tho Caspian fl36 miles long) and to Saujbulak en
the Km-dish frontier (125 miles long). Eastwick in 1860 estimated

the value of the exports to Turkey at about £600,000 and to Russia

at about £400,000, exclusive of smuggling. Tlie chief imports

were British, and some Swiss—coloured cotton goods, grey calicoes,

iind broadcloth,—\vith miscellaneous goods from Germany. In
1881 there was a marked improvement in the trade of Tabriz,

mainly in increased imports from Constantinople. In 18S5 the
imports amounted to £721,730 and the exports to £306,687. The
principal items of the former were cottons from England), woollen
cloth (from Austria and Germany), sugar (from France), and tea

(from Holland) ; of the latter dried fi-uits (to Russia) and silk (to

France, Austria, and Switzerland). There are lead mines near
Tabriz, and cobalt and copper are obtainable from the Sahand.
There is pcrha|i3 no city in Persia on whicli so much has been

recorded by native and foreign writers as Tabriz. Among the

former Ibn Batuta, the Arab, and Hamd Ullah, the Persian, are

notable. Of the latter may be mentioned Chardin, Porter, Ouseley,
Tancoigne, Moricr, Du Pre, XIalcolm, LadySheil, Eastwick, Xtoun-
sey, Schindler, and Jla'iamc Dieulafoy (in Tour du Monde, 1SS3).

The name Tnbrh has been a subject of much comment and con-
jecture, bat there is no doubt that it is taken from the ancient
ame of Tauris. The histoiy of Tabriz is a long and painful record
of sieges and conflicts, of earthquakes and destruction by natural
causes. Of late years it has recovered to some extent its former high
position, and is in many respects a worthy rival to the capital.

TACITUS. The famous Koman historian Tacitus, who
ranks beyond dispute in the highest place among men of

letters of all ages, lived in the latter half of the first and
in the early part of the 2d century of our era, through
the reigns of the emperors Nero, Galba, Otho, Vitellius,

Vespasian, Titus, Domitian, Kerva, Trajan. All we know
of his personal history is from allusions to himself in

his own works, and from eleven letters addressed to him
by his very intimate frieud the younger Pliny. The exact

year of his birth is a matter of inference, but it may
be approximately fixed near the close of the reign of

Claudius, from 52 to 54 a.d. Pliny indeed speaks of

Tacitus and himself as being " much of an age " ^ (jjrope-

modniu irqua/es), though himself born in 61 or 62, but

ho must have been some years junior to his friead, who
began, he tells us,- his official life with a qu^s torship

under Vespasian in 78 or 79, at which time he must have

been twenty-five years of age at least. Of his family and
birthplace we know nothing certain ; we can infer nothing

from his name Cornelius, which was then very widely

extended ; but the fact of his early promotion seetas to

point to respectable antecedents, and it may be that his

father was one Cornelius Tacitus, who had been a pro-

curator in one of the divisions of Gaul, to whom allusion

is made by the elder Pliny in his Natural History (vii.

76). But it is all matter of pure conjecture, as it also is

whether his " pr»nomen " was Publius or Caius. He has

come down to us simply as Cornelius Tacitus. The most

interesting facts about him to us are that he was an

eminent pleader at tlie Roman bar, that he was an eye-

witness of the " reign of terror " during the last three

years of Domitian, and that he was the son-in-law of the

great and good Julius Agricola, the humane and enlightened

governor of Britain. This honourable connexion, which

testifies to his high moral character, may very possibly

have accelerated his promotion, which he says ' was begun

by Vespasian, augmented by Titus, and still further ad-

vanced by Domitian, under whom we find him presiding

as prastor at the ceiebration of the secular games in 88,

and a member of one of the old priestly colleges, to which

good family was an almost indispensable passport. Nest
year, it seems, he left Rome, and was absent till 93 on

some provincial business, and it is possible that in these

four years he may have made the acquaintance of Germany
and its peoples. His father-in-law died the year of his

return to Rome. In the concluding passage of his Life of

Agricola he tells us plainly that he witnessed the judicial

murders of many of Rome's best citizens from 93 to 96,

and that being himself a senator he felt almost a guilty

complicity in them. "Our hands," he says, "dragged

Helvidius to prison; we were steeped in Senecio's innocent

blood." ^ With the emperor Nerva's accession his life be-

came bright and prosperous, and so it continued through

the reign of Nerva's successor, Trajan, he himself, in the

opening passage of his Agncola, describing this as a
" singularly blessed time " (bp.atissimum seculum) ; but the

hideous reign of terror had stamped itself ineffaceably

on his soul, and when he sat down to write his History

he could see little but the darkest side of imperialism. To
his friend the younger Pliny we are indebted for all we
know (and this is but trifling) about his later life. He
was advanced to the consulship in 97, in succession to a

highly distinguished man, Virginius Rufus, on whom he

delivered in the senate a funeral eulogy. "The good

fortune of Virginius," says Pliny,* " was crowned by

having the most eloquent of panegyrists." In 99 he was

associated with Pliny in the prosecution of a great political

offender, Marius Priscus, under whom the provincials of

Africa had suffered grievous wrongs. The prosecution was

successful, and we have Pliny's testimony' that Tacitus

spoke with his characteristic dignity. Both received a

special vote t)f thanks from the senate for their conduct of

the case. Of his remaining years we know nothing, and

we may presume that he devoted them exclusively to

literary work. It would seem that he lived to the close of

Trajan's reign, as he seems ^ to hint at that emperor's ex-

tension of the empire by his successful Eastern campaigns

from 115 to 117. "Whether he outlived Trajan is matter

of conjecture. It is worth noticing that the emperor

Tacitus in the 3d century claimed descent from him, and

directed that ten copies of his works should be made
every year and deposited in the public libraries. He also

had a tomb built to his memory, which was destroyed by

order of Pope Pius V. in the latter part of the 16 th cen-

tury. Tacitus, as we gather from one of Pliny's letters,*

» fUur. £pp.. vi. 20 £fii(.,

Hist., i. 1.

£j>p., ii. 11.

Agricola, 45.

Ann., ii. 61; iv. i

5 £pp., ii. 1.

« £pp., ix. 2a.
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had a great reputation during his lifetime. On one

occasion a Roman kniglit, who sat by his side in the circus

at the celebration of some games, asked him, "Are you

from Italy or from the provinces?" His answer was,
" You know me from your reading." To which the knight

replied, " Are you then Tacitus or Pliny 1

"

Pliny, as we see clearly from several passages in his

letters, had the highest opinion of his friend's ability and
worth. He consults him about a school which he thinks

of establishing at Comum (Como), his birthplace, and asks

him to look out for suitable teachers and professors. And
he pays ^ him the high compliment, " I know that your

IRslories will bo immortal, and this makes lue the more
anxious that my name should appear in them."

The following is a list of Tacitus's remaining works,

arranged in their probable chronological order, which may
be approximately inferred from internal evidence:—(1)

the Dialoijue on Orators, about 76 or 77 ; (2) the Life

of Agricola, 97 or 98
; (3) the Germany, 98, pliblished

probably in 99
; (4) the Histories {llistorise), completed

probably by 115 or 116, the last years of Trajan's reign

(he must have been at work on them for many years) f"

(5) the Annals, his latest work probably, written in part

perhaps along with the Ilidories, and completed subse-

quently to Trajan'a reign, which^he may very well hays
outlived.

Tlie Dialogue on Orators discusses, m the form of a conversation

which Tacitus professes to have hiniHl (as a yoiiug man) between
some emiueut meu at tlio Roman bar, the canoes of the decay of

eloquence under the empiie. Tliere are some interesting reinarhs

in it on the change for tlui worse that had taken place in the

education of Koman lads.

The Life of Agricola, shiu't as it is, has alw.iys been considered

an admirable specimen of biography. The great man with all his

trace and dignity is brought vividly before us, and the sketch we
ave of the liistory of our island, uuder the Romans gives a special

interest to tliis little work.

The Gcrimii;/, the full title of which is "Coucerning the

geography, thu uiaiiners and customs, and the ti'ibcsof Germ.aiiy,"

descrihcs with many sui^gostive Itints the general character of tlio

German peoples, and dwells particularly ou their fierce and inde-

pendent spirit, which the author evidently felt to bo a standing

menace to the empire. The geography is its weak point; this was
DO doubt gatliereil from vague hearsay.

The Histories, as originally comiiosed in twelve books, brought
the history of tlie empire from Galba in C9 down to tlie close of

Domitian'b rcij/u in 97. The lirst four books, and a small fragment
of the fifth, giving us a very minute account of tho eventful year

of revolution, 69, ami the brief reigns of Galba, Otho, and VitcUius,

arc all that remain to us. In the fraguient of the firtli book we
have a .curious and interesting account of the Jewish nation, of

their character, customs, aud religion, from a cultivated Roman's
point of view, whicli we see at once was a strongly prejudiced one.

The Annnls—a title for which there is no ancient authority, and
which there is no reason for supposing Tacitus gave distinctively

to the work—record tho history of the emjierors of tho Julian Hue
from Tiberius to Nero, comprising thus a period from 14 a.d. to

68. Of these, nine hooks have come down to us entire ; of books
v., xi., and xvi. we have but fragments, aud the whole of the reigu

of Cains (Caligula), the first six years of Claudius, aud the last three

vears of Nero are wanting. Out of a period of fifty-four years we
ihus liave the history of forty years.

An attempt has been made recently to prove th.at the Annals
are a foi-gery Ity Poggio Bracciolini, an Italian scholar of the 15th
century, but their genuineness is confirmed by their agreement^
in various minute details with coins and inscriptions discovered

since that period. Another important fact has been brought to

light. Kuodolphus, a monk of a monastery at Fulda in Hesse-

Cassel, writing in the 9th century, says that Cornelius Tacitus

speaks of the river known to moderns as the Weser as the Visurgis.

In the Annals as they have come down to us we find the Visurgis

mentioned five times in the first two books, whence we may con-

clude that a manuscript of them was in existence in thu 9th

century. Add to this the testimony of Jerome that Tacitus wrote

in tliirty books the lives of the C;esars, and the evidence of style,

and there cannot bo much doubt that in the Annals we have a

genuine work of Tacitus.

^ £pp., vii. 33.
* See Introduction to vol. i. of Furneaax's edition of the ApmoIs

of Tiicittts, Clarendon Press Series, 1884

JInch of tho history of the period described by him, especially

of tho earlier Ca>sars, must have been obscure .and locked up with
the emperor's private jKipcrs and memoranda. As wo should ex-

pect, there was a vast amount of floating gossip, which an historian

would have to sift and utilize as best he might. Tacitus, as a

man of good social position, no doubt had access to the best
information, aud must have talked matters over with the most
eminent men of the day. There wore several writers and chrou-
iclei's, whom lie occasionally cites but not very often ; there were
memoirs of distinguished persons,—those, for example of the
younger Agrippina, of Thiasea, ami ITelvidius. There were several

collections of letters, like those of the younger Pliny ; a number,
too, of funeral orations; nud the "acta scnatus" and the "acta
populi " or " acta diurna," the first a record of proceedings in the
senate,, the latter a kind of gazette or journal. Thus there were
the materials for history in considerable abundance, and Tacitus
was certainly a man who knew how to t\U"n them to good account.

He has given us a striking, and ou the whole doubtless a true,

)iicture of the cmiiire in the 1st century. He wrote, it may be
admitted, with a political bias and a decided turn for satire, but
he assuredly wrote with a high aim, and we m.ay accept his own
account of it: "I regard^ it as history's highest function to

rescue merit from oblivion, aud to hohl U]> as a terror to base

words and actions tho lejtrobatiou of posterity." Amid great evils

he recognized the cxistL-nce of truly noble virtues even in his own
degenerate ago. Still for tho most part he writes as a man who
felt deeply that tho world was altogether "out of joint"; the
empire was in itself in his view a huge blunder, aud answerable

more or less directly for all tho diseases of society, for all the

demoralization and corruptiou of the great world of Rome, though
as to the provinces lie admits that they were better olf in many
ways under the emperors than they had been in the last days of

the republic. 13ut his political sympathies were certainly with
the old aristocratic and senatoriau regime, with the Rome of the

Scipics and the Fabii ; for him the greatness of his country lay in

the past, and, thongh he felt her to be still great, her glory wa-s,

he thought, decidedly on the wane. He was, in fact, a political

idealist, arid could hardly help speaking disparagingly of his own
day. In his Gcnnamj he dwells on the contrast bctweeu barbarian

freedom and simjilicity ou the one hand and tho servility and
degeneracy of Roman life on the other. Yet he had a strong aud
sincere patriotism, which invariably m.ade him minimize a Roman
defeat and the number of Roman slain. There seems to have l>eeu

a strange tinge, too, of superstition about him, and he could not

divest liimsclf of some belief'' in astrology and revelations of ,the

future through omens and portents, though ho held these were

often rusunderstood and misinterpreted by charlatans and im-

jiostors. On the whole ho appears to have inclined to the philo-

sophical theory of "necessitarianism," that every man's future is

fixed from his birth ; but we must not fasten ou him any particular

theory of the world or of tlieunivei"se. Sometimes lie S[tcaks as a be-

liever in a divine overruling Proviilence, and we may say confidently

that with the Ei>icurean doctrine ho had no sort of sympathy.
His style, whatever judgment may bo passed on it, is certainly

that of a man of genius, and cannot fail to make a deep impression

on the studious reader. Tacitean brevity has become proverbial,

and with this are closely allied an occasional obscurity and a rhetor-

ical affectation which his warmest admirers must admit. He has

been com]iared to Carlyle. aud there are certainly- resemblances

between the two both in stylo and tone of thought. Roth affect

singularity of expression ; both incline to an unhopeful and cynical

view of the world. Tacitus was probably never a popular author;

to bo understood and appreciated no must be read again and again,

or the point of some of his acntest remarks will be quite mis.sed.

He has been several times translated, but it has always been felt

that he presents very great, if not insuperable, difficulties to tlie

translator.

>r[irpliy'9 translation (a paraphrase we stioutd call !t) la peiiiaps one of the

best known ; it was publislicd early In the present centuiy. On this was based

the so-called Oxford translation, published by Pohn in a revised eJllion. The
latest translation is that by Messrs Church and Brodribb. There is on the whole

a good French translation by Lonandre. The editions of Tacitus are very num-
erous. AmonK more recent editions, the best and most useful arc Orclli's (1859);

Hitter's (18G4); Nlppeidey's (1379); Furneaui's (Amaii, l.-vl.), vol. i., Clarendon

Press, 1SS4. (W. J. E.)

TACITUS, M. Claudius, Koman emperor from Sep-

tember 25, 275, to April 276, was a native of Interamna

(Terni) in Umbria, and was born about the year 200. In

the course of his long life he discharged the duties of

various civil offices, including that of consul in 273, with

universal respect. Six months after the assassination of

Aurelian he was chosen by the senate to succeed him, and

the choice was cordially ratified by the army. During his

brief reign he set on foot some domestic reforms, and

^ Ann., iii. 65. * Ami., vi. 21, 22.
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goug'ht to revive tlie autliority of tte senate, but, after

a victory over the Alani near the Palus Maeotis, he

succumbed to the hardships and fatigues of his new-

duties at Tyana in Cappadocia. Tacitus, besides being

a man of immense wealth (which he bequeathed to the

state), had considerable literary culture, and was proud to

claim descent from the historian, whose works he caused

to be transcribed at the public expense and placed in the

public libraries.

TACTICS. See Wae.
TADMOR. See Palmyka.
TAFILELT, a large oasis in Morocco (see vol. xvi. p.

832). The principal place is Abuam.
TAGANROG, a seaport of southern Russia, on the

northern shore of the Sea of Azoff, in the government of

Ekaterinoslafi, and nearly 200 miles south-east of its chief

town. It is built, principally of wood, on a low cape, and,

with its extensive store-houses, exchange, and wholesale

shops, has the aspect of an important commercial city. It

is well provided with educational institutions for children,

and has a library and a theatre. The imperial palace, where

Alexander I. died in 1825, and the Greek monastery

(under the patriarch of Jerusalem) are worthy of notice.

The advantageous situation of Taganrog was well known as

early as the 13th century, when Pisan merchants founded

there a colony, Portus Pisanus, which, however, was des-

tined soon to disappear during the great migrations of the

Mongols and Turks. An attempt to obtain possession of

the promontory was made by Peter I., but it was not

definitely annexed by the Russians until seventy years

afterwards (1769). Its commercial importance dates from
the second half of the present century ; in 1870 its popu-

lation had risen to 38,000, and after it had been brought

into railway connexion with Kharkoff and Voronezh, and
thus with the fertile provinces of south and south-east

Russia, the increase was still more rapid, the number
reaching G3,025 in 1882;—Greeks, Jews, Armenians, and
West-Europeans being important elements. Notwith-
standing the disadvantages of its open roadstead, the

foreign trade of Taganrog rapidly expanded, the annual
value of the exports having recently reached £2,500,000.
The chief article of export being corn, the trade of the

city, depending on the crops in south Russia, is subject to

great fluctuations. Linseed and other oil-bearing grains

are also important articles of commerce, as well as tallow

and butter. The imports, which consist chiefly of fru'ts

(dried and fresh), wine, oil, and coffee, are much smaller

than the exports; and of the 989 ships (499,500 tons)

that envered the port in 1885 no fewer than 775 (446,500
tons) were in ballast. The coasting trade, chiefly with
Rostoff, was represented in the same year by 1321 vessels

(224,000 tons) entering and 1343 vessels clearing.

Tho roadstead of Taganrog is very shallow, and exposed to winds
which cause great variations in the height of tho water ; it is, more-
over, rapidly silting up. At the quay the depth of water is only 8
to 9 feet, and large ships have to lie 5 to 13 miles from the town,
Taganrog, with the surrounding territoiy of 137,000 acres, having

a population of nearly 30,000, living in a dozen villages, constitutes
iL separato township, and, though reckoned to the Rostoff district

of Ekaterinoslaff, has a separate governor and administration.

TAGLIACOZZI, Gaspako (1546-1599), a surgeon of

wide repute, was born at Bologna in 1546, and studied at

that university under Cardan, taking his degree in philo-

sophy and medicine at the age of twenty-four. He was
appointed professor of surgery and afterwards of anatomy,
and achieved notoriety at least, and the fame of a wonder-
worker • ^e died at Bologna on November 7, 1599.
His principal work is entitled De Curtoriim Chlrurgia per

InsUioiiem Libri Duo (Venice, 1597, fol.); it was reprinted in the
following year under the title of Chirurgia Nova de Narium,
Aurium, Labiorumque Defcciu per Insitioncm Cutis ex Huinero,
arte hactcnus omnibus ignata, sarcicndo fF-ankfort, 1598, 8vo).

The latter title sufficiently indicates the art which he professed of

repairing nose, ears, and lips by a species of ingrafting of skid from
the arm, that member being kept in apposition with the part to ba
repaired until euch time as the semi-detached graft had formed its

new vascular connexions. His Latinized name of Taliacotius is

well known to the readers of Butler (Budilras, i. 1), whose hum-
orous representation of the nature of the Taliaootian art is, how.
ever, in some important particulars inaccurate.

TAGLIONT, Maeie (1809-1884), a ballet dancer, was
the daughter of Filippo Taglioni, an Italian master of the

ballet, and was born at Stockholm 23d April 1809. She
was trained by her father, who in his discipline is said to

have been pitilessly severe. It was to his care and her

own special talent for dancing that she owed her success,

for she possessed no remarkable personal attractions. Pier

first appearance was at Vienna, 10th June 1822, in a
ballet of which her father was the author, La Jieaption

d'une jeune nt/mphe d, la cour di Terpsichore. Her success

was immediate, and was repeated in the chief towns of

Germany. On 23d July 1827 she made her debut at the

Opera House, Paris in the Ballet de Sicilien, and aroused

a furore of enthusiaem. Her style was entirely new, and
may be termed ideal as opposed to the realistic and volup-

tuous ballet previously in vogue. Among her more remark-

able performances were the dancing of the Tyrolienne in

Guillaume Tell and of the pas de fascination in Meyerbeer's

Robert li Diahle. At this period the ballet was a much
more important feature in opera than it is now, and in

fact with her retirement in 1845 the era of grand ballets

may be said to have closed. In 1832 she married Comte
Gilbert de Voisins, by whom she had two children. Losing

her savings in speculation, she afterwards supported her-

self in London as a teacher of deportment, especially in

connexion with the ceremony of presentation at court.

During the last two years of her life she stayed with her

son at Marseilles, where she died in April 1884. Taglioni

is frequently mentioned in the novels of Balzac ; and

Thackeray, in The Newcomes, says that the young men of

that epoch " will never see anvthing so eraceful-as Taglioni

in La Sylphide."

TAGUS (Span. Tajo, Portug. Tejo), the longest rijer of

the Iberian Peninsula. Its length is 566 miles, of which

192 are on or within the frontier of Portugal, and the area

of its basin, according to Strelbitsky, is 31,864 square

miles. The basin is comparatively narrow, and the Tagus,

like the other rivers of the Iberian tableland, generally

flows in a rather confined valley, often at the bottom of

a rocky g ^rge at a considerable depth below the general

level of the adjacent country. The source of the river

is at the height of 5225 feet above sea-level, on the

western slope of the Muela de San Juan, in the south-west

of the province of Teruel. Thence it flows at first north-

westwards, but, after receiving the Rio Gallo on the right,

it flows west, and then south-west or west-south-west,

which is its general direction for the rest of its course.

The rocky gorges which occur in its course (the principal

being where the river is overhung on the right bank by

the ancient city of Toledo, and again at the Puente del

Arzobispo, near the frontier of Estremadura) all belong

to the Spanish section of the river, and in this section

the stream is frequently encumbered by sandy shallows or

broken by rocky rapids, and is not navigable except for

short distances. The Portuguese section has a quieter

current, and Villavelha, the highest point to which boats

can ascend, lies within the Portuguese frontier. Regular

river-navigation begins only at Abrantes, a few miles below

which the Tagus is greatly wddened by receiving on its right

bank the impetuous Zezere from the Serra da Estrelha.

Passing Santarem, the highest point to which the tide

ascends, and the limit of navigation for large sailing vessels

and steamers, the river divides below Salvaterra into two
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arras, railed the Tejo Xovo (the only ono -practicable for

ships.; and the JIar do Pedro, and these ai-nis enclose a

deltaic formation, a low tract of marshy alluvium known
as the Lezirias, traversed by several natural canals or minor

branches of the river. Both these arms enter the upper

end of the fine Bay of Lisbon (111 miles long by about 7

broad), and the Tagus leaves this bay in the form of a

channel 4i 'miles long by 2 wide (see vol. siv. p. 692),

communicating with the oce.xn, but having unfortunately

a bar at its mouth. Ou the north side of this channel

stands the city of Lisbon. Only slight traces are still to

be found of the gold for which the sands of the Tagua
were anciently celebrated.

The narrower part of the Tagus basin lying to the

south, the tributaries on the left bank are almost all mere
brooks, most of which dry up in summer. The principal

exception is the Kio Zatas or Sorraya, which, rising in

the Serra d'Ossa, flows westwards across the plateau of

Alemtejo, and joins the Mar de Pedro. The principal

tributaries on the right bank, besides the Zezere, are the

Jarama, descending from the tableland of New Castile a

little below Aranjuez, the Alborche and the Tietar, which
Bollect their head waters from opposite sides of the Sierra

ie Gredos, and the Alagon, from the rough and broken
country between the Sierras do Gredos and Gata.

TAHITI AllCHTPELAGO. The eastern Polynesian

island-group generally known as the Society Islands {Isles

de la Socieie, or Ta'ili) lies between 1G° and 18° S. lat.

and 118° and 155° W. long., and stretches for nearly 200
miles in a north-west and south-east direction; tho total

area does not exceed C50 square miles, of which GOO fall to

Tahiti alone. To tho east and north-east a channel of only

140 miles in breadth, but over 2000 fathoms in depth,

eparates this group from the great chain of the Low Islands,

beyond which the ocean extends unbroken to America. To
tho west as far as Fiji—the main islands of which group lie

between the same degrees of latitude as those of Tahiti

—

there are 1500 miles of open water. About 300 miles south-

west lies Cook's Archipelago, and at tho same distance south
are the Austral Islahds. To the north, excepting a few
coral banks, there is open sea to Hawaii, a distance of

2G00 miles.

Tahiti occupies a central position in the Pacific. Sydney
lies about 3400 miles to the west and Sau Francisco about
as far to the north-north-east. Honolulu, Noumea, and
Auckland are each somewhere about 2400 miles away

;

Panama is at a distance of 4600 miles.

The archipelago consists of eleven islands, which are

divided into two clusters—the Leeward and the Wind-
ward Islands—by a clear channel of 60 miles in breadth.

The Leeward Islands, to which alone the name of Society
Islands was given by Cook, are Tubai or Jlotu-iti, a small

uninhabited lagoon island, the most northern of the whole
archipelago ; J[aupiti or Mau-rua—" Double Mountain,"
the most western ; Bora-bora (Bola-Bola of the older

navigators), or FAarui ; Tahaa ; Eaiatea or UHetea (Boen-
shea's Princessa), the largest island of this cluster, and
Huahine, which approach each other very closely, and are

encircled by one reef. To the Windward Islands, the

Georgian Islands of the early missionaries, belong Maiaiti

or Tapamauu (Wallis's Sir Charles Saunders Island and
Boenshea's Pelada) ; Morea or Eimeo (Wallis's Duke of

York Island and Boenshea's San Domingo); Tahiti—Cook's
Otaheiti (probably Quiros's Sagittaria ; Wallis's King
George's Island, Bougainville's Nouvelle Cythfcre, and
Boenshea's Isla d'Amat), the most southern and by far

the largest of all the islands ; Tetuara or Tetiaroa—" The
Distant Sea" (?Quiros's Fugitiva; Bougainville's Uraaitia

and Boenshea's Tres Hermanos) ; and Matia or Maitea

(? Quiros's La Dezana, Wallis's Osnaburg Island, Bougain-

ville's Boudoir and Pic de la Boudonse, and Boenshea's

San Cristoval), which is by a degree the most eastern of the

archipelago. Bellinghausen, Scilly, and Lord Howe (Mupia)

are three insignificant clusters of coral islets to the north-

west and west, and, like Tubai and Tetuara, are atolls.

The length of the Tetuara reef ring is about six miles ; it

bears ten palm-covered islets, of which several are in

habited, and has one narrow boat-passage leading into I he
lagoon. With the exception just named, the islands, which

agree very closely in geological structure, aro mountainous,

and present perhaps the most wonderful example of

volcanic rooks to be found on the globe. They are formed

of trachyte, dolerite, and basalt. There are raised coral

beds high up the mountains, and lava occurs in a variety

of forms, even in solid flows ; but all active volcanic

agency has so long ceased that the craters have been

almost entirely obliterated by denudation. Hot springs

are unknown, and earthquakes are slight and rare.

Nevertheless, under some of these flows remains of plants

and insects of species now living in the islands have been

found,—a proof that the formation as well as the denuda-
tion of tho country is, geologically speaking, recent. !
profile the islands are rugged. A high mountain, usually

with very steep peaks, forms the centre, if not the whole

island ; on all sides steep ridges descend to tho sea, or,

as is oftener the case, to a considerable belt of flat land.

These mountains, excepting some stony crags and cliffs,

are clothed with dense forest, the soil being exceptionally

fertile. All voyagers agree that for varied beauty of form
and colour the Society Islands are unsurpassed in th«

Pacific. Innumerable rills, fed by tho fleeting clouds

which circle round tho high lands, gather in lovely streams,

and, after heavy rains, torrents precipitate themselves in

grand cascades from tho mountain cliffs—a feature so

striking as to have attracted tho attention of all voyagers,

from Wallis downwards. Round most of the islands there

is a luxuriant coral growth ; but, as the reefs lie at no

great distance, and follow the line of the coast, the inter-

island channels are safer than those of the neighbouring

Tuamotus, which exhibit the atoll formation in perhaps

its fullest development, and in consequence have been
justly called the " Low " or " Dangerou.s Archipelago."

Maitea, which rises from the sea as an exceedingly abrupt

cone, and Tapamanu appear to be the only islands which
have not their fringing and more or less completely

encircling barrier-reefs.' The coasts are fairly inilented,

and, protected by these reefs, which often support a chaii]

of green islets, afford many good harbours and safe

anchorages. In this respect the Society Islands have
the advantage of most of the Polynesian groujis.

The island of Tahiti, in shape not unlike the figure 8, has

a total length of -"5 miles, a coast-line of 120, and a super-

ficial area of 600 square miles. It is divided into two
distinct portions by a short isthmu.s (Isthmus de Taravao)
less than a mile in width, and nowhere more than 50 feet

above sea-level. The southern, the peuinsula of Tairabu,

or Tahiti-iti (Little Tahiti), alone as large as Eaiatea

(after Tahiti the most important island of the group),

measures 12 miles in length by 6 miles in breadth ; while
the northern, the circular main island of Porionuu, or

Tahiti-uni (Great Tahiti), has a length of 23 miles and a
width of 20. The whole island is mountainou.s. A little

to the north-west of the centre of Great Tahiti the Society
Islands attain their greatest altitude. There the double-
peaked Orohena rises to 7340 feet, and Aorai, its rival,

is only a few hundred feet lower. Little Tahiti cannot
boast of such mountains, but its tower-like peaks are very
striking. The flat land of the Tahitian coast, extending
to a width of several miles—with its chain of villages, ita

' Daiwin, Structure of Coral Reefs, London, 1842.
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fertile gardens, and its belt of palms, sometimes intersected

by stream-fed valleys which open on the sea-shore—forms
a most pleasing foreground to the grand amphitheatre-like
mountain ranges. A good road surrounds the entire

island, which is divided into eighteen districts, each under
a chief and a municipal council of which he is president.

A railcoad is in contemplation. By the last census the
population of the entire island was 9194, one-eighth being
French and foreigners. The majority of the natives pro-

fess the Protestant religion.*

The extreme north of the island is formed by Point Venus, to
the east of which lies the Bay of Matavai, and some miles still

farther east Papeete, the European town and the scat of govern-
ment The beautiful harbour, of fair size and depth, is entered by
two passages in the reef, Papeete to the north, 7 fathoms in depth,
and Taunoa to the east, the wider and more convenient, though
shallower. The town, in 1881, had a. population of 3224, half of
whom were French or French half-castes, but at least a dozen
different nations were represented by the 800 whites. The little

city is decidedly French in character. " Papeete is the emporium
of trade for the products of the South Sea Islands east of 160° E.
long. Small schooners of from 20 to 50 tons burden bring the
produce of the various groups to Tahiti, whence they are shipped
direct for Europe, either by Cape Horn or the Cape of Good Hope,
according to the season of the year. These schooners, of which
about twenty fly the Tahitian flag, take back portions of the
cargoes of vessels arriving from Europe for sale or barter amongst
the islands. The chief exports are cocoa-nuts, mother-of-pearl,
cotton, and some sugar, mainly to England and Germany, very
little to France; and oranges, trepang (for China), and edible
fungus to California."" Many whalers formerly visited Papeete
harbour, but for some years there has been a steady diminution
in their number. In 1845 forty-eight called there, in 1860 five,

and none in 1874. Commerce has also in other respects decreased.
Three sugar-mills with distilleries attached, two cotton manu-
factories, and a manufactory of cocoa-nut fibre were at work in
1886. Oranges and vanilla are profitably grown. The timber of

the country is hardly used, great quantities of Californian pine
being imported. Oxen and hogs are reared. The artificial culture
of the pearl oyster is beginning to be discussed, but the pearls of
the Society Islands are not to be compared in number or quality
to those of the Tuamotus. A good deal of trading in fruit, fibre,

shell, ic, is carried on with the natives, but still mainly by barter.

The competition of the Cliinese immigrants, of whom in 1886 there
were already 400 on Tahiti and Eimeo, is beginning to be keenly
felt. The importation of " labour," chiefly for the plantations, from
other Poljmesian islands was placed under Government control in
1862. The Tahitians themselves prefer handicrafts to agricultural
work, and many are employed aS artisans by European masters,
who find them as handy and industrious as their own countrymen,
but for doraeetic service they show no aptitude. Papeete is in
direct sailing communication with San Francisco, and with Sydney
by a Government steamer which calls every five months ; also with
France by Bordeaux steamers which touch on their way to
Noumea.'

Climate.—The seasons are not well defined. Damp is excessive

;

there is little variation in the weather, which, though hot, is never-
theless not depressing, and the climate for the tropics must be
considered remarkably healthy. The rainfall is largest between
December and April, b-.t there is so much at other times of the
year also that these months hardly deserve the name of the rainy
season. During this period north-west winds are frequent, con-
tinuing at times for weeks, and there are thunderstorms and
hurricanes, though they are not nearly so destructive as in some
•f the neighbouring islands. During" the eight drier and cooler
months south-east winds (correspondiug with the trades) prevail,

but there are southerly winds which bring rain, and even westerly
breezes are not unfrequent. The mean temperature for the year
is 77° F. ; maximum 84°, minimum 69°. The average rainfall
from December to March (4 months) is 29 inches; from April to
November (8 months), 19 inches. The above observations apply
to the coast only.

Fauna.—Neither the zoology nor the botany of the archipelago
has been thoroughly investigated. Mammalians, as in other Poly-
nesian islands, are restricted to a few species of bats (mostly of
the genus Pt(ropiis), rats, and mice, none of them peculiar. Of
domestic animals, the pig and the dog—the foimer a small breed
which quickly disappeared before the stronger European strains

—

were plentiful even in "VVallis's days. The ornithology is very
poor as compared with that of the Western Pacific; and, in marked

> ThQ best chart of Tahiti Is that published by the French Govenimenttn 1876,
and corrected down to ISSl, Morea is Riven on the same sheet.

' Wallace, Auilralasia, London, 1884.
* For fuller atatlstlcs, see Noticei Coloniales, Pm is, 1886, vol U.

contrast to the isolated Hawaiian archipelago, the Society Islands
possess no peculiar genera and but few peculiar species. They
claim, however, a thrush, several small parrots of great beauty,
doves, pigeons, rails, and a sandpiper. Of this sandpiper, Tringa
UucopUia, which, with many of the bird? here mentioned, was dis-
covered as far back as Cook's stay in the islands, only one specimen
(now in the Leyden museum) is" known to exist; and of the rest,-

their range being often limited to one portion of a small island,
several species are (f.rough the increase in the number of cats,
tc.) threatened with extermination. A jtingle-fowl (var. of Gallus
bankh'a) is found in the mountains, but as domesticated fowls were
abundant, even when Tahiti was first discovered by Europeans,
these wild birds are doubtless the offspring of tame birds, probably
imported with the pigs and dogs by Maly vessels. There are
no peculiar reptiles, and batrachians are efitirely wanting. The
lagoons swarm with fish of many species. Insects are poor in
species, though some of them are indigenous. Crustaceans and
molluscs, on the other hand, are well represented ; worms, echino-
derms, and corals comparatively poorly. A noteworthy feature of
Tahitian conchology is the number of peculiar species belonging to
the genus Partula, almost every valley being the habitat of a dis-
tinct form.-*

Flora.—This, though luxuriant, is not very rich. Like the zoology,
it is much poorer than that of the more western groups of the Pacific.
ifetiosideros, Melasioma, and Acacia are the only links whicTi this
typically Polynesian region has retained to join it to Australia.
Four genera are peculiar, of which three are claimed by the Ccnn-
positm and Loheliaceas, orders characteristic of Hawaii. It is rich
in trees, shrubs, and hardwood plants, poor in the smaller under-
growth. Oi-chids, including some beautiful species,^and ferns are
abundant ; but, here as in Polynesia generally, Bubiacess is the
order best represented. Remarkable are the banana thickets, which,
chiefly on Tahiti, grow at an altitude of from 3000 to 5000 feet
Along the shore— in some places almost to the extinction of all

native growth—many exotics have established themselves ; and a
great variety of fruit-bearing and other useful trees have been
successfully introduced into most of the islands.'

Inhabitants.—The Tahitians are a typical Polynesian race, closely
connected physically with the Marquesaus and Rarotongans, .but
widely divided from them in many of their customs. The dialects,

also, of the three groups are difleient, the Tahitian being perhaps
the softest in all Oceania. The women rank with the most beauti-
ful of the Pacific, though the accounts given of them by early
voyagers are much exaggerated ; and for general symmetry of form
the people are unsurpassed by any race in the world. Even now
in ita decadence, after generations of drunkenness and European
disease and vice, grafted on inborn indolence and licentiousness,

many tall and robust people (6 feet and even upwards in height)
are to be found. The women, as a rule, are small in pre portion to

the men. Men and women of good birth can generally be dis-

tinguished by their height and fairness, and often, even in early
age, by their enormous corpulence. The skin varies from a very
Light olive to a full dark brown. The wavy or curly hair and the
expressive eyes are black, or nearly so ; the mouth is large, but
well-shaped and set with beautiful teeth ; the nose broad (formerly
flattened in infancy by artificial means) ; and the chin well

developed. So long as the native costume was retained, the liputa,

an oblong piece of bark cloth with a hole in its centre for the
head, and the paru, a plain piece of cloth round the loins, were
worn alike by men and women of the higher classes. Jlen of all

ranks wore, with or without these, the maro, or T bandage. . The
women concealed their breasts except in the company of their
superiors, when etiquette demarded that inferiors of both sexes

should uncover the upper part of the body. The chiefs wore short
feather cloaks, not unlike those of the Hawaiians, and beautiful

semicircular" breastplates, dexterously interwoven with' the black
plumage of the frigate bird, with crimson feathers, and with sharks'

teeth ; also most elaborate special dresses as a sign of mourning.
The priests had strange cylindrical hats, made of wicker-work an^
over a yard in height Circumcision, and in both sexes tattooing,

were generally practised, and much significance was attached to somj
of the marks. The houses {vare) were long, low, and open at thj

sides. Household utensils were few—plain round wooden dishes,

sometimes on legs, cocoa-nut shells, baskets, &c. Low stools an^
head-rests were used. Pottery being unknown, ail food was baked
in the " native oven " or roasted over the fire. Their chief musicaj
instruments were the nose-flute {vivo)—often used as the accompaoii
ment of song—and the drum (pahu). Of the latter, those kept ig

the marai were huge elaborately carved hollow cylinders of wood,
the upper end of which was covered with sharks' skin. Conch-
shells {bu) were also used. Tahitian stone adzes, which are greatly

inferior in finish to those of the Hervey Islands, are, like the adzes

of eastern Polynesia in general, distinguished from those of western

Polynesia by their triangular section and adaptation to a socket,

* Finsch pnd Hartlaub, Fauna Central-Poli/ncsieTis, Halle, 1867.

5 De Castillo, lUustialiona Floree Insularum Maris Pacifici, Paris, 188$.
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Slings were-perhapa the favourite weapons of tlie Tahitians ; they

had also plain spears expanding into a wide blade, and clubs. The

bon and arrow seem only to hare been used in certain ceremonial

^'anies lj£a). Their canoes (»aa),'from 20 to 70 feet in length, were

double or single, and provided with sail and outriggers. They

were not well fini&hed, but the high curved sterns, rising sometimes

to a height of 20 feet, of those de3tin»d to carry the images of

their gods, were carved with strange figures and hung with feathers.'

Cannibalism is uukuown in the Society Islands, though some cere-

monies which were performed in connexion with human sacrifices

may possibly be survivals of this practice. The staple food of the

islanders consisted of the bread-fruit, the taro-root, the yam, the

sweet potato, and in some districts the wild plantain {fei) ; but

they ato ate much fish (the turtle wa.s considered sacred food), as

well as pigs and dogs, though of the latter, as pets, the women were

so fond as to suckle the puppies sometimes even to the exclusion of

their own children. Popoi was a favourite dish made of bananas

and cocoa-nut. Kava (ava), which was prepared in the usual Poly-

nesian manner, 'nas drunk, but in moderate quantities and only by
the chiefs.

Tahitians uere good fishermen and bold seamen. They steered

by the stars, of which they distinguished many constellations.

The land was carefully tended and the fields well irrigated. Three

great classes were recognized:—(1) the huiari, of divine origin,

which included only the suzerain {arirai), who bore a semi-sacred

as well as a political character, and the reigning chiefs of districts

;

(2) the bue-raatira, proprietors and cultivators of inherited land,

who also built canoes, made arms, &c. ; to these two classes also

belonged the priests {tahora), .who were medicine-men as well

;

(3) the manahnne, fishers, artisans, &c. , and slaves [titi). As wars

and infanticide depopulated tlie island this class gradually acquired

land and with it certain privileges. Kank is hereditary and de-

termined by primogeniture, not necessarily in the male line. The
firstborn of an arirai received at birth the title of ohi, ; the father,

who was the first to pay homage to his own child, then abdicated,

and henceforth took up the position of regent. It is easy to see

that, while this custom tended to keep honours within a family,

it may have encouraged the practice of infanticide, which was
common in all grades of society when Tahiti was first visited by
Europeans. The age at which the otu's authority became real

varied according to his onn abilities and the will ol his subjects.

Though arbitrary, the power of the arirai was limited by the

power of his vassals, the district chiefs {raatiras), who ruled

absolutely over their respective districts, and who might be of as

pood blood as the arirai himself. The arirai had a councillor,

out was alone responsible for any act. Tlie bi-insular form of

Tahiti promoted the independence of the chiefs, and war was rarely

declared or an army or fleet despatched without the raatiras being

first summoned to councih Without their favour nothing could be

accomplished, for their power over their own people was absolute.

The form of government was thus strictly feudal in character, but
it gradually centralized into a monarchy, which, in the person of

Pomare 11., the English missionaries greatly helped to regulate

and strengthen. The arirai sent his commands by a messenger
{vea) whose credentials were a tuft of cocoa-nut film. This tuft

Was returned intact as a sign of assent or torn in token of refusal.

After the chief the wife ranked first, and then his brother. The
arirai was carried on the shoulders of his subjects, and chiefs were
not allowed to feed themselves. Women always ate apart. Their
places of worship {marai)—national, local, or private—were square
tree-surrounded enclosures. They each had a single entrance, and
contained several small courts, within which were houses for the
images and attendant priests. A pyramidal stone structure, on
which were the actual altars, stood at the further end of the square.

The marais were also used as places of sepulture of chiefs, whose
embalmed bodies, after being exposed for a time, were buried in a
crouching position. Their skulls, however, were kept in the houses
of their nearest relations. In the great marai at Atahura the stone
structure was 270 feet long, 94 feet wide, and 50 feet high, and its

summit was reached by a flight of steps, buUt of hewn coral and
basalt. Sacrificial offerings, including human sacrifices, formed a
prominent part of Tahitian worship. An eye of the victim was
offered to the arirai, and placed within his mouth by the officiating

priest Every household possessed its own guardian spirits (tii),

but there were several superior divinities, of which, at the begin-
ning of this century, Oro was the most venerated. The images,
which are less remarkable than those of Hawaii, were rough repre-
sentations of the human form carved in wood. Some were covered
from head to foot with small human figures cut in relief; others
were mere sticks clothed with feathers. The arcoi, a licentious
association of strollin" players, men and women, which numbered
among its ranks the highest chiefs, and practised infanticide, was
i special feature of Tahitian society.

The Tahitians are light-hearted, frivolous, courteous, and gener-

1 The rnDsenni of the Lundon Misslonarj- ScK-lefv and the British Mosemn con-
taiQ Imporcanc coUe^tions of TAhitiaa images, dre&ses. weapons, Ac*

ous; but with these traits are blended deceit, irritability, and
cruelty, which formerly reached an unexampled degree of savage

brutality. Their notions of morality were never, according to our

ideas, very precise ; and their customs, such as the toj/f, or exchange

of name with the rights which it carried over the wife of the giver

of the name and all her female relations,' seemed to the earlier

European observer strangely revolting. It would appear, however,

that with the introduction of the vices of cix-ilization such limita-

tions as their primitive morality recognized have disappeared and
all self-respect has been lost. Especially characteristic were tlie

elaborate costume-dances (heivas) performed by women. Besides .

dancing, the singing of songs {pehe), and the recitation of historical

and mythical ballads (ubus), the natives had also a variety of sports

and games. During the periodical seasons of rejoicing wrestling

{maona), boxing (moto), and spear-throwing (vera patia) matches,

with foot and canoe-races, were held ; also sham fights and naval

reviews. They had several games in which a ball wa9 used,—one,

apai, not unlike our bandy, while another, iuiraa (played chiefly

by women), was a kind of football; but surf-swimming {faahee)

was perhajis the most favourite sport with both sexes. Kites were

known. Cock-fighting {/aaiitoraamoa) was much practised.

Discovery and Exploration.—There is little doubt that the main
island and some other members of the group were visited by the

Spaniard Pedro Fernandez de Quiros in February 1607. They were
rediscovered in June 17G7 by Wallis in the "Dolphin," who took]

nominal possession of Tahiti for George III. and named it after him.

In the following year Bougainville visited Tahiti, claimed it aa,

French, and called it La Nouvelle Cyth^re. With Tetuara (called

by him Umaitia) and Eimeo it makes up the Archipel de Bourbon of

his most inaccurate chart. Almost all we know of the early state

of the islands is, however, due to Captain Cook's visits in 1769,

1773, 1774, and 1777. The name of Society Islands was given to the

Leeward group on his first voyage in honour of the Royal Society.

In 1774 Tahiti was also visited by two Simnish vessels, which left

two priests, who remained for ten months on the island Tha
Spaniards named it Isla d'Amat. The islauds were again visited

in 1788 by the "Lady Penrhyu." Bligh in the "Bounty" spent

five months on the island in the same year, and it was revisited by
that ship after the famous mutiny. At this time the leading chief

was Pomare, whose family had been pre-eminent in the island for

more than a century. Aided by sixteen of the " Bounty " mutineers,

and armed with guns procured from Bligh and a Swedish vessel,

Pomare greatly strengthened his power and brought to a successful

close a long struggle with Eimeo. In 1791 the " Pandora" carried

off fourteen of the " Bounty " mutineers, and from this time forward

visits were frequent.

Missioiis.—The attempt of the Spaniards in 1774 was followed

by the settlement of twenty-five persons brought in 1797 by the

missionary 6hip"DuQ'." Though befriended Dy Pomare I. (who
lived till 1805), they had many difficulties, especially from the

constant wars, and at length they fled with Pomare II. to Eimeo
and ultimately to Now South Wales, returning in 1812 when
Pomare renounced heathenism. In 1815 he regained his power in

Tahiti. For a time the missionaries made good progress,—a priat-

ing press was established (1817), and coffee, cotton, and sugar werf

planted (1819); but soon there came a serious relapse into neathen

practices and immorality. Pomare II. died of drink in 1824.

His successor Pomare 111. died in 1827, and was succeeded by his

half-sister Aimata, the unfortunate "Queen Pomare." In 1828 a

nev? fanatical sect, the '

' Mamaia," arose, which gave much trouble

to the missions and whose influence is still felt. The leader pro-

claimed that he was Jesus Christ, and promised to his followers a

sensual paradise.

French Annexation.—In 1836 the French Catholic missionaries

in Jlangareva attempted to open a mission in Tahiti. Queer
Pomare, advised by the English missionary and consul Pritchard'

refused her consent, and removed by force two priests who had

landed surreptitiously and to whom many of the opposition party

in the state had rallied.. In 1838 a French frigate appeared, under

the command of M. Du Petit-Thouars, and extorted from Pomare
the right of settlement for Frenchmen of every profession.

_
Other

acts of interference followed, and at length, in 1842, Admiral dn
Petit-Thouars procured the signature of a document placing the

islauds under French protection, the authority of the queen and

chiefs being expressly reserved. In 1843 Petit-Thouara reappeared,

and, alleging that the treaty of 1842 had not been duly carried out,

deposed the queen and took possession of the islands. His high-

handed action was not countenanced by the French Government,

but, while it professed not to sanction the annexation, it did not

retrace the steps taken. Two years were spent in reducing the

party in the islands opposed to French rule ; an attempt to conquer

the western islands failed ; and at length, by agreement with Eng-

land, France promised to return to the plan of a protectorate and

leave the western islands to their rightful owners. The London

missionaries were replaced by FJrench Protestants, but neither they

nor the priests have been very successful, possibly because Frencfl.

is a compulsory subject in the Government schools. In 18&:
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Tahiti^ includiug Eimeo, was proclaimed a French colony. It is

the residence of the governor-general of the French dependencies

irf the Pacific.

IMttrature.—The following list includes the tooks which seem most to de-

MSre meiition: Hawkesworth's Voyages, especially Wa,ili3's Voyage. H.M.S.
'Dolphin," in vol. i., London. 1773 ; 'Cook"» Three Voyages, with Forster's account
of the second voyage ; Freycinel, Voyage de la Coquille, .and Lesson's account

o( the same voyage, Paris, 1839; Bennett, Whating Voyage. London, 1840. For
manners and customs of the natives, see Cook, Duff, Ellis. For modern statistics,

see De'graz. La Tahiti, Pails, 1845; Notices Coloniales, Paris, 1886, vol. 11. For
the early history of the -Islands, see Eilis, Polynesian Researehea. London, 18:;9 ;

Vineendon-Dumoulin and Dtsgraz, lies Taiii, Paii^, 1S44. For mission history,

see Voyage of the Duff, London, 1799,; Ellis; Williams, Missionary Enterprise in

the South Sea Islands, London, 1839. For the French occupation, seeMoerenhout,
Voyage aux lies du Orand Ocean, Paris, 1837 ; Vincendon-DumouUu and Desgraz

;

Pritchard, Polynesian Reminiscences, London, 1866. (A. v. H.)

TAIWAN. See Formosa.
TAJAK, Tajik, or Tausik, a term originally occurring in

the Pahlavi writings, and explained to mean, first, the Arabs
in general, then their descendants born in Persia and else-

where out of Arabia, and, lastly, the Persians in general and
their descendants born in Turkestin and elsewhere out of

Persia. Tajak has thus come to be the collective name
of all communities of Iranian stock and Persian speech,

wherever found in Central Asia. These are co-extensive

with the former eastward and northward limits of the

Persian empire ; but, since the ascendency of the Tdrki

races, they have become the subject element in Turkestdn,

Afgh4nistin, Bokhdra, Khiva, Kashgaria, while still politi-

cally dominant in Badakhshdn, Wakhdn, Darwiz, Kost,

and Karat^ghin. In most of these places the Tajaks, with

the kindred Galchas, seem to form the bulk of the popula-

tion, the distinction being that Tajak is applied rather to

the settled and more civilized lowlanders of modern Persian

speech, Galcha to the ruder highlanders of Ferghina,

Pohistin, Wakhin, ic, who speak either archaic forms of

Persian or dialects intermediate between the Iranian and
Sanskritic (Indian) branches of the Aryan linguistic family.

The Tajaks are thus a settled Iranian people, agriculturists

in the country, traders and artisans in the towns, and are

essentially "ParsivAn," that is, men of Persian speech,— this

term, however, being more specially applied to those of

Afghinistdn. But, although mainly of Iranian stock, with

light complexion and regular features,, the Tajaks claim

Arab descent, regarding the district about Baghdad as their

primeval home, and considering themselves the descendants

of the Arabs who overran Central Asia in the first century

ol the Flight. At the same time, " it is evident that the

ic jabitants of the greater part of this region (Central Asia)

must from an early period have come in contact with the

successive waves of Turkish (Tfirki) and even Mongol
popx.lation which broke over them; accordingly we find

that, Jthough the type is essentially Iranian, it has under-

gone a certain modification, . . , face, though obviously

Persian, is more oblong than that of the Turk, more or less

ieavy cheeks, thick nose, large mouth, wide forehead, . . .

middle height, powerful frame, and broad shoulders, . . .

dark hair, but among the Galchas a few fair people are

found " (Capt. J. 'isl. Trotter, Bokhdra, p. 169). The term
Tajak must also be distinguished from Sarte, the latter

simply meaning "trader" or "shopkeeper," and being

applied indiscriminately to the settled as opposed to the

nomad element, and especially to the urban populations, of

whatever race, in Central Asia.^ The Tajaks are known as

Tl,ts on the west side of the Caspian (Baku, Lenkoran, <fcc.).

TAKA. See Nubia.
TALAVERA de la Reina, a town of Spain, in the

• "Quand nn Usbeg est devena completement s^dentaire . . . il

devient SarU ; le mot Sarte n'est done pas une appellation ethnique**

(Charles de Ujfalvy in Bui. Sac. GiorjT., June 1878). But the Tajaks,

being always settled, were the first to be known as Sartes ; whence the

still prevalent erroneous impression that the word had a racial mean-
ing, implying an Iranian as opposed to a Tilrki element. Neverthe-

less tiere is a certain local etiquette observed in the use of the two
words Tajak and Sarte, embodied in the popular saying: "When a

stranger presents himself and eats your bread, call him a TajaJc ; when
be is gone you may call him a Sarte.

'

province of Toledo, is situat^d on the right bank of the

Tagus, and on the railway from Madrid to Caceres, some
40 miles below Toledo and 64 miles south-east from Madrid.
It was formerly surrounded by a triple circumvallation,

portions of which still remain. It has no buildings of

special interest, and its commerce and manufactures are

inconsiderable. The population within the municipal

limits in 1877 was 10,029.
Talavera is the birthplace (1536) of Mariana the historian. Well-

ington overcame a superior French force here on July 27-28, 1809.

TALBOT, Family of. Apart from its achievements,

this is one of the few families in the English aristocracy

which traces alike its descent and its surname from the

Norman conquerors of England ; and it may really be said

that there has hardly been a time during the last eight

hundred years in which the Talbots have not been of con-

siderable account in public life. Yet in some periods they

appear rather as a potential influence, while at certain

marked epochs they stand out among the most prominent
actors in English history. The name of Richard Talbot

occurs in Domesday Book as the holder of nine hides of

land in Bedfordshire under Walter Gifiard, earl of Buck-
ingham. There is no evidence that he came over to Eng-
land with the Conqueror himself ; and, as he did not hold

of the king in capite, it is clear that he was not a leader.

His son Geoffrey Talbot took part with the empress Maud
against King Stephen. But apparently it was another son

Hugh who continued the line ; of whom it is recorded that

he held the castle of Plessi against Henry I. for Hugh de
Gournay, and afterwards became a monk at Beaubec in

Normandy. His son Richard obtained from Henry II. the

lordship of Linton in Herefordshire, and from Richard I.

the custody of Ludlow castle ; and his descendants for

some generations appear to have been wardens of various

castles on the borders of Wales. Under Edward II. a

Gilbert Talbot was head of the house, and invaded Scot-

land in the king's company, but afterwards took part with

Thomas of Lancaster against the king. He, however, was
pardoned, and obtained from Edward III. a confirmation

of the grant of the manor of Liaton and other lands to

himself and his heirs.

His son Richard, who had married a daughter of John
Comyn of Badenoch, laid claim to certain lands in Scot-

land in her right, and, when restrained from entering that

country by land (Edward IIL having then made an alliance

with King David), he joined in a successful expedition

which invaded it by sea in the interests of Edward Baliol.

Three years later he was taken prisoner in Scotland, and
redeemed for 2000 marks, after which the king made him
governor of Berwick. He took part also in Edward's

wars against France, as did likewise his son Gilbert, who
succeeded him, At this time the family possessed lands

in the counties of Oxford, Gloucester, Hereford, and Keut,

and a little later in Berkshire, Wilts, Salop, and Essex.

Another Gilbert Talbot, grandson of the last, claimed to

carry the great spurs at the coronation of Henry V., and

had a commission to receive the submission of Owen
Glendower and his adherents. He also distinguished

himself in the invasion of Normandy. He was twice

married, his second wife being a Portuguese lady, but he

left no male issue, and was succeeded by his brother John,

the special hero of the family.

Hitherto the head of the house had borne the name of

Lord Talbot ; but this John, after obtaining by marriage

the title of Lord Furnivall, was for his distinguished

actions created earl of Shrewsbury. He made his name so

terrible in France that for several generations afterwards

French mothers used to threaten refractory children that

the Talbots would come if they were not quiet (Brown's

Ve/ietian Calendar, ii. 75). He rescued Maine from the

I xxiir. — 4
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French and took Pontoise ; but his own capture by

the Maid of Orleans was what probably discouraged the

English most of all in their disasters beyond sea. He was

exchanged for an eminent French prisoner and a heavy

ransom, besides. He served also several times as lieutenant

of Ireland, and in 1446 was created earl of Wexford and

of Waterford, in addition to tlie title of Shrewsbury, xyliich

h^d been conferred upon him in 1442. He died in 1453,

in, an unsuccessful expedition for the recovery of Guienne,

which had lately submitted to the French. His son John,

Viscount Lisle, was slain along with him in the same fatal

battle.

But, besides his martial exploits which live in history,

chis John claims some attention for his family alliances.

His first wife Maud, a granddaughter of Thomas, Lbrd

Furnivall, brought him the castle of Sheffield as part of

her inheritance, and he was accordingly summoned to

parliament in the days of Henry IV. as John Talbot of

Hallamshire, otherwise Lord Furnivall, more than thirty

years before he was made earl of Shrewsbury. The
property remained in the hands of his descendants, and

became a favourite residence of the family during the

whole of the Tudor era ; and, but for the death in 1616 of

Gilbert, seventh earl of Shrewsbury, without male issue, it

has been remarked by Hunter that Sheffield might have

remained much longer a centre of feudal magnificence

rather than of commerce and manufactures. The second

wife of John, earl of Shrewsbury, was Margaret, the eldest

of three daughters of Richard Beauchamp, earl of War-
wick, by his second wife, a daughter of Thomas, Lord
Berkeley. By her he obtained a third part of the Berkeley

property ; and, though she did not become the mother of

a line of earls, her eldest son, John Talbot, was created

Viscount Lisle, and it was he who fell along with his

father at the disastrous battle of Chatillon in Gascony.

His son Thomas, who inherited the title of Viscount Lisle,

was also slain at the early age of twenty-two 'n a feudal

contest with Lord Berkeley, arising out of a dispute as to

the possession of Berkeley castle, at Nibley Green, near

Wotton-under-Edge, March 20, 1470; and the title was
afterwards conferred on Edward Grey, the husband of one

of his two sisters.

John, the second earl of Shrewsbury, was the first earl's

son by his first wife. He had been knighted at Leicester

in 1426 along with the infant king Henry VI., had served

in the wars of France, and been made chancellor of Ireland

during his father's lifetime, when he was only Lord Talbot.

Afterwards he was made lord high treasurer of England,

and in 1459 was rewarded for his services to the house of

Lanc&ter with a grant of 100 marks a year out of the

lordship of Wakefield, forfeited by Richard, duke of York.

But next year he and his brother Christopher were slain

at the battle of Northampton, fighting in the eausf of

Henry VI. His son John succeeded him, and then his

grandson George, who fought for Henry VII. at Stoke,

and whom King Henry VIII. sent as his lieutenant

against the rebels in that most formidable insurrection,

the Pilgrimage of Grace. But perhaps the thing which
mcst redounds to his credit is the humanity with which
(as related by Cavendish) he received the fallen Cardinal

Wolsey into his house at Sheffield when he was on his way
up to London as a state prisoner, and endeavoured to

remove those gloomy anticipations of his fate which in

fact brought on his last illness.

Francis, the fifth earl, took a leading part in the

invasions of Scotland under Henry VIII. and Edward
VL, and was one of the two peers who alone opposed the

bill for abolishing the pope's jurisdiction under Elizabeth.

His son George, who succeeded, was the earl to whom the

custody of Mary Stuart was committed, his delicate and

onerous task being rendered all the more difficult for him
by the intrigues of his bold, ambitious second wife, Bess ol

Hardwick, the builder of Chatsworth, who had married

three Jiusbands before her union with him. Two sons of

this last earl succeeded one another, and the title then

devolved, for want of male issue, on the lineal descendants

of Sir Gilbert Talbot of Grafton in Worcestershire, third

son of John, the second earl. This Sir Gilbert had fought
for Henry VII. at Bosworth, where he was severely

wounded, was knighted on the -field, and was throughout
one of the first Tudor's most trusted councillors. He
fought also at Stoke against the insurgents with Lambert
Simnel, was made a knight banneret,, governor of Calais,

and lord chamberlain.

The ninth earl, George, descended from this Gilbert, is

not distinguished by aay prominent actions. He died

unmarried, and his brother, who followed next, was
succeeded by his grandson Francis, chiefly memorable for

his unhappy fate. His second wife, a daughter of the

carl of Cardigan, was seduced by the duke of Buckingham,
whom the outraged husband challenged to a duel. The
countess, it is said, was present at the scene, and held

Buckingham's horse in the disguise of a page, saw her

husband killed, and then clasped her lover in her arms,

receiving blood-stains upon her dress from the embrace.

Charles, the twelfth earl, son of this unfortunate nobleman,

was raised by William III. to the dignity of a duke for

his important diplomatic services. His position in those

slippery times was altogether exceptional. Abandoning
the religion of his ancestors he became a Protestant, was
one of the seven who signed the invitation to William of

Orange to come over, and was continually consulted -by

him on state affairs after he becq,me king. Yet, being

apparently of a very sensitive disposition, he seems to have
at times repented what he had done, and even corresponded

with James at St Germain
;
yet again, in times of danger,

he was as ready as ever to stake his life and fortunes in

the service of his country to preserve the new settlement.

It was apparently his extreme sensitiveness that caused

him to be spoken of as "the king of hearts." In 1694
he was created marquis of Alton and duke of Shrewsbury,

but as he left no son these titles died along with him, and

the earldom of Shrewsbury devolved on his cousin Gilbert,

a Roman Catholic priest.

From this time the direct line of Sir Gilbert Talbot of

Grafton began to fail. A nephew three times succeeded

to an uncle, and then the title devolved upon a cousin,

who died unmarried in 1856. On the death of this cousin

the descent of the title was for a short time in dispute, and

the lands were claimed for the infant son of the duke of

Norfolk under the will of the last earl ; but the courts

decided that, under a private Act obtained by the duke of

Shrewsbury in the sixth year of George I., the title and

estates must go together, and the true successor to the

earldom was found in Earl Talbot, the head of another

line of the descendants of Sir Gilbert Talbot of Graftoo,

sprung from a second marriage of Sir Gilbert's son, Sir

John Talbot of Albrighton. The head of this family in

the beginning of the last century was a divine of some
mark, who died bishop of Durham in 1730. His son

Charles, who filled the office of lord chanceUor, was
created Baron "Talbot of Hensol in Glamorganshire in

1733 ; and his son again was advanced to the dignity of

Earl Talbot in 1761, to which was added that of Baro«
Dynevor in 1780. Then succeeded a nephew, who was
also created Viscount Ingestre, and assumed by royal

licence the surname of Chetwynd before Talbot, from his

mother.

The Earl Talbot who successfully claimed the Shrews^

bury title (as the eighteenth earl) was the present earl's
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grandfather, and all the titl«3 just mentioned have been

united in his line ever since. (j- OA.)

TALBOT, William H£Nky Fox (1800-1877), a dis-

coverer in photography, was the only child of Willian>

Davenport Talbot, of Laycock Abbey, Wilts, and of Lady

Elizabeth Pox Strangways, daughter of the second earl of

Uchestcr. He was born in February 1800, and educated

at Harrow and at Trinity College, Cambridge, where he

gained the Person prize in 1820, and graduated as twelfth

wrangler in 1821. From 1S22 to 1872 he frequently

communicated papers to the Royal Society, many of them

on mathematical subjects. At an early period he had

begun his optical researches, which were to have such

important results in connexion with photography. To

the Edinburgh Journal of Science in 1826 he contributed

a paper on " Some Experiments on Coloured Flame ";

to the Quarterly Journal of Science in 1827 a paper on

"Monochromatic Light"; and to the P/dlosophical ilaga-

tine a number of papers on chemical subjects, including

one on " Chemical Changes of Colour." Before Daguerre

exhibited in 1839 pictures taken by the sun, Talbot had

obtained similar success, and as soon as Daguerre's dis-

coveries were whispered communicated the results of his

experiments to the Royal Society (see Photography, vol.

xviii. p. 824). In 1841 he made known his discovery

of the calotype process, but after the discovery of the

collodion process by Scott Archer, with whom he had a

lawsuit in reference to his patent rights, he relinquished

this field of inquiry. For his discoveries, the narrative

of which is detailed in his Pencil of Nature (1844), he

received in 1842 the medal of the Royal Society. While

engaged in his scientific researches he devoted a consider-

able portion of his time to archaaology, and this field of

inquiry latterly occupied his chief attention. Besides

reading papers on these subjects before the Royal Society

of Literature and the Society of Biblical Archaeology, he

published Hermes, or Classical and Antiquarian Reseat dies

(1838-39), and Illuslraiions of the Antiquity of the Book

of Genesis (1839). With Sir fienry Rawlinson and Dr
Hincks he ghares the honour of having been one of the

first decipherers of the cuneiform inscriptions of Nineveh.

He- was also the author of English Etymologies (1846).

He died at Laycock Abbey, 17th September 1877.

TALC. See Geology, vol. x. p. 228, and Mineealoot,
vol. xvL p. 414.

TALCA, a town of Chili, capital of the province of

Talca, is situated on the Claro, a tributary of the Maule,

nearly due south of Santiago, with which it is connected

by rail. The town has a lyceum and some woollen manu-
factures (especially of " ponchos"). In 1875 the population

numbered 17,496, and in 1885 about 19,000
TALENT. See Numismatics, vol. xvii. p. 631.

TALES are, in the usual acceptance of the word, ficti-

tious narratives, long or short, ancient or modern. In this

article "tale" is used in a stricter sense, as equivalent to the

German "Volks-marchen" or the French "conte populaire."

Thus understood, popular tales mean the stories handed
down by oral tradition from an unknown antiquity,

among savage and civilized peoples. So understood,

popular tales are a subject in mythology, and indeed in

the general study of the development of man, of which the
full interest and importance is scarcely yet recognized.

Popular tales won their way into literature, it is true, at a
very distant period. The Homeric epics, especially the
Odyssey, contain adventures which are manifestly parts
of the general human stock of popular narrative. Other
examples are found in the Rigveda, and in the myths which
were handled by the Greek dramatists. Collections of

popular tales, more or less subjected to conscious literary

treatment, are found >o Sanskrit, as in the work of

Somadova, whose Kathd Saii't S<igarn, or "Ocean of the
Streams of Story," has been translated by Jlr I'awucy
(Calcutta, 1880). The TiiODaAND and 0^R Nir.iix.s (,^.c.)

are full of popular tales, and popular tales are the Rt3i)ie

of the mediffival Gesta Romanonim, and of the collections
of Straparola and other Italian conteur^. fn all these and
similar gatherings the story, long circulated from mouth
to mouth among the people, is handled with conscious art,

and little but the general outline of plot and cliiiractcr of
incident can be regarded as original. In tbe J/iitoires mi
Confcs du I'emps Passe of Perrault (Elzevir, Amsterdam,
1697; the Parisiau edition is of the same date) we have
one of the earliest gatherings of tales which were taken
down in their nursery shape as they were told by nurses
to children. This at least seems probable, though M.
Alfred Maury thinks Perrault drew from literary sources.

Perrault attributed the composition to his son, P. Darmau-
cour, at that time a child, and this pretext enabled him to

give hia stories in a simple and almost popular guise. In

the dedication signed by the boy, Perrault offers remarks
which really do throw a certain light on the origin and
characteristics of "marchen." He says, "lis renferuient

tons une morale tres sens6e et doiinent une image

de ce qui se passe dans les moindres families, oil )a louable

impatience d'instruire les enfans fait iuiaginer des histoires

diipourviles de raison pour s'accomoder iiccs memos enfants,

qui n'en ont pias encore." It seems that popular tales in

many cases probably owe their origin to the desire of

enforcing a moral or practical lesson. It appears that

their irrational and "infantile" character—" dcpoui'vdea

de raison "—is derived from their origin, if not actually

among children, at least among childlike peoples, who have

not arrived at "raison," that is, at the scientific and modern
conception of the world and of the nature of man.

The success of Perrault's popular tales brought the

genre into literary fashion, and the Comtesse d'Aulnoy in-

vented, or in some cases adapted, "contes," which still retain

a great popularity. But the precise and sciantific collec-

tion of tales from the lips of the people is not much earlier

than our century. The chief impulse to the study was
given by the brothers Grimm. The first edition of their

Kinder- und Haus-JJdrchen V!3.s 'puhlished in 1812. The
English reader will find a very considerable bibliography

of popular tales, as known to the Grimms, in Mrs Alfred

Hunt's translation, Grimm's Household Tales, with Notes

(London, 1884). " How unique was our collection when it

first appeared," they exclaim, and now merely to enumerate

the books of such traditions would occupy much spac&

In addition to the marchen of Indo-European peoples, the

Grimms became acquainted with some Malay stories,

some narratives of Bechuanas, Negroes, American Indiana,

and Finnish, Esthonian, and Magyar stories. Thus tho

Grimms' knowledge of non-European marchen was extremely

slight. It enabled them, however, to observe the increase

of refinepient " in proportion as gentler and more humane
manners develop themselves," the monstrosities of Finnish

and Red-Indian fancy gradually fading in the narratives

of Germans and Italians. The Grimms notice that the

evolution of popular narrative resembles the evolution of

the art of sculpture, from tho South-Sea idol to the frieze

of the Parthenon, "from the strongly marked, thin, even

ugly, but highly expressive forms of its earliest stages to

those which possess external beauty of mould." Since tho

Grimms' time our knowledge of the popular tales of non-

European races has been greatly enriched. We possess

numbers of North-American, Brazilian, Zulu, Swahili,

Eskimo, Samoan, Maori, Kaffir, Malagasy, Bushman, and
even Australian marchen, and can study them in compar-
ison with the stories of Hesse, of the West Highlands of
Scotland, of Scandinavia.
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While the popular romances of races of all colours must

be examined together, another element in this subject is

not less important. It had probably been often observed

before, but the fact was brought out most vividly by

Von Hahn {Griechische und atbanesiscke Mdrchen, Leipsic,

J864), that the popular tales of European races turn

on the same incidents, and display the same succession

of situations, the same characters, and the same plots,

as are familiar in the ancient epic literature of Greece,

India, Germany, and Scandinavia. The epics are either

fully-developed marchen evolved by the literary genius of

poets and saga-men, or the marchen are degenerate and

broken-down memories of the epics and sagas, or perhaps

there may be e.xamples of both processes. The second

vie\7,—namely, that the popular tales are, so to speak, the

scattered grains of gold of which the epic is the original

"pocket" or "placer,"—the belief that the marchen are

the detritus of the saga,—was for a long time prevalent.

But a variety of arguments enforce the opposite conclusion,

namely, that the marchen are essentially earlier in char-

acter than the epic, which is the final form to which they

have been wrought by the genius of Homer or of some other

remote yet cultivated poet. If this view be accepted, the

evolution of marchen and of certain myths has passed

through the following stages :

—

(1) The popular tale, as current among the unculti-

Tated peoples, such as Iroquois, Zulus, Bushmen, Samoans,

Eskimo, and Samoyedes. This tale will reflect the mental

condition of rude peoples, and will be full of monstrous

and miraculous events, with an absence of reason proper,

jis Perrault says, " a ceux qui n'en ont pas encore." At the

same time the tale will very probably enforce some moral

or practical lesson, and may even appear to have been

invented with this very purpose, for man is everywhere

impressed with the importance of conduct.

(2) The same tale—or rather a series of incidents and

a plot essentially the same—as it- is discovered surviving

in the oral traditions of the illiterate peasantry of European

races. Among them the monstrous element, the ferocity

of manners observed in the first stage, will be somewhat
modified, but will be found most notable among the

Slavonic tribes. Nowhere, even in German and Scottish

marchen, is it extinct, cannibalism and cruel torture being

favourite incidents.

(3) The same plot and incidents as they- exist in the

heroic epics and poetry of the cultivated races, such as

the Homeric books, the Greek tragedies, the Cyclic poets,

the Kaleioala of the Finns, certain hymns of the Rigveda,

certain legends of the Brahmanas, the story of the

Volsungs,—in these a local and almost historical character

13 given by the introduction of names of known places, and
the adventures are attributed to national heroes,^Odys-

seus, ffidipus, Sigurd, Wainamoin en, Jason, Pururavas, and
others. The whole tone and manners are nobler and more
refined in proportion as the literary workmanship is more
elaborate.

This theory of the origin of popular tales in the fancy

pi peoples in the savage condition (see Mythology), of

their survival as marchen among the peasantry of Indo-

European and other civilized races, and of their transfigu-

ration into epics, could only be worked out after the

discovery that savage and civilized popular tales are full of

close resemblances. These resemblances, when only known
to exist among Indo-European peoples, were explained as

part of a common Aryan inheritance, and as the result of

a malady of language. This system, when applied to

myths in general, has already been examined (see Mytho-
looy). According to another view, marchen everywhere

resemble each other because they all arose in India, and

have thence been borrowed and transmitted. For this

theory^consult Benfey's Panchatantra and M. Cosquin's

Contes de Lorraine (Paris, 1886). In opposition to the

Aryan theory, and the theory of borrowing from India,

the system which is here advocated regards popular tales

as kaleidoscopic arrangements of comparatively few situa-

tions and incidents, which again are naturally devised by

the early fancy. Among these incidents may bo men-

tioned, first, kinship and intermarriage between man and

the lower animals and even inorganic phenomena. Thus

a girl is wooed by a frog, pumpkin, goat, or bear, or

elephant, in Zulu, Scotch, Walachian, Eskimo, Ojibway,

and German marchen. This incident is based on the lack

of a sense of difference between man and the things in the

world which is prevalent among savages (see Mythology).

Other incidents familiar in our nursery tales (such as

"Cinderella" and "Puss in Boots") turn on the early

belief in metamorphosis, in magic, in friendly or protecting

animals (totems or beast manitous). Others depend on

the early prevalence of cannibalism (compare Grimm, 47,

" The Juniper Tree "). This recurs in the mad song of

Gretchen in Faust, concerning which a distinguished

student writes, " This ghost of a ballad or rhyme is my
earliest remembrance, as crooned by an old East-Lothian

nurse." (Compare Chambers's Popular Rhymes of Scot-

land, 1870, p. 49.) The same legend occurs among the

Bechuanas, and is published by Casalis. Yet another

incident springs from the taboo on certain actions between

husband and wife, producing the story of Cupid and Psyche

(see Lang's Custom and Myth, 1884, p. 64). Once more,

the custom which makes the youngest child the heir is illus-

trated in the miirchen of the success, despite the jealousy

of the elders, of Cinderella, of the Zulu prince (Callaway's

Tales from the Amazidu, pp. 64, 65), and in counfless

other marchen. In other cases, as in the world-wide

marchen corresponding to the Jason epic, we seem in

presence of an early romantic invention,—how diffused it

is difficult to imagine. Moral lessons, again, are inculcated

by the numerous tales which turn on the duty of kind-

ness, or on the impossibility of evading fate as announced

in prophecy. In opposition to the philological explanation

of the story of Qidipus as a nature-myth, this theory of

a collection of incidents illustrative of moral lessons is

admirably set forth in Prof. Cauparetti'a Edipo e la

Mitologia Comparata (Pisa, 1867).

On a general view, then, the stuff of popular tales ia a

certain number of incidents and a certain set of combina-

tions of these incidents. Their strange and irrational

character is due to their remote origin in the fancy of men
in the savage condition ; and their wide distribution is

caused, partly perhaps by oral transmission from people to

people, but more by the tendency of the early imagination

to run everywhere in the same grooves. The narratives,

in the ages of heroic poetry, are elevated into epic song,

and in the Middle Ages they were even embodied in

legends of the saints. This view is maintained at greater

length, and with numerous illustrations, in the introduction

to Mrs Hunt's translation of Grimm's Kinder- und Haus-

Marchen, and in Custom and Myth, already referred to.

A complete bibliography of the. literature of popular tales would
fill many pages. The reader who is curious about savage popular

tales may turn to Theal's Kaffir Folk Lore (2d ed., London,
1886); Callaway's Nursery Talcs of the Amasuhi (London, 18C8);

Schoolcraft's Algie Researches ; Gill's Myths and Tales of tlie South

Paeific; Petitot's Traditions Indienncs (1886); Shortland's Maori
Eeligion and Mytholor/y (Loudon, 1882) ; The South African Folk
Lore Record; the Folk Lore Rirord (London, 1879-85, Malagasy
stories) ; Rink's Talcs and Traditions of the Eskimo ; Bleek's

Hottentot Talcs and Fables (London, 1864); Castren's Samoyedische
Mdrchen ; and Leland's Algonquin Legends (London, 1884). For
European tales, the bibliography in the translation of Grimm
already referred to may be used, and the Maisonneuve collection,

Les Liltfratures jiopulaircn may be recommended. The names of
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Liehtecht, Kohler, Dasent, Kalston, Nigra, Pitri, Cosquin, Afanasief,

Gaidoz, Sdbillot, may serve as clues through the enchanted forest of

the nui'sery tales of Europe. (A. L.)

TALFOURD, Sm Thomas Nook (1755-1854), was at

once eminent "as a lawyer, as a writer, and as a member of

a brilliant and polished society. He had the faculty of

winning friendships ; so sympathetic indeed was his nature

that he unconsciously biassed many of. the most acute

among his acquaintances towards an estimate of his genius

as an author—more especially as a dramatist—hardly

commensurate with what more impartial criticism has

decided to be his just meed of praise. But, though even

his most excellent work in literature has now ceased to

be generally cared for, his poetry must always be inter-

esting to the literary student.

The son of a brewer in good circumstances, Talfourd

Was born on January 26, 1795, at Dosey, near Stafford

(some accounts mention Reading). He received his early

education, first at an institution near Hendon, and later

at the Reading grammar-school under Dr Valpy. Here,

it is said, he acquired his taste for dramatic poetry, pre-

sumably under the guidance of Dr Valpy. At the age of

eighteen the lad was sent to London to study law under Mr
Chit.ty, the special pleader. Early in 1821 he joined the

Oxford circuit, having been called to the bar at the Middle

Temple in February of that year. When, fourteen years

later, he was created a serjeant-at-law, and when again he

in 1849 succeeded Mr Justice Coltman as judge of the

Court of Common' Pleas, he attained these distinctions

more perhaps for the zeal and laborious care which he.

invariably displayed in his conduct of the cases confided to

him than on account of any brilliance of forensic talent or

of any marked intellectual subtlety. A parliamentary life

had always had an attraction for him, and at the general

election in 1835 he was returned for Reading. This seat

he retained for close upon six years, and he was again

returned in 1847. In the House of Commons he was no

mere ornamental member. Those efforts of his which have

most interest for us of later date were made on behalf of

the rights of- authors, for whose benefit he introduced the

International Copyright Bill ; his speech on this subject

was considered the most telling made in the House during

that session. The bill met with strong opposition, but
Talfourd had the satisfaction of seeing it ultimately pass

ftito law in 1842, albeit in a greatly modified form.

At the period of his elevation to the bench he was
created a knight, and thenceforward his life was, in the

intervals of his professional labours, devoted to scholarly

and literary pursuits. From his school days he had enter-

tained dreams of attaining eminence as a writer ; and to the

last he remained a diligent student of literature, ancient

and modern. During his early years in London Talfourd

found himself forced to depend—in great measure, at least

-^upon his literary exertions. He was at this period on
the staff of the London Magazine, and was an occasional

contributor to the JEdinburffh and Quarterly reviews, the

AVw Monthly Magazine, and other periodicals; while, on
joining the western circuit, lie acted as law reporter 'to

The Times. His legal writings on matters germane to lit-

erature are excellent expositions, animated by a lucid and
sufficiently telling, -if not highly polished, style. Among
the best of these arc his article " On the Principle of
Advocacy in the Practice of the Bai:" (in the Law Magazine,
January 1846) ; his Proposed New Law of Copyright of the

Highest Importance to Authors (1838) ; Three Speeches de-

livered in the House of Commons in Favour of an Extension

of Copyright (1840); and his famous Speech for the De-
fendant in the Prosecution, the Queen v. Moxon, for the

Publication of Shelley's Poetical Works (1841).
But Talfourd cannot be said to have gained any position

among men of letters until the production of his tragedy

Jon, which was privately printed in 1835, and produced

in the following year at Covent Garden theatre. The
tragedy was also well received in America, and it met with

the honour of reproduction at Sadler's Wells in December

1861. This dramatic poem, its author's masterpiece, .ttirCs

upon the voluntary sacrifice of Ion, king of Argos, in re-

sponse to the Delphic oracle, which had declared that only

with the extinction of the reigning family could the pre-

vailing' pestilence incurred by the deeds of that family be

removed. As a poem Ion has many high qualities. The
blan'u: verse, if lacking the highest excellence, is smooth

and musical, and the lines are frequently informed with the

spirit of genuine poetry ; the character of the high-fouled

son of the Argive king is finely developed, and the reader

is affected throughout by that same sense of the relentless

working and potency of destiny which so -markedly distin-

guishes the writings of the Greek dramatists.

Two years later, at the Haymarket theatre, The Athenian

Captive was acted with moderate success. In 1839 Glen-

coe, or the Fate.of the Macdonalds, was privately printed,

and in 1840 it was produced at the Haymarket; but this

home drama is indubitably ranch inferior to his two classic

plays. The Castilian (1853) did not excite a tenth part of

the interest called forth by Ion. Before this he had pro-

duced various prose writings other than those already re-

ferred to,—among them his "History of Greek Litera-

ture," in the Encyclopedia Metropolitana.

Besides the honour of knighthood and his various legal

distinctions, Talfourd held the honorary degree of D.C.L.

from the university of Oxford. He died in court during

the performance of his judicial duties, at Stafford, on

March 13, 1854.
In addition to the writings above-mentioned, Talfourd was the

author of The Letters of diaries Lamb, mth a Sketch of his Life

(1837); Recollections of a First Visit to the Alps (1841); Vcication

Hanibles and Thoughts, comprising recollections of three Conti-

nental tours in the vacations of 1841, 1842, and 1843 (2 vols., 1844);

and Final Memorials of Charles Lamb (1849-50).

TALISMAN. See Amulet.
TALLAGE, or Taxliage (from the French tailler, i.e.,

a part cut out of the whole), appears to have signified at

first a tax in general, but became afterwards confined in

England to a special form of tax, the assessment upon cities,

boroughs, and royal demesiies—in effect, a land tax. Like

ScuTAGE (q.v.), tallage was superseded by the subsidy sys-

tem in the 14th century. The last occasion on which it was

levied appears to be the year 1332. The famous statute

of 25 Edw. I. (in some editions of the statutes 34 Edw. I.)

De Tallagio non Concedendo, though it is printed among
the statutes of the realm, and was cited as a statute in

the preamble to the Petition of Right in 1627, and by the

judges in John Hampden's case in 1637, is probably an

imperfect and unauthoritative abstract of the Conflrmaiio

Cartarum. The first section enacts that no tallage or aid

shall be imposed or levied by the king and his heirs with-

out the will and assent of the archbishops, bishops, and

other prelates, the earls', barons, knights, burgesses, and

other freemen in the kingdom. Tallagium facere was the

technical term for rendering accounts in the exchequer, the

accounts being originally kept by means of tallies or

notched sticks. The tellers (a corruption of talliers) of the

exchequer were at one time important financial officers.

The system of keeping the national accounts by tallies was

abolished by 23 Geo. HI c. 82. the office of teller-by 57

Geo. in. c. 84.

TALLEYRAND DE PfiRIGORD, Charles MAtrKicB

(1754-1838), created by Napoleon a prince of the empire

under the title of the Prince de B^nevent, was born at

Paris on 2d February 1T54. His father, who was of a

younger branch of the princely family of Chalais, was an
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oSicer in the army of Louis XV., and his mother, also of

noble family, was a member of the royal household at Ver-

sailles. An accident in infancy rendered Talleyrand lame

for life, and changed his whole career. His upbringing was,

in accordance with the fashionable heartlessness of the day,

entirely left to strangers ; and while a boy he was, in con-

sequence of his lameness, formally deprived by a conseil de

famille of his rights of primogeniture,—his younger brother,

the Corate d'Archambaud, taking his place ; and he was
destined for the church. He keenly felt the blow, but was

powerless to avert it ; and he used his enforced profession

only as a stepping-stone to his ambition, always despising

it, and coolly and defiantly forsaking it when he found it

an embarrassment.

When he was removed from the country he was sent to

tho' College d'Harcourt, where he speedily distinguished

himself; and in 1770, when sixteen years of age, he
became an inmate of the Sdminaire de St Sulpice, his

education being completed by a course in the Sorbonne.

Much as Talleyrand despised the church as a career, he
never ceased highly, to appreciate theology as a training,

and he publicly testified to its value to the statesman and
specially to the diplomatist. While achieving distinction

as a student, he carefully cultivated such society as might
promote his advancement ; and it was in the circle of

Madame du Barry that his cynicism and wit, reported by
her to the king, gained him the position of abbe. To his

arts of manner were added, not only his advantages of

birth and scholarship, but a penetrating judgment of men
and affairs, a subtle audacity, and a boundlessly selfish

ambition. As early as 1780 we find this able malgrc hii

to have reached the important position of " agent-general"

of the French clergy. His ability and his flagrant

immorality alike rendered him a marked man, and the

latter did not prevent his appointment, in accordance

with his father's dying request to the king, as bishop of

Autun in January 1789. The clergy of his own diocese

immediately elected him a member of tho states-general;

and he delivered before his constituents one of the most
remarkable speeches which the crisis produced, containing

a sagacious and statesmanlike programme of the reforms

which the condition of France demanded. He thus entered

the assembly as one of its leaders.

The states-general had hardly met ere Talleyrand's influ-

ence was called into play. He successfully urged the

clergy to yield to the demand of the commons that the

three estates should meet together; and the nobles could

thereafter only follow the example thus set. On the

question of the extent of the assembly's authority he again

sided with tlio popular leaders. As a financier of great

foresight and power he soon became justly celebrated;

and his position in the assembly may be estimated by his

appointment as one of a committee of eight to frame the

project of a constitution. All his previous successes were,

however, eclipsed by the daring with whidi he attacked

the rights and privileges of his own order. He had
Seconded tho proposals that the clergy should give up their

tithes and plate for the benefit of the nation, and on 10th
October 1789 ho himself proposed a scheme whereby the

landed property of the church should be confiscated by the

state. On 2d November, after violent debates, his project

was carried, and the old clergy thereafter ranked him as

an enemy. But his general popularity so much increased

that he was charged by the national assembly to prepare a

written memoir in defence of its labours; a^d the mani-

festo, read on February 10, 1790, was received with great

approval throughout tho country. On. the 16th he was
elected president of the assembly for the usual brief term.

On various subjects he was now looked up to as an
authority,—on education, on electoral and ecclssiastical

reform, on banking, and on general finance. His career as

a diplomatist had not yet begun.

On July U, 1790, Talleyrand, at the head of 300 clergy,

assisted at the fete in the Champ do Mars in commemora-
tion of the fall of the Bastille; and publicly blessed the

great standard of France. By this time, however, the

dispute as to the civil constitution of the clergy had broken
out, the decision of the assembly being resisted by the

king, backed by the pope. When in November the king
yielded, Talleyrand boldly took the required oath, only two
bishops following his example. New bishops were elected

by the assembly, and these he, in open defiance of the

chjirch, consecrated. In the end of April 1791 he was
suspended from his functions and excommunicated by the

pope. Without a moment's hesitation Talleyrand aband-

oned his profession, which he never afterwards resumed.

He had been false to its vows, and had scandalized it by
his shameless life. It was only in the preceding February

that he had, in declining nomination for the archbishopric

of Paris, felt, indiscreetly- enough and contrary to his usual

practice, the necessity of writing to the Moniieur a hypo-

critical confession of his, gambling propensities, stating

his gains at 30,000 francs. Although in 1801 the excom-

munication w-as recalled, it was nearly half a century after

his first act of defiance ere he became personally reconciled

to the church, and then only when he was at the point of

death.

On purely political lines, however, Talleyrand's career

became more and more celebrated. In the beginning of

the same month of April 1791, his friend Mirabeau having

just died, he was appointed to succeed him as a director

of the department of Paris, ^ position which still further

increased his influence in the circles of the metropolis.

On the flight of the king in June, Talleyrand leaned at

first and cautiously towards the duke of Orleans, but finally

declared for a constitutional monarchy with Louis XVI.
still on the throne. Ere the constitutional assembly

brought its existence to a close on 1 4th September, he

unfolded before, it his magnificent scheme of national

education, which, in the words of Sir Henry Bulwer,

"haying at one extremity the, communal school and at

the other the Institute, exists with but slight alterations at

this very day." The assembly had voted that none of its

members should be members of the new legislative body,

so that Talleyrand was free ; besides, events were hurrying

on with strange and critical rapidity ; and Talleyrand left

France for England, reaching London in the end of

January 1792. With this visit his diplomatic career may
be said to have begun.

He was not formally accredited, but had in his pocket

an introduction to Lord Grenville bj' Delessart the foreign

minister ; the king himself was aware of his mission, the

ostensible object of which was to conciliate England.

Talleyrand for his part shared the ulterior views of

Narbonne, the minister of war, that it would be for tho

advantage of his country to divert its energies, whjch were

morbidly directed to its internal troubles, into another

channel, and to precipitate an Austrian war. Although

received well in London society, he found the want of

official credentials a fatal obstacle to his diplomatic nego-

tiations, and he returned to Paris, whence he was almost

immediately again despatched to the English court under

much more favourable conditions. He was nominally only

attendant with De, Chauvelin, the minister plenipotentiary,

but he was really the head of the embassy, and he carried

with him a letter of Louis XVI. to George III. At this

time, indeed, Talleyrand's relations with Louis were very

close,—far closer than he afterwards cared or dared to

avow. All, however, was of no avail. The startling

course of the Revolution made the English look askance
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apon hia mission, and he returned baffled to Paris, where
he arrived shortly Jbefore the coup d'etat of the lOth of

Angatt. But this place, where his wariest mancenvres
were outdone by the rapidity of the popular movements,
and where at any turn of affairs he might lose his head,

was not to his liking ; and by the middle of September
he is for the third time in London. It is characteristic

of the man—of the dexterity as well as audacity of hia

intrigue—that he who had but shortly before carried with

him a letter of favour from Louis XVL was, now that

royalty was abolished, the bearer of a specific passport

—

"going to London by our orders''—under the hand of

Danton. Equally characteristic is the express falsehood

with which he opens his negotiations : he writes at once
to Lord Grenville, " I have at this time absolutely no kind
of mission in England "—he was selling his library and
seeking repose. His courtesies were not returned; and,

although he succeeded in making friends in certain high
quarters, he was, in the end of January 1794, under the

provisions of the Alien Act, ordered to leave England.
Fortified with an introduction by Lord Lansdowne to

Washington, he sailed for the United States.

A decree of the convention had issued against Talley-

rand during his stay in England. He was an emigre.

But as the excesses of the period drew to a close the

proscription was recalled on the appeal of Ch^nier, who
founded on Talleyrand's relations with Danton and his

mission to England in the service of the Revolution ! On
July 25, 1795, he arrived at Hamburg, whence he passed

to Berlin, and, after a short stay there, to Paris. He was
received • with enthusiasm in the circles of fashion and
intrigue. He would have been eagerly welcomed by any
of the political parties as a strength ; but the Directory

was in power, and he supported it. "Within the Directory

he supported Barras, as against his compeers. He was
thus a moderate constitutionalist and in the way of

advancement.

During his absence from France he had been elected a

member of the- Institute. He was now elected its secre-

tary. In this capacity he read before it two memoirs—one
on the " commercial relations of the United States with
England," and the other " on the advantages of withdraw-
ing from new colonies in present circumstances." These
Memoirs exhibit Talleyrand at the very maturity of his

powers, and are sufficient to establish his position as

one of the most far-seeing and thoughtful statesmen that

France ever possessed. The first paper shows how, in

spite of the War of Independence, the force of language,

race; and interest must in his view bind England and the

Stales together as- natural allies; and it contains that

remarkable passage (which once read is never forgotten) in

which the civilization of America is described as exhibited

in space as well as in time,—aa the traveller moves wesV
ward from State to State he appears to go backward from
age to age. The papers, which were read in April and
July of 1797, made his claim to state recognition irre-

sistible, and towards the end of the latter month he was
appointed to the post of foreign minister.

He had been carefully scr-nning the political situation,

and he accurately foresaw that the Directory, which
represented no one set of opinions, but only a vain com-
pound of all, could not stand against unity of policy

backed by force, and in the meantime could be manipu-
lated. Thus \\'ith a brutal swiftness its personnel becomes
changed. Barras with his sluggish moderation remains;
but, behind and through him, it is the dexterous purpose
of Talleyrand that is at work. This is the first character-

istic of his administration. ' Its second is the ability which
he displays in his communications with the diplomatic
service, in view of the rupture with England. Its third is

the shamelessly corrupt manner in which ho approaches
the American ambassadors on the subject of the seizure of

certain ships, on the conclusion of a commercial treaty

between England and the States, putting himself ia his

public and powerful position at their service,—if the bribe
were suitably large. And its fourth, is that he is hardly in

the chair of office until he has shrewdly selected Bonaparte
as the object of his assiduous flatteries, writing to him in

semi-confidence, and laying the basis of their future
intimacy. But his first term of office was short : the
American ambassadors spurned his offer and let his

conduct be publicly known, with the result that for this

and other reasons he resigned his post. Public opinion
was outraged. His ofiicial corruption, however, was not
ended, for Talleyrand turned everything into gold ; in his

later diplomacy also he could always be bought ; and this

public immorality was but too faithfully reflected in his

private life, in which gambling was his passion and a
source of his vast wealth.

Out of office, but still -pulling the strings of the Directory,

he awaited the arrival of Napoleon in Paris, and it was
his hand which was most powerful in shaping the events

of the 18th and 19th Brumaire— 9th and 10th November
1799. He reconciled Sieyis to Bonaparte ; a majority of

the Directory—Sieyfes, Ducos, and at last at his persuasion
even Barras—resigned ; the Directory collapsed, and the

consulate was established (see Napoleon and SiEYfes).

Napoleon was the first and Talleyrand the second man in

France.

He was now an absolutist, the whole drift, of hia

influence being in the direction of consolidating, under
whatever title, the power of Bonaparte. For many years

henceforward Talleyrand's career is part of the general

history of France. He is soon again foreign minister ; and
he is acknowledged to have been the ablest diplomatist of

an age when diplomacy was a greater power than it has
ever been before or since To him falls a full share of

responsibility for the kidnapping and murder of the Duo
d'Enghien in March 1804 (st? Savaey). He had assisted

at the councils when the atrocity was planned, and he
wrote to the grand-duke justifying the seizure of the

prince while on Baden territory. His hand in the matter

was of course concealed. But, when one advised hiir\ to

tender his resignation, he demurely remarked, " If, as you
say, Bonaparte has been guilty of a crime, that is no reason

why I should be guilty of a folly." In other and more
agreeable directions he had prostrated himself before

Napoleon's purposes, approving among other- things of the

policy of the Concordat (15th July 1801), and securing

thereby the recall of his excommunication. To the pope's

grateful brief, which gave him liberty " to administer all

civil affairs," he coolly gave a wide interpretation, and he

shortly thereafter married. He of course supported and

defended first the consulship for life and then the crown-

ing of the emperor.

By and by, however, a change comes over his political

attitude, and it is not long ere Napoleon detects it. This

change we date, with Sainte-Beuve, from the end of

January 1809. Before the peace of Tilsit, July 8, 1807,

from Jena onwards, he had personally accompanied the

great conqueror ; after it they stood apart, for the states-

man saw in those brilliant but ceaseless conquests the

prelude to the ruin of his master and his country. He
was now prince of Benevento, and he withdrew from the

ministry, receiving at his own desire the title of vice-grand-

elector of the empire. Yet he had not disapproved of the

Spanish war ; the young princes had 6ven been entrusted

to his surveillance at his country house at ValeuQay, E-jt

anything might have happened to the emperor in Spain,

and Talleyrand had evidently bean calwilating the chances
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of the future. So at the date stated the explosion occurs,

Napoleon pouring upon Talleyrand all the fury of his

invective, reproaching him with the affair of the Due
d'Enghien, and clamouring to know where his enormous
wealth had come from,—how much he had gained at

play or on the stock exchange, and what was the sum of

his bribes by foreign powers. Over and over again such

scenes are repeated, the burden of the fierce reproaches

being always the .same ; but Talleyrand stands impassive

as a statue, remarking once, but not till he is out of the

room, and is limping away, "What ^ pity that such a

great man has. been so badly brought up !" or sending in,

at another time, a resignation, which of course is not ac-

cepted. The reproaches of the emperor were only too well

founded, his minister having reaped a vast harvest from
the smaller powers at the fbrmation of the Rhenish Con-
federation; it is indeed recorded that Talleyrand once put
a figure upon his gains in this department of corruption

—

the figure being no less than sixty million francs.

It is undoubtedly to his credit, however, that he steadily

resisted a warlike policy, and that he was particularly

opposed to the Russian invasion. He was occasionally

employed in diplomatic negotiations, and was even again

offered the post of foreign minister if he would give up
that of vice-grand-elector. This offer, which would have
placed him at the mercy of Napoleon, he declined, and
the breach between the two vridened. Before the events

of 1814 his hotel had become the centre of anti-Napoleonic

intrigue; as the crisis approached he communicated with
the allies ; when it was at hand he favoured a regency,

and a jipeared anxious that Marie Louise should remain in

Paris ; and when this was abandoned he carefully arranged
a feigned departure himself, but that his carriage should
be turned back at the city gates ; he did return ; and the

emperor Alexander was his guest at the H6tel Talleyrand !

The revolution was his work ; and his nominee Louis
XVIII. ascended the throne. '' For a third time, and again
under a new master, he was appointed foreign minister.

It would be difficult to overestirnate the splendid services

which he now rendered to France.' In Paris, on 23d April,

the treaty was concluded under which, the soldiers of the
allies were to leave French soil; and Talleyrand success-

fully urged that the territory of France should be the

enlarged territory of 1792, and also that the great art

treasures of which so many European cities had been
despoiled should.remain in Paris. A final treaty of peace
between Europe and France was concluded on 30th May,
and in September the cpngress of Vienna assembled. It

was the scene of Talleyrand's greatest triumphs. He
succeeded single-handed in breaking up the confederation

of the allies, and in reintroducing the voice of France into

the deliberations of the European powers. Further, on
January 3, 1815, a secret treaty was concluded between
Austria, France, and England.

When Napoleon escaped from Elba and advanced
towards Paris, Louis XVIII. retired to Ghent. Although
the congress of Vienna was thus broken up, Talleyrand
made no haste to follow him thither. He was puzzled,

and remained so during the Hundred Days. He despised
Louis, and an early ipproach to Bonaparte was out of the

question. ^ He therefore coolly betook himself to Carlsbad,

remarking, when an explanation was asked for, that the
first duty of a diplomatist after a congress was to attend
to his liver ! Waterloo of course decided him. He ap-

peared at Ghent, and was but coldly received. The foreign

powers, however, intervened, conscious after .Vienna of

Talleyrand's value ; and, among others, Wellington insisted

that the great diplomatist must be taken into the councils
of Louis,—Vrith the result that he became prime minister
At the second restoration. But his position was one of

extreme difficulty. The king disliked him ; there were
scenes bordering on violence in the royal presence ; the

Russian emperor intimated his hostility to him ; he shared
the odium of having a man like Fouch6 for a colleague

;

Chateaubriand and his party hated and beset him. For-

tunately an excuse of a broad and national kind soon pre-

sented itself. He objected to the conditions which the

allies were imposing upon France, refused to sign the

treaty, and on 24th September resigned office.

He retired into private life, in which he remained for

fifteen years. Ho only spoke in the House of Peers

three times during this period,—twice (1821 and 1822^
in favour of the liberty of the press, and once (1823)
to protest against the Spanish war. But in 1830, when
Charles X.'s reign was evidently imperilled, he again is at

the centre of intrigue ; -and it is actually at his private but

urgent suggestion that Louis Philippe heads the revolution,

taking, to begin with, the title of lieutenant-general of the

kingdom. Declining the post of foreign minister, h«
proceeded to London as ambassador, conducting himself

and serving his countiy with his usual ccsummate skill.

Ho returned crowned with success after the formation of

the Quadruple Alliance. In November 1834 he resigned,

and quitted public life for ever.

He emerged from his retirement on March S, 1838, to

pronounce before the Institute the ^loge of Reinhard, and

in so doing to treat of diplomacy in general, and to

suggest an indirect but adroit apology for his own career.

He was received ^ith unbounded enthusiasm by the ^lite

of French literature and society—Cousin even exclaiming

that the dloge was worthy of Voltaire. His last illness,

which had by this time shown itself, soon prostrated him.

. He was visited on his death-bed by crowds of celebrities,

.including the king. He died on May 17, 1838, at the

great age of eighty-four. He is buried at Valengay.

.

According to his desire, his memoirs under his own hand
. will not appear till 1890.

There is a considerable body of anonymous and untrustworthy
literature both in French and Kngtish on the subject of this sketch.

For the earlier parf of Talleyrand's career, see the general literature

of the Revolution; for the Napoleonic, the general histories, includ-

ing especially the Memoirs of the Due de Rovigo ; for the third and
last, also the general histories, and especially the Correspondence

between Talleyrand and Louis XVIII., edited by PuUain (1880;
transl. into English, 1881), aiid the Memoirs of Guizot. Refer-

ences abound to the private life of Talleyrand, and on it see also

the Histoire Politique et Vie Intime, by G.Touchard-Lafosse (1848),
and the Souvenirs Intimes siir M. de Talleyrand, by Amed^o
Pichot (1870). The student must be on his guard in perusing

most of this last-mentioned literature. For many years the Bis
Joire Politique et Privie, by G. Michaud (185.3), stood practically

uncorrected, although evidently a studied and bitter attack. The
view taken by Louis Blanc in his Dix Ans (translated into English
in 1845) is also quite distorted, and if one wishes to see a complete
misreading of Talleyrand's career it can be found in Blanc's tenth

chapter of his fifth book. Sir Henry Lytton Bulwer rendered great

service by bis life of Talleyrand, published in his Historical Char-

acters; and the worth and a'ccuracy of Bulwer's biography, which
was speedily translated into French, has been amply acknowledged
by Sainte-Beuve in his valuable treatise (lectures) on Talleyrand,

published in 1870. Reference should also be made to Mignet,

Bastide, and the Mimoires Poliliques oi Lamartine.
Ca'dtion will have to be exercised in reading Talleyrand's auto-

biography, which will not appear till 1890. 'The testimony of con-

temporaries will not be available to check it, and Talleyrand is

proved to have presided at the destruction of much documentary
evidence implicating himself, e.g., at the moment when the

Russian emperor was living at his house. (T. S.

)

TALLIEN, Jean Lambert (1769-1820), the chief

leader of the party that overthrew Robespierre, was the

son of the maitre d'kotel of the Marquis de Bercy, and

was born in Paris in 1769. The marquis, perceiving the

boy's ability, had him well educated, and got him a

place as a lawyer's clerk. Being much excited by the first

events of the Revolution, he gave up his desk to enter a

printer's office, and by 1791 he was overseer of the printing
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(h.partmetit of the MoniUur. While thus employed he

conceived the idea of the Joumal-ajiche, and from January

to, IKety 1791 he placarded a large printed sheet on all

'he walls of Paris twice a week under the title of the Ami
des Citoyens. This enterprise of his, of which the expenses

were defrayed by the Jacobin C\\xhi, made him well known
to the revolutionary leaders ; and he made himself still

more conspicuous in organizing the great "Fete de la

Libert^" on April 15, 1792, in honour of the released

soldiers of Chateau-Vieux, with CoUot d'Herbois. On
July 8, 1792, he was the spokesman of a deputation of

the section of the Place Royale which demanded from

the legislative assembly the reinstatement of Petion and

Manuel, and he was one of the most active popular leaders

in the attack upon the Tuileries on 10th August, on which

day he was appointed secretary or clerk to the revolution-

ary commune of Paris. In this capacity he exhibited an

almost feverish activity ; he perpetually appeared at the

bar of the assembly on behalf of the commune ; he

announced the massacres of September in the prisons in

terms of praise and apology; and he sent off the famous

circular of 3d September to the provinces, recommending

them to do likewise. At the close of the month he

resigned his post on being elected, in spite of his youth,

a deputy to the Convention by the department of Seine-

et-Oise, and he commenced his legislative career by defend-

ing the conduct of the communeduring the massacres. He
took his seat upon the Mountain, and showed himself one

of the most vigorous Jacobins, particularly in his defence

of Marat ; he voted for the execution of the king, and was
elected a member of the. Committee of General Security on

January 21, 1793. After a short mission in the western

provinces he returned to Paris, and took an active part in

the coup) d'etat of 31st May and 2d June, which resulted

in the overthrow of the Girondins. . For the next few

months he remained comparatively quiet, but on Septem-
ber 23, 1793, he was sent with Ysabeau on his famous
mission to Bordeaux. This was the very month in which
the Terror was organized under the superintendence of the

Committees of Public Safety and General Security, and
Bordeaux was one of the cities selected to feel its full

weight. Tallien showed himself one of the most vigorous

of the proconsuls sent over France to establish the Terror

in the provinces ; though with but few adherents, he soon

awed the great city into quiet, and kept the guillotine

constantly employed. It was at this moment that the

romance of Tallien's life commenced. Among his prisoners

was Theresa, Comtesse de Fontenay, the daughter of the

great Spanish banker Cabarrus, the most beautiful and
fascinating woman of her time, and Tallien not only spared
her life but fell deeply in love with her. She quickly

abated the fierceness of his revolutionary ardour, and
from the lives she saved by her entreaties she received the

name of " Our Lady of Pity." This mildness, however,
displeased the members of the committees ; Tallien was
recalled to Paris ; and Madame de Fontenay was imprisoned

there. Danton and his friends had but just fallen, and
the members of the committees were hM afraid to strike

again at the moderates, so Tallien was spared for the time,

and was even elected president of the Convention on March
24, 1794. But the Terror could not be maintained at the

same pitch : Robespierre began to see that he must strike

at many of his own colleagues in the committees it ho was
to carry out his theories, and Tallien was one of the men
condemned with them. They determined to strike first,

and on the great day of Thermidor it was Tallien who,
urged on by the danger in which his beloved lay, opened
*he attack upon Robespierre. The movement was suc-

cessful ; Robespierre and his friends were guillotined

;

^uJ the young Tallien, as tlie leading Thermidorian, was

23—?

elected to the Committee of Public Safety. Now came

the great months of his career : he showed himself a

vigorous Thermidorian ; he was instrumental in suppress-

ing the Revolutionary Tribunal and the Jacobin Club ; he

attacked Carrier and Lebon, the proconsuls of Nantes and

Arras ; and he fought bravely against the insurgents of

Prairial. In all these months he was supported by his

Theresa, whom he married on December 26, 1794, and

who became the leader of the social life of Paris. His last

political achievement was in July 1795, when he was present

with Hoche at the destruction of the army of the ^migr^s

at Quiberon, and ordered the executions which followed.

After the close of the Convention Tallien's political import-

ance came to an end, for, though he sat in the Council of

Five Hundred, the moderates attacked him as terrorist,

and the extreme party as a renegade. Madame Tallien

also got tired of him, and became the mistress of the rich

banker Ouvrard. Bonaparte, however, who is said to have

been introduced by him to Barras, took him to Egypt in

his great expedition of June 1798, and after the capture

of Cairo be edited the oflBcial journal there, the Decade

Ef/yptienne. But Menou sent him away from Egypt, and

on his passage he was captured by an English cruiser and

taken to London, where he had a good reception among
the Whigs and was well received by Fox. On returning

to France in 1802 he got a divorce from his unfaithful

spouse (who eventually married the Prince de Chimay), and

was left for some time without employment. At last,

through Fouch6 and Talleyrand, he got tlie appointment

of consul at Alicante, and remained there until he lost the

sight of one eye from yellow fever. On returning to Paris

he lived on his half-pay until 1815, when he received the

especial favour of not being exiled like the other regicides.

His latter days were spent in the direst poverty ; he had

to sell his books to get bread. He died at Paris on Nov-

ember 16, 1820.

TALLia (Tallys, Talys, cr Tallisius), Thomas
(c. 1515-1585), justly styled " the father of English cathe-

dral music," was born, as nearly as can be ascertained,

about the year 1515. The history of his youth is involved

in some obscurity ; there seems, however, but little doubt

that, after singing as a chorister at old Saint Paul's under

Thomas Mulliner, he obtained a place among the children

of the chapel royal. His next appointment was that of

organist at Waltham abbey, where, on the dissolution of

the monastery in 1540, he received, in compensation for

the loss of his preferment, 20s. for wages and 20s. for

reward. An interesting relic of this period of his career

is preserved in the library of the British Museum, in the

form of a volume of MS. treatises on music, once belong-

ing to the abbey, on the last page of which appears his

autograph, "Thomas Tallys," with the final letter pro-

longed into an elaborate flourish— the only specimen of

his handwriting now known to exist.

Not long after his dismissal from Waltham, Tallis was

appointed a gentleman of 'the- chapel royal; and thence-

forward he laboured so zealously for the advancement of

his art that his genius has left an indelible impression upon

the English school, which owes more to him than to any

other composer of the 16th century, and in the history of

which his name plays a very important part indeed.

One of the earliest compositions by Tallis to which an

approximate date can be assigned is the well-known Service

in the Dorian Mode, consisting of the Venite, Te Deum,

Benedicttis, Kyrie, JVicene Creed, Sanctns, Gloria in

Excehis, Magnificat, and Nunc Dimiilis, for four voices,

together with the Preces, Responses, Paternoster, and Litany,

for five, all published for the first time, in the Rer.

John Barnard's First Book of Selected Church Music, in

1641, and reprinted, with the exception of the Venitt

\\\U. — <
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iD(I Patentoster, in Boyce'3 CatJiedral Music in 1760.1

That this work was composed for the purpose of supply-

ing a pressing need, after the publication of the second

prayer-book of King Edward VI. in 1552 there can be

DO reasonable doubt; and its perfect adaptation to its

intended purpose is sufficiently proved by the fact that.

for more than three hundred years, its claim to occupy the

first and highest place among compositions of its class has

been undisputed. Written in the style known among
Italian composers as lo stile famigliare, i.e., in simple

counterpoint of the iirst species, nota contra notam, with

no Attempt at ingenious points of imitation, or learned

complications of any kind—it adapts itself with equal

dignity and cleainess to the expression of the verbal text

if is intended to illur^trate, bringing out the sense of the

B'oids so plainly that the listener cannot fail to interpret

them aright, while its pure rich harmonies tend far more
surely to the excitement of devotional feeling than the

marvellous combinations by means of which too many of

't'allis's coiiiomporaries sought to astonish their hearers,

while forgetting all the loftier attributes of their art. In

this noble quality of self-restiaint the Litany and Responses

bear a cloae analogy to the Improperia and other similar

works of Palestrina, wherein, addressing himself to the

heart rather than to the ear, the princeps ni.usicx produces

U;e moot thrilling effects by means which, to the super-

ficial critic, appear almost puerile in their simplicity, while

those who are able to look beneath the surface discern in

them depths of learning such as none but a very highly

cultixated musician can appreciate Of this profound

learning Tallis possessed an inexhaustible store ; and the

rich resources it opened to his genius not only placed his

compositions on a level with those produced by the best

of his Italian and Flemish contemporaries, but enabled

him to raise the English school itself to a height which it

had never previously attained, and which, nevertheless, it

continued to maintain undiminished until»the death of

its last representative, Orlando Gibbon?, in 1625. Though
this school is generally said to have been founded by Dr
Tye, there cau be no doubt that Tallis was its greatest

master, and that it was indebted to him alone for the

infusion of new life and vigour which prevented it from

degenerating, as some of the earlier Flemish schools had

done, into a mere vehicle for tlte display of fruitless

erudition. Tallis's ingenuity far surpassed that of his

most erudite contemporaries ; but he never paraded it at

the expense either of intrinsic beauty or truthfulness of

expression. Like every other great musician of the period,

he produced occasionally works confessedly intended for

no more exalted purpose than the exhibition of his

stupendous skill, one of the most remarkable character-

istics of which was the apparent ease with which it

disposed of difficulties that, to composers of ordinary

ability, would have proved insurmountable. Tn his canon,

Miserere jwsiri, the intricacy of the contrapuntal devices

seems little short of miraculous
;

yet, so smooth and
flowing is the effect produced by their dizzy involutions,

that no one unacquainted with the secret of their con-

Btruction would suspect the presence of any unusual

element in the composition. In his motet, Spem in

ilium non habiii, written for forty voices disposed in eight

five-part choirs, each singer is intrusted with a part,

agreeable and interesting in itself, yet never for a moment
interfering with any one of the thirty-nine equally interest-

ing parts with which it is associated. These tours de

force, however, though approachable only by the greatest

contrapuntists living in an age in which counterpoint

' Boyc«'« uniiccountnMe omission of the verj' beautiful Venite is a

misfortune whi''h cannot be too deeply deplored, since it lias led to

lt« oousignment to ulraoit hopeless oblirion.

was cultivated with a success that has neve' since h<»3ii

equalled, serve to illustrate one phase only of T^liis'i

mauy-sided genius, which shines with equal brightness in

the eight psalm-tunes (one in each of the first eight

modes) and unpretending little Veni Creator, printed in

1567 at the end of Archbishop Parker's First Quinquagenr

of Metrical Fsalias, and many other compositions of like

simplicity.

In 1575 Tallis and his pupil William Byrd—as great a
contrapuntist as himself, though by no means his equal

in depth of expression—obtained from Queen Elizabeth

royal letters patent granting them the exclusive right of

printing music and ruling music-paper for twentj'-one

years;.and, in virtue of this privilege, they issued, in the

same year, a joint work, entitled Canliones gux ah argu-

niento Sacrx vocanlur, quitique et sex partium, containing

sixteen motets by Tallis and eighteen by Byrd, all of the

highest degree of excellence. Some of these motets,'

adapted to English words, are now sung as anthems in

the Anglican cathedral service. But no such translations

appear to have been made during Tallis's lifetime ; and
there is strong reason for believing that, though both he
and Byrd outwardly conformed to the new religion, and
composed music expressly for its use, they remained
Catholics at heart to the end of their days.

Tallis's contributions to the Cantioues Sacrie were the

last of his compositions published during his lifetime. He
did not, indeed, live to witness the expiration of th^

patent, though Byrd survived it and published two more
books of Canliones on his own account in 1589 and 1591,

besides numerous other works. Tallis died November 23.

1585, and was buried in the parish church at Greenwich,

.where a quaint rhymed epitaph, preserved by Strype, and
reprinted by Burney and Hawkins, recorded the fact thai

he served in the chapel royal during the reigns of Henry
\T:II., Edward VI., Mary, and Elizabeth. This was de-

stroyed with the old church about 1710; and it was not

until about twenty years ago that a copy was placed in

the present building. Portraits, professedly authentic, oi

Tallis and Byrd were engraved by Vandergucht in 1730,

for Nicolas Haym's projected History of Musi^, but never

published. One copy only is known to exist.

Not very many works besides those already mentioned were

printed during Tallis's lifetime; but a great number are still pre-

served in WS. Unhappily, it is to be feared that many more were

destroyed, iu the 17th century, during the spoliation of tbo

cathedral libraries by the Puritans (W. S. R.)

TALLOW is the solid oil or fat of ruminant animals,

but commercially it is almost exclusively obtained from

oxen and sheep. The fat is distributed throughout the

entire animal structure; but it accumulates in large

quantities as "suet" in the body cavity, and it is from

such suet that tallow is principally melted or rendered.

The various methods by which tallow and other animal

fats are separated and purified have been dealt with under

Oils (see vol. xvii. p. 743). In commerce ox tallow and

sheep tallow are generally distinguished from each other,

although much nondescript animal fat is also found in the

market. Ox tallow occurs at ordinary temperatures as

solid hard fat having a yellowish white colour ; when fre-^h

and new it has scarcely any taste or smell ; but it soon

acquires a distinct odour and readily becomes rancid. The

fat is insoluble in cold alcohol, but it dissolves in boiling

spirit of 0'822 sp. gr. in chloroform, ether,, and the

essential oils. The hardness of tallow and its melting-

point are to some extent affected by the food, age, state

of health, &e., of the animal yielding it, the firmest ox

tallow being obtained in certain provinces of Eussia,.where

for a great part of the year the oxen are fed on hay. New
. tallow naelts at from 42° -5 tOvio" C, old tallow at A3°-5,
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and the melted fat remains liquid till its temperature falls

to 33° or 34° C. Tallow consists of a mixture of tvro-

thirds of the solid fats palmitiii and stearin, with one-third

of the liquid fat olein. A fluid oil known as tallow oil is

obtained from solid tallow by the separation by pressure of

the greater part of the olein. To facilitate the separation

of the olein, tallow is first melted and just before resolidi-

fying it is mixed with about 10 per cent, of benzene or

petroleum spirit. The mixture is then allowed to solidify

in flat cakes or slabs, which are placed in press bags and

piled between iron plates in a hydraulic press. On the

application of pressure the olein mixed with the solvent

hydrocarbon'flows freely out, leaving a hard dense cake of

stearin and palmitin in the bags. The volatile solvents

are subsequently driven off by blowing steam through the

oil, which remains a turbid fatty fluid from the proportion

<>{ solid fats it carries over with it from the hydraulic

press. Tallow oil is a useful lubricant and a valuable

material for fine soap making, but it is not now abundantly

prepared. Mutton tallow differs in several respects from

that obtained from oxen. It is whiter in colour and
harder, and contains only about 30 per cent, of olein.

Newly rendered it has little taste or smell, but on exposure

it quickly acquires characteristic qualities and becomes

rancid. Sweet mutton tallow melts at 46° and solidifies

at 36° C. ; when old it does not melt under 49°, and be-

comes solid on reaching 44° or 45° C. It is sparingly

soluble in cold ether and in boiling spirit of 0'822 sp. gr.

Ill early times tallow was a most important candle -making
substance, 3ind candles made from this material are still consumed
in no inconsiderable quantity, but the greater proportion of the

supply is now absorbed by the soap trade ; the artificial butter

trade which has sprung up since 1872 also takes up lar(;e quantities

of sweet tallow. Tallow is further used extensively as a lubricant

and iu leather dressing, &c. It is of course a product of all cattle

aud sheep-rearing countries, and it forms an important article of

export from the United States, the Argentine Republic, and the

Australian colonies. Till within the last quarter of a century
Russia supplied nearly all the tallow imported into the United
Kingdom; but now the imports from that source are on the most
meagre scale, although Russian P. Y. C. (pale yellow candle) con-

tinues to represent the finest commercial brand.

TALLOWS, Vegetable, See Oils, vol. xvii. p. 746.

TALMA, Joseph Fr.\n90is (1763-1826), French
tragedian, was born at Paris 15th January 1763. After

attending the Mazarin college, he accompanied his father,

who was a dentist, to London, where he studied in the

hospitals. While in London he took part in some amateur
theatricals, and, his talents at once attracting notice, a pro-

fessional engagement was offered him. To this, however,
his father would not consent, and shortly afterwards he
was sent to Pari.^,. where for some years he was assistant to

1 dentist. His predilection for the drama could not be

restrained, and on 21st November 1787 he made his d^but
at the Com^die Fran^jaise in Mahomet. His efforts from
the first won appreciation, but for a considerable time he
was restricted to secondary parts. It was in jeune premier
parts that he first came prominently into notice, and he
attained only gradually to his unrivalled position as the

exponent of strong and concentrated passion. In 1791 he
and other dissentients founded- the Theatre Francjais de la

ruede Richelieu,—a name changed in 1792 to Theatre de la

R6publique, where he won his most striking successes.

Talma was among the earliest advocates of realism in

scenery and costume, being greatly aided in his reforms by
his friend the painter David. He possessed in perfection

the physical gifts fitting him to excel in the highest tragic

jMrts, an admirably proportioned figure, a striking counten-

ance, and. a voice of great beauty and power, which, after

he had conquered a certain thickness of utterance, enabled

him to acquire a matchless elocution. At first somewhat
itilted and monotonous in his manner, he gradually

emancipated himself from all artificial trammels, and
became by perfection of art a model of simplicity. Talma
enjoyed the intimacy of Napoleon, with whom he had

an acquaintance before Napoleon attained greatness ; and
he was a friend of Chenier, Danton, Camille Desmoulins,

and other revolutionists. He made his last appearance

11th June 1826 and died at Paris 19th October of that

year.

Talma was the author of ifemoires de Le Kain, prMdia de
Rijiexions sur cct Aclmr ct sur I'Art Thidtral, contributed to the
Collection des Mimoires sur I'Art Drainatijue, It was published
sc|iarately at Paris in 1856, under the title Ileflexions de Talma sur
Le Kain ct I'Art Thidtral. See Mimoires de J. F. Talma, icrits par

lui-mime, et rccniillis et viis en. ordre yuc let papiers de safamilk,
by Alex. Dumas (1856).

TALMUD signifies—(1) "study of and instruction in

anything (whether by any one else or by oneself)" j^ (2)

"learning acquired";^ (3) "style, system''-.^ as such it is

synonymous with Mishnah in its fifth signification, vol.

xvi. p. 503; (4) "theory," in contradistinction to "prac
tice,"^—synonymous with Midrask in its fourth significa-

tion, vol. xvi. p. 285
; (5) such interpretation of the Mosaic

law as is apparent on the surface thereof and does not

necessitate any further disquisition;^ (6) Boroilho, or the

non-canonical Mishnah -j^ (7) Gemara, i.e., the oldest com-

mentary on the canonical Mishnah ;' (8) the texts of Mish-

nah and Gemara combined,—the meaning which is the one

most commonly attached to the term Talmud. Although
the word Talmud is not to be found in the Bible, there can

be little doubt that it is a classical Hebrew term, as may
be seen by the analogy of Tah&nun, "supplication," Tan-

hUm, " consolation," &c.

Recensions of the Talmud.—The Talmud exists in two
recensions,—the Palestinian, commonly, but by mistake,

called Talmud Yerushalmi (see below), and the Babylonian,

correctly called 2'alnu!d Bahli. The Talmud Yerushalmi

embodies the discussions on the Mishnah (?.u.) of

hundreds of doctors, living in Palestine, chiefly in Galilee

from the end of the 2d till about the middle of the 5th

century, whilst the Babylonian Talmud embodies chiefly the

discussions on the same Mishnah of hundreds of doctors

living in various places in Babylonia, such as NehardVa,'

'.Compare Mishnah, Peak, i, 1, d'?3 nj3D miD niD"7ni ("and
the studying of the Law balances them all") ; Abolh, iv. 13, THT *in

*110?n2 (" be circumspect as regards in.<;truction").

' See Pcrek Rabbi Meir, 6, nio'pna 13^ D':D N^I ("whose heart is

not arrogant on account of his learning") ; c/. T. B. , Pesahim, leaf49a
;

13DD n3.nB'D niO^m ("his learning becomes forgotten by him").

» See T. B., Synhedrin, leaf 24a, '?33 '?U' miD^H ("the mode ol

study prevalent in Babylonia"); cojnp. T. B., Pesahim, 34J, *X733
iDfnon xnnvDB' nrinoN iO^L-m nvis3 unn dic'D vsl-qc
(" foolish Babylonians, who, because ye dwell in a land of darkness,

say sayings that are obscure "), aud T. B., Haba Mesi'a, leaf 85o
,

Rabbi Zera fasted a hundred fasts on going up to Palestine, so that he

might forget the style of Babylonico-Talmudio study (nN?33 X103 oi

nK733 XTloVn), that it should not trouble him any further. Rashi

takes the quotation froni£a6a Mesi'a t^ signify the concrete Babylonian

Talmud, wliich, howevei-, is impossible,

* See T. B., Kiddushin, leaf 405: "Is theory (HIDTTl) greater'or

practice {JVff)iQ) greater! . . . They all answered, Theory (HID?;

is greater because it leads to practice." Talmud, as will have beer

seen, is here given as synonymous with Limmud. .

' See T. B., Baba.Kamma, leaf 1046, KyONp 110711 C' (" I say

this is a plain [Mosaic] teaching "). •

« See T. B., Baba Bathra, leaf 1306, catchword ]nD7 t'N, and

Variae Lectiones in loco.

' See T. B. , Baba Mcs'a, leaf 336, and compare Rashi in loco.

•' The rector of this academy was Shemuel, court physician of Shapnr

I., and astronomer. Whilst his friend and fellow-pupil Rab (q.v.

;

they both attended the lectures of the principal editor of the Mish-

nah) excelled in the other parts of the Jewish law, Shemuel was pre-

eminent in the civil law. On account of this he is repeatedly called

in the Talmud both "Shapur" (like his master) and " Aryokh" (lion,

king, teacher). To him is duo the legal principle that " the law o<
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JCaphri,! llahuza,^ Shekhansib,' but notably at the two

great academies of Sura and Pumbaditha, from about 190

to nearly the end of the 6th century. The doctors of both

recensions, although they primarily discuss the correctness

of the text and meaning of the Mishnah, and what should

be the right legal decision according to it, do not confine

themselves to this. They introduce, as occasion serves,

not merely the whole of the oral tradition handed down to

their time, and the necessary references to, and interpreta-

tions of, the various laws to be found in the Pentateuch

and the other sacred writings, but exhibit also, though only

in a fragmentary manner, an almost complete cycle of the

profane sciences as current orally and known to them

by books composed by Jews and Gentiles. The doctors

of both these recensions were and are called Amoraim
(D'N'iiDN), i.e., mere "discussers, speakers,"* because, unlike

the Mishnic doctors, who were and are called Tannaim
(D*K3n), i.e., "learners, teachers," they abstained from mak-

ing new laws unless absolutely compelled by circumstances

to do so.^ These Amoraim stand, on the whole, in the

same relation to their Mishnic predecessors as counsel

giving a legal opinion, or judges deciding legal cases, stand

to the legislature which frames the laws. In these points

the doctors of both recensions agree. There are, however,

also points of considerable difference between the two Tal-

muds. These are not merely geographical, and so neces-

sarily linguistic,* bat also material. Whilst the discussions

in the Palestinian Talmud are simple, brief, and to the

point, those in the Babylonian Talmud are subtle, long-

winded, and, although always logical, sometimes even far-

fetched.' But there is another difference. The Palestinian

Talmud, besides containing legal and religious discussions,

is a storehouse of history, geography, and archeology,

the civil governmsnt is ifu law," i.e., that except ia religious matters

the Jew must submit to the laws of his country (T. B. , Baba, Dathra,

bib). Shemuel and Rab (like Rabbi Yohanaa and Kes-t Lakish,

Abayj'e and Raba, and others), thougli intimate friends, nevertlieless

diiTer on nearly all imaginable points, so that when the Talmud wishes

to give firmness to a certain decision or opinion, it uses the phrase :

"Rab and Shemuel, &c., both agree."
' The rector of this school was Rab Hisda, the father-in-law of

Raba (q.v.).

^ The rector of this school was Raba [q.v.),

" The rector of this school was Rab JIahman b. Yishak (T. B., Oittin,

316, Rashi, catchword K3X), husband of the learned and accomplished

Yaltha, the daughter of the resh galutha (T. B., IluUin, leaf 1096), &c.

* Amora may also mean an interpreter. The great teachers of the

fii"st five centuries had generally a man (or several men) at their side,

who to the learning requisite to translate the master's teacl\ing given

in Hebrew, and dilate on it in Aramaic, added a Stentor's voice, and

could by fascinating speech command the attention of the audience.

The first Babylonian Amora, i.e., explainer of the Mishnah, who had

an Amora, i.e., a popular teacher, was Rabbi Shila. The first who ia

known to have acted as Amora, i.e., popular teacher, to an Amora,
i.e., an explainer of ths Mishnah, was the famous Rab (q.v.). See

T. v., Berakhoth, iv. 1, 2, &c. ; T. B., Berakhoth, leaf 27* ; and T. B.,

Yoma, leaf 206 (against Ra'poport, 'Erekh Millin, s.v. "Amora").
' This certainly was not unfrequently the case, but even then they

did so only in the spirit of the Tannaim.
* Tlie Palestinian Amoraim, teaching people who understood Greek,

had not to explaui the Greek terms which frequently occur in the Mish-
nah and other works kindred to it. The Babylonian Amoraim, how-
ever, who in common with their hearers were ignorant of Greek, bad a

somewhat irregular though certainly effective way (received by them
traditionally) of explaining the Greek terms in the Mishnah, &c., by
Aramaic etymology. We will give two instances only of this practice :

V-(T) 'p'niDK, which ia evidently the Greek iiroBiiK-ri, is explained

T. B., Baba Uesi'a, leaf 666, \m K^N pjnQ
"l"?

«n< K*?. "thou sh.alt

Ret no payment except from this,"—evidently =• 'Np NDD ilDX =
"upon this thou shalt stand," i.e., "if 1 do not pay, this shall serve

iia my security"; compare Rashi on Baba Kamma, 116, catchword
V'niSX; (2) 'P'nn is evidently the Greek SioS^kti, and is ex-

plained as being a compound of (D'p) Dp'D^ Nnn Nl, "this shall

stand when I am no more," i.e., "this is my last will and testa-

ment." From T. B., Baba Balhra, leaf 1356 (evidently a Babylonian
Boroitho), we see that in T. B., Baba Me^i'a, leaf 19a, three words

'n3 ainSB' 73) have fallen out. ' Compare p. 36, footnote 3. ^

whilst the Babylonian Talmud, taking into consideratioii

that it is treble* the size of its fellow Talmud, contains leas

of these. On the other hand, it bestows more care upon
the legal and religious points, and, being the later and the

more studied of the two, it is also the more trustworthy.

System of the Talmud.—Most people imagine not only

that the Talmuds are a pathless wilderness, without so much
as grammatical rules in their respective languages, but that

the laws laid down in them rest on mere tradition. In
reality their languages have strictly grammatical rules (see

below under Aids, <fcc.), and their laws rest on a strictly

logical system. The laws in both Talmuds are discussed and
argued on philosophical rules, for which it is claimed that

they have existed from time immemorial, and can be traced

to the Pentateuch itself. These are—(1) the Seven Rules

(nno yiB'), put forth by Hillel {Tosephto Synhedrin, vii.,

last § ; Siphro, towards the end of the Introduction ; AhotJi

de-Rabbi Nathan, xxxvii.) but a great deal older than his

time
; (2) the Thirteen Rules (nno mcjj C^c), put forth

by R. Yishma'el (Introduction to Siphro), which can, how-
ever, be traced in mice to the foregoing "Seven Rules":
both these are for the Ualakhah ; and (3) there are also

the Thirty-two Rules (nnD D'nci D'c'pB'), put forth by R.

Eli'ezer b. R. Yose Haggalili (vol i. of most editions of

the Babylonian Talmud), wb'ch are for the Agadah. In

addition, most of the points to which these rules apply are

secured by early tradition, It is quite true that by idiosyn-

crasy digressions are very frequeut both in Talmud and
Midrash ; but in the UalaUiah the digression, however
long, invariably ends in coming back to the original causa

of the logical combination, whilst in the Agadah the

digression either comes back to the place from which it

started, or else will be found, on examination, to have been
introduced for its own sake, and have served its owa pur-

pose. As the doctors of Talmud and Midrash are mostly

introduced in dialogues, this is the only practical if some-
what uncommon, method.

Division of the Talmud.—The external division of both

Talmuds is identical with the division, subdivision, and
sub-subdivision of the Mishnah, although there is not

always Gemara in the one when there is Gemara in the

other.* This, however, need not be further discussed here,

as all on this head is minutely specified in Mishnah
(q.v.). Concerning the internal division into Ualakhah
and Agadah, it ought to be said that the former is more

largely represented in the Babylonian Talmud, whilst the

latter is more largely and more interestingly given in the

Palestinian Talmud. Whole collections of Midrashim now
in our hands have constituted (if we may judge from the

known to the unknown) part of the Palestinian Talmud,'"

and seem to have chiefly belonged to those portions of it

which have been gradually lost.

Purpose.—The Talmud, unlike the Mishnah, contains not

only individual decisions, but everything that is necessary

for arriiing at legal and religious decisions of whatever

description these may be, whilst, like the Mishnah, it is not

itself a handbook of decisions. This is only in accordance

with the nature and spirit of an oral law which delegates

the decisions to the Talmudico-speculative capacities of the

teachers of every age. Even several of the comparatively

few instances in which the words ... '3 NnD^ni (" and the

^ Bibliographers generally fall into a mistake in describing the size

of the Babylonian as twelve times that of the Palestinian Talmud.

They forget that two-thirds of the size of the former is simply owing

to the commentaries by which it is invariably accompanied.

' The only thing that ought to be mentioned here is, that to the

Palestinian Talmud the Shebd Massekhtoth Kelannoth Yermhalmiyyoth

(Frankfort, 1851, 8vo) must be added, whilst Oemara Shekalim mi
the Massekhtoth Kelannoth, which now form an integral part of the

Babylonian Talmud, are (Aboih de-Rabbi Nathan excepted) unjusti-

fiably attached to it.
"° Sea Eaahi on Gen. xlvil. 2.



TALMUD 37

decision Is according to so and so ") occur in the Babylonian

Talmud n>o alater addition. Tliey belong to tke Ualakkoth

G'doloUi} and are consequently, at the earliest, of the 8th

feutury, but are probably of even much later date.

Editors.—Tlie editorship of the Palestinian Talmud is

generally, after Maimonides,^ ascribed to Rabbi Yohanaii

(b. Napha). But this, if literally taken, is a gross mistake,

a.s that teacher (06. 279) died more than a hundred years

before the latest A mora (c. 4.50) mentioned in that Talmud.

A similar error is made with respect to the editor, or

editors of the Rabylonian Talmud, whose names are given

as ]lab Asshi (see Uab) (oh. 427) and Rabina (06. 550),

and who lived still much caVlier than the last teachers

mentioned in that Talmud (8th century). But it ought

to' be remembered that when the ancients speak of

editors of books of such a mixed character as the Mish-

Hah, the Zohar, both Talmuds, ikc, they mean the person

or persons wlio gave the first impulse to the collection or

redaction of such books. In this sense, certainly, Rabbi
Yohanan was the editor of the Palestinian and Rab Asshi

and Rabiua were the editors of the Babylonian Talmuds.

For, whilst the first of the latter pair went more than

once through the discussion of the whole Mishimh by the

Amoraim from 190 to his time (c. 427), the latter supple-

mented the collection down to his own time (550). As'

regards the Babylonian Talmud, the Amoraim were
succeeded by a new order of men called Saboraim (i33T

'N"i12d), i.e., "opiners," who ventured only occasionally to

revise and authenticate the sayings of their predecessors.

The last of these Snloraim were Rab 'Ina (or Giza) and
Rab Simona {c. 550-590). In any case neither the one

Talmud nor the other was written down, slight private

notes excepted (nnno m^ia), before the close of the 6th

century, if then. The apparently insurmountable diffi-

culty of keeping such vast masses of literature in the head
is removed when one takes into consideration that both

teacher and student had means of help to their memory
fully corresponding to the vastness of the literature. In
the first place, they had the numbers already occurring in

the Mishiah {e.g., five iuxiat not separate the heave-offering

or account of the benediction to be recited in connexion

with the act ; Terumoth i. 1 ), &c. Secondly, they had
names. Since to the sayings of the Talmud were generally

attached the names of those who uttered them, saying and
name became in the memory of the student identical. If

eomebody who had heard a certain saying from somebody,
who in his turn had heard it from somebody else, was
mentioned in the Talmud, all other sayings, however
unlike these in nature, if they had only the same link of

tradition, were recited on the same occasion : e.g., in the

Palestinian Talmud, Megillah iv. 1, "says Rabbi Haggai,

says Rabbi Shemuel b. Rab Yishak," &c. ; T. B., Berakhoth,

leaf 36, &c., "says Rabbi Zerika, says Rabbi Ammi, says.

Rabbi Yehoshua' b. Levi," ic. Thirdly, other oral tradi-

lions, which went by the order of the Pentateuch,- received

in the written Pentateuch vast aids to memory. Fourthly,

the Alisknah (although itself not written down), by its

divisions, subdivisions, and sub-subdivisious, became, in its

turn, a mighty aid to memory. Fifthly, as regards the

Babylonian Talmud, there are additional means of aiding

memory in existence, for every now and then one meets
with a Miiemosyiioii {Siman), which strings together the

order of subjects {e.g., T. B., Beralhotk, 32a, last line).

Both in MSS. and printed editions these Simaiiim are

given in brackets. Rapoport and his followers would have

' E.g., T. B., Berakhoth, leaf 36a. See Rashi and Tosaphoth,

calcVword KnsSlI ; Ibid., 366, and in other places.
* In his Introduction to the commentary on the Mishnah (commonly,

bnt hy mistake, called Inti'oductton to the Seder Zeraim) and in his

lnlii»luction to the ilishneh ToraA.

us believe that these mnemonic phrases arc late inventions,

but they have as yet failed ty niako good their assertions.

See T. B., Shabbath 104rt, and T. B., 'Erubin, 546, where
these Simanim are positively mentioned early in the 4th

century ; <•/. Rashi in loco.

Value.—The value of the Talmuds may be estimated ty
the fact that they contain the lUishiiah in various recen-

sions and a large portion of the contents of Midrashic col-

lections, and in addition comprise a vast amount of Sopheric

literature not to be found in the cangnical Mishnah and
Agadic matter not to be found in the known Jlidrashim,

and have thousands of notices on secular knowledge of all

kinds. Here, however, the reader ought to be again re-

minded that, whilst the Babylouian Talmud, the one of

much larger extent, contains a great deal more JudiBO-

religious matter, the Palestinian Talmud—of much smaller

extent—is of much greater value for the historian, the

geographer, the numismatist, and other students.

Vicissitudes of the Talmud.—AVhilst the Babylonian.

Talmud commanded the attention of a hostile world, and
was proscribed, mutilated," and condemned, and finally

delivered over to the flames^ by popes and kings, the

Palestinian Talmud suffered still more from one eingle

enemy—neglect.' Thousands of copies of the former

recension were destroyed in the course of time, but, this

Talmud being studied in all parts of the world, the few
copies surviving became the means of an' endless supply.

Not so as regards the Palestinian Talmud, which found
no students, or but few, after the closing (c. 450) of the

Jewish academies in Palestine ; and we have even to thank
the enemies of traditional Judaism, the Karaites, who used
it in controversy with their Rabbanite opponents, for the

preservation of some copies of it. By degrees the neglect of

the book became so great that whole chapters of treatises,

whole treatises of orders, and almost two whole orders

themselves, disappeared, and are lost to this day."

Aids to the Study of the Tallntids.— (a) Lexicons.—The first rank
is occupied by lexicons for both Talmuds and Midrashim, and of

these that by R. Nathan b. Yeliiel of Rome, compiled in the 11th
and 12th centuries, claims the first place. All other lexicons, from
Elias Levita, Philip Aquinas, Johannes Buxtorf, &c. , down to
Levy and Jastrow, are more or less based upon this grand work
called 'Anikh.'' (b) Grammars.—A slight attempt at compiling a

' EajTnundus Martin (Ramon Martinez), hacked up by his teacher

Pablo Cristiani (see Ramban), was one of the first five (or rather six)

mutilators (called censors) of the Talmud and kindred books. See
Touron, Histoire des Hommes llUistre^de VOrdre de Saint Dominique,
i. (Paris, 1743, 4to) p. 492 ; Jour. Philol., xvi. 134.

* In the midsummer of 1244 twenty-four waggons full of Talmud
copies were bui-ned in France (see Jonntat of Philology, xvL 133).

A certain Donin (afterwards called Nicolaus), a converted Jew, by his

accusations against the Talmud, managed that Rabbi Yehiel of Paria'

had to dispute with him publicly about its contents. The disputation

took place in the midsummer of 1240; and R. Yehiel came out of it

so victoriously that only after four years' further machinations the

Talmud was actually burned. The disputation is printed under the

name of Disputatio cum Nicolcu} A. 1252 (!) habita cvm Versions

Latina in Wagenseil's Tela Ignea Satunas (Altdorf, 1681, 4to); a less

incorrect Hebrew edition came out in 1873, 8vo, at Thorn. This

event of burning the Talnmd called forth three, elegies—(1) hy R.

Binyamin b. Abraham De' Mausi, begiuni'g D?W ni3K, and the

refrain of which was mXBD nD3n 'X. X1DJ1 HJCD 'K (see MS.
Add. 374, Camb. Univ. Lib., leaves 307a-308a); (2) by K. Meir of

Rothenburg (see Rose), the beginning of which is K'X- nSTlE' "7NSJ'

(in the Ashkenazic ritual for the 9th of Ah) ; and (3) by R. Abraham
b. Yishak (see Zunz, Zur Gesch. u. Lit., pp. 463-4). This Abraham
h. Yishak is the father of the famous En-bonet Abram Bederesi (not

Bedarshi ; see Schiller-Szinessy, Catal., i. correction 5), the author of

the Behinath' Olam.
° See Schiller-Szinessy in the Academy, 1878, p. 171, and extract

from Excursus iii. (to the Catalogue) on the Palestinian Talmud in

Occasional Notices, he., i., Cambridge, 1878, Svo.
' See the before-mentioned Occasional Notices.
' Rabbenu Nathan b. Yehiel b. Abraham was, on his father's side

an 'Anav (Ijy)—and not an "Akko (IDV) as Rapoport, no doubt alter

Ibn Yahya, writes it In Bikkure Hdittim, X. 7

—

i.e., of the family

'Anarim (Dei Mansi, Dei Mausueti, Dei Piatelli, Dei Pietosi, Dei
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grammar, and this only for the Babylonian Talmud, was made by
the late learned S. D. Luzzatto. It exists in Italian (Padua, 1865),

German by Kriiger (Breslau, 1873), English by Goldammer (New
York, 1876), and Hebrew by Lerner (St Petersburg, 1880). Of
more value, however, is Noldeke'a Mandaitic Orammar, although
it stands in connexion with the Babylonian Talmud only in an
indirect way. (c) Commenlaria.—Commentaries on the greater por-

tion of the Babylonian Talmud are extant, by the famous Rabbenu
Hananeel of Kairwaii, the teacher of RiPH (y.f.), by Rasui (q.v.),

and by the descendants and disciples of this latter coniraentator,
who composed the Tosaphoth. All these are included in the latest
Talmud edition of Viliia. It is asserted by Rabad II. {q.v.) that
the whole (B. ) Talmud liad been commented on iu Arabic. As
regards the commentaries en the Palestinian Talmud, it ought to
be said that the Pene Mosheh, kc, by R. Mosheh Margaliyyoth,
and the Korbaii Hdedwi, kc, by R. David Frankel (the "teacher of
Mendelssohn), make more than one commentary on the whole, and
they are embodied in the Ziutomir edition (1860-67). (,d) Method-
otogy.—AmoDg the many Introductions to the Babylonian Talmud
that of R. Shemuel Haanagid must now be considered the lirst,

not only in time but aho in value. There was indeed an earlffer,

and perhaps a still more valu.ible one in existence (see SaaUia),
but it 13 now unfortunitely lost. As regards the Palestinian
Talmud, the only one in existence is that by the late Z. Frankel
(Breslau, 1870, 8vo). The author was a most learned man, but
somewhat confused in his diction, (a) Translattons.—'ReDdenngs
of isolated treatises of the Babylonian Talmud exist in Latin,
Ugoliui, Thesaurus, xix., Zebahim and Meiialioth, and Xiv.,
^yjihedriii;^ in French, e.g., Berakhoth, by Chiarini (Leipsic, 1831,

Umani, Dei Umili), and, on hio mother's side, of the Tappvhim, i.e.,

De Pomis, to which the celebrated author of the Lexicon Sem'ah David
belonged. Eabbenu Nathan's father and grandfather, like Rabbeuu
Nathan himself and his brother's descendants, were, no doubt, papal
court Jews (and not linendrapers, as the latest editor of Xha'Arukh,
by misreading and misinterpreting the somewhat hard verses of his
author, contrives to show). 1 his lucrative position furnished them with
ample means not only for their noble charities to congregational insti-

tntions (a synagogue, religious bath, &c.), but also with tlie leisure
necessary for the pursuit of Talraudic studies. Rabbenu Nathan was
^Tcsh kallah (rector of the Jewish university), and unquestionably
the greatest Talmudist, even as he was the poorest Hebrew poet, in
lltaly iu the 11th and 12th centuries As regards his teachers we
know four, three of whom he attended, whilst he studied and digested
the works of the fourth so well that, though personally unknown to

one another, they may be justly called master and disciple. His first

teacher was his own father ; his second teacher, from whom Rabbenu
Nathan no doubt obtained his thorough knowledge of Babylonian
habits, was R. Masliah of Sicily, who had been a hearer of the greatest
" gaon" of Pumbaditlia

; his third teacher was R. Mosheh b. Ya'akob b.

Mosheh h. Abbun of Narbonne (or Toulouse ; better known under the
name of R. Mosheh Haddarshan) ; and the fourth was Rabbenu Han-
aneel of Kairwan. He owed so much to this teacher that as soon as
the 'Arukh had appeared most people took it for granted that Rabbenu
Hananeel had lived at Rome, and accordingly called him *' a man of

Rome—'Ish Romi"; see MS. Brit. Mus. Add. 27,201, leaf 736, and
Tosaphoth, passim. (That Rabbenu Gershom, Rabbenu Mosheh 'D1DJ,
and others were his teachers, as Rapoport, loc. cit., asserts, is a fic-

tion. ) Rabbenu Nathan, in his 'Arukh, does not merely explain the

foreign {i.e., Aramaic, Persian, Greek, Latin, and Arabic) words occur-

ring in the Targums, Talmuds, and Midrashim, but the subject-matter
also, and thereby proves himself a doubly useful guide. In this, al-

though he had been preceded by no less a personage than the Qaon
Semah b. Paltoi (fl. 870), who also composed such an '.(4r!iiA,Rabbenu

Nathan was virtually the first, as the Gaon's work had been early

lost. The' assertion that the fourth of the four men captured by the

Spanish admiral (see below, p. 39) was R. Nathan Habbabli, that he-
lived in Narbonne, and that he also composed a similar '/4ruH, rests

on a misunderstanding, as the quotation in the Yohasin clearly shows.
The passages there given. under R. Nathan Habbabli are taken verbatim
from the 'Arttkh of our author (compare the article tJ'Jt}', &c.). That
Rome has been at times called in Jewish writings "Babel," and that
consequently Habbabli may mean "the Roman," is clear from the
writings of the New Testament. We will only add here a few words
concerning the bibliography of the book. Of the 'Arukh exist so far

ten editions, the tirst of which came out undated, but before or about
1480. The seventh edition was enriched by the physician R. Binyamin
Musaphia's Musaph, i.e., Addilametita (Musaphia was a Greek and
Latin scholar), and the latest edition by Dr Kohut is now in progress.
As regards the MSS. of this remarkable lexicon the best copies are to

be found partly in the University Library, Cambridge (Add. 376,
which has all the verses of the author and additamenta by R. Sherauel
Ibn llOi, and Add. 471-72), and partly at the Court Library, Vienna
(Cod. cvi. 1 and 2). The latter were carried off by Napoleon I. to
Pari,a in 1809, but in 1815 were returned to Vienna.

' Various writers assert that there exist many books containing
Catio translations of various treatises of the Babylonian Talmud.

8vo) ; and in German, c g , Berakhoth, by Rabo (Halle, 1777, 4to*,

regard being had also iii both to the same treatise of the Palestinian
recension, and a^ain by Pinner (1842) ; Baba Mesi'a, by Sammter
(1876), both at Berlin and in folio; 'Abodah Zarah, by Ewald
(Nuremberg, 1856, 8vo) ; Tdanith, by Straschnn (Halle, 1883)

;

Megillali and Rash Haschanah, by Rawicz (Frankfort-on-the-Main,
1884 and 1886). Tlve assertion that the whole cf this I'almud has
been translated into Spanish has yet to be proved. As regards the
Palestinian Talmud, Ugolini's Thesaurus contains the following
treatises in Latin :

—

Pesahim{v6\. xvii.); Shckalim, Yoma, SiJckah,
liosh Hasshauah, Tdanith, ilegillah, jiagigah, Besah, Mocd Kaian
(vol. xviii. ); Ma'ascroth, Mdaser Sheni, Hallah, 'Orlah, Bikkuriin
(vol. XX.); Synhedrin, Makkolh (vol. xxv.); Kiddushin, Sotah,
Kclhuboth (vol. xxx.). M. Schwab (of the Bibliothoque Nationale,
Paris) has undertaken a French translation of the entire Palestinian

Talmud, which is now in progress ; from this Bariholh has l?een

translated into English (London, 1886, 4to).

Editions.—The editions of the Palestinian Talmud, iu what was
then called its entirety, are only four:— (a) Venice, 1523, without
any commentary; (i) Cracow, 1609, with a short commentary, the
text apparently from a different MS. from that used for. the editio

prineeps; (c) Krotoschin, 1866, with a short commentary differing

from that of Cracow ; these three editions are each comprised iu

one volume; (d) the fourth edition came out at Zhitomir, with
commentaries by different men (see Commentaries above). All these

editions are in folio. Of the editions of isolated treatises, which are

not a few, we will only mention those of Berakhoth (Vienna, 1874)
and Peah and Demai (Breslau, 1875, both in 4to), with a new com-
mentary by Z. Frankel. The editions of the Babylonian Talmud
are so numerous that they would re(iuii'e several entire sheets for

enumeration. There is in existence an approximately good treatise

on them' (see Varim Lectiones, vols. i. and viii.). We will only
name three of the entire editions :—(1) the editio prineeps, Venice,

1520-23,"—which, though disfigured by numerous misprints, was
not mutilated by the censor; (2) the edition of Basel (1678-81),

which omits 'Abodah Zarah altogether, and has a cheering (?) notice

in Latin;' (3) the latest edition, now printing at Vilna, with old

commentaries hitherto unpublished. Of isolated treatises, which
may be counted by more than hundreds, we will only mention one
(the Portuguese of at least Berakhoth), the existence of which was
asserted in the last century (Pahad Yishak, s.v. Smnn03 K33J),

then again called in question in our own times, but positively proved

by the present writer from an eaily work composed at th« time

when but few editions of the Talmud existed. It is. the Zerd
Abraham (Camb. MS. Ti. 6. 50, leaf 59i). Materials for the critical

edition of tilie Babylonian Talmud from an ancient MS. formerly in

the monastery of Pfersee, but now in the Royal Library of Munich,
and other MSS. and early prints of isolated treatises in various

public and private libraries of Europe, Asia, and Africa, have been
collected and are being published by Rabbinovicz. Of this import-

ant work fifteen volumes, containing the following treatises, nave
already come out;—the whole Seder Zerdim (1867); Besah, Hagigah,
Mded Kalan (1869); Sukkah, Tdanith (1870); Rosli Ha'sshanah,

Yoma\\%n); 'Erubin (1873); Pcsahim (m i) ; Shabbath (1875);

Megillah, Shekalim (1877); Synhedrin (1878); 'Abodah Zarah,

Makkolh, Shebuolh, Horayoth, '£dvvyolh (1879); Baba Bdthra

(1881) ; Baba fCamma (1882) ; Baba Mesi'a (1883) ; Zebahim (1884);

Menahoth (1886).* All these were printed in 8vo and at Munich,
except vol. ix., which came out at Mainz.

Influence of the Talmud.—It must be admitted by every

critical student of history that the Talmud has not merely

been the means of keeping alive the religious idea among
the Jei^s, but has formed their strongest bond of union.

When, after the fall of the city of Jerusalem and its temple,

and the expatriation of the Jews from Palestine, a goodly

portion of the Mosaic law lost its application, the Talmud

became the spirit which put fresh life into the letter which

Upon examination these books turn out to contain either a transla.

tion only of- Mishnic treatises with or without excerpta from, and

with or without scholia on, OeTnara, or disputations which introduce

small pieces of Oemara. The utmost they contain is a chapter or two

translated from Oemara itself (as, for example, " Edzard, Aboda Sara,

"

&e., Hamburg, 1705-10 4to which contains Oemara of the first two

Perakim),
' 'The paging of this has been followed in all subsequent editions.

^ Nunc ab omnibus iis quse contra religionem Christianara facie-

bant recognitum, et juxta mentem Sacri concilii Tridentini expurga-

tum et approbatum, ut non modo citra iyipietatera verum etiam cnm
fructu a nostris legi possit.

* The notes in the first fourteen volumes go under the name of

DnDID.naT, whilst those of the fifteenth volume have the title of

DmaS? "ilST, in memory of the late Abraham Merzbacher, who not

merely proved the Mfecenaa of this publication during his lifetime,

but left a considerable sum for its continuation and completion.
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had become to a great extent dead Moreover, by the Tal-

mud, the interpretation of which waa chiefly in the hands

of the academies of Sura and Pumbaditha, the Jews of all

the world found, if not a new Jerusalem, at least a new

Yabneh (Jamnia), i.e., a place where the old learning was

not merely continued, but made to shiqe with a yet greater

splendour. This fact will be the more readily Acknow-

ledged and appreciated when one casts a glance at the

miserable religious condition of the Karaites, the so-called

Scriptural Jews.

Transference of Talmudic Learning from tht East to the

West.—There naturally came a time when Talmudic learn-

ing, if it was to maintain its influence upon the Jews,

could not be confined to one spot. Wo have seen under

Rashi (q.v.) that the great emperor of the West (Charle-

magne) had been the means, towards the close of the 8th

century, of bringing learned Talmudists not only to Pro-

vence but to the north of France and the south of Ger-

many.i But when nearly two hundred years later the

academies of 'Babylonia were threatened with extinction

(because of their lacking, from various causes, the means

of subsistence), so that they had to send out members of

their body to supplicate the support of their richer brethren

in other countries, it providentially happened that the four

men whom they sent were taken by a Spanish corsair

admiral and sold in four diff"erent slave-markets. Rabbi'

Shemaryah was sold at Alexandria, and was redeemed by

the Jews, and great was their astonishment when they recog-

nized in him a most able Talmudist. He became the head

of the Cairo community, and one of the most successful

Jewish Talmud teachers Egypt ever had. Rabbi Husshiel

was taken to Kairwan, in Africa. There the Jews redeemed

him ; and when his great learning was found out he was

named the spiritual head of the Jews in that place. From
the school which he founded sprang not merely his own son,

the famous Rabbenu Hananeel, but also the great Rabbenu
Nissini, both teachers of Riph {q.v.) Another learned cap-

tive, R. Mosheh, was brought to the slave-market of Cor-

dova, the rabbi of which town, a noble and rare example

of unselfishness, modesty, and love of truth, placed the

ragged stranger who had only been ransomed for charity's

sake a day or so before at the head of the community
instead of himself. The name of the fourth is unknown
(see Rabad II., and Yohasin, ed. Cracow, leaf 125i). Some
assert tliat he was R. Nathan Habbabli, and that he became
the teacher of the Jews in Narbonlie, but this is a mere
conjecture, the truth of which has yet to be proved (see

page 37, footnote ''). Be this, however, as it may, four

great Talmudists, who had come direct from the Babylonian
acadcmie.s, become the means of bringing Babylonico-Tal-

mudic learninj^ to places the Jews of which had been de-

pendent on the religious and literary crumbs that fell from
the richly-laden tables of Sura and Pumbaditha. Some
years afterwc.rds the former academy was closed, and a

short time afterwards the same fate befell that of Pumba-
ditha, the sunset of which, if not the noonlight, in the

persons of Itab Sherira Gaon and his son Rab Hal Gaon
wa^ even more glorious than that of the sister academy,
the last "gaon" of 'which was Rab Shemuel b. Hophni,
father-in-law of Rabbenu HaJ. Meanwhile, however, Tal-

irwdic learning had not merely become naturalized, but
eventually indigenous in various parts of Africa, and part

pf Europe (Spain, Italy, Provence, the south of Germany,
ap<l the north of France). Rabbenu Gershom b. Yehudah
of Meti and his disciple Rabbenu Vishak of Troyes,

Robber/u Ya'akob b. Y'akar of Worms, Rabbenu Eli'ezer

JIaggadol and his disciple and successor Rabbenu Yishak
Segan Leviyyah, Rabbenu Yishak b. Yehudah of Mainz,

1 Italy. notnMv Sirily. wa3 aMmrently tbe country which ob-
tained her teachers direct from Irak.

Rabbenu Elyakim of Spires, Rabbenu Nathan b. Yehiel

of Rome, and last but not least Rashi himself, and his

sons-in-law and other disciples, represented Talmudic learn-

ing in such perfection as had not been found before as

regards the IJabylonian Talmud, even in the land of its

birth and growth. It was the disciples' disciples of these

men who studied and taught in various towns of England
within a hundred years (1150) after the Conquest. When,
towards the end of the 13th century and the commence-
ment of the 14th, the Jews were driven out of England
(1290) and France (1306), and flocked chiefly to Italy,

Greece, Germany, and Poland, the last-named country

appropriated the lion's share of Talmudic learning, so

that till within our own century the rabbis of the chief

communities in Hungary, Moravia, Bohemia, and other

Austrian states, and in Germany, Holland, England, kc,
had to be fetched from Poland. Talmudic learning, since

Mendelssohn and his school arose, threatened to die out

not merely among thfe Jews in Germany, but also among
those of the other countries where the Jews spoke the

German tongue in some form or other. Within the last

twenty-five years, however, fresh impulse has been given

to these studies, not merely among Jews but also amonp
Christians. (s. m. s.-s.)

TAM, commonly called Rabbenti Tam, more correctly

Rabeend Tham (n"n=Dri 133-1). By_ this title are

known two eminent Rabbinic scholars, both named
Ya'akob, to whom this epithet was given in allusion to

Genesis xsv. 27: "And Jacob was a perfect man" (TiA

Tam, cn t^*!<). They belonged to the north of Fr<vnce,

lived in the 12th century, and'were master and pupil.

1. Rabbenu Ya'akob b. Meik b. Shemxtel was, on his

mother's side, a grandson of Rashi (q.v.). He was his

parents' third son, younger brother of Ribam and Rashbam
{q.v.), older brother of Rabbenu Shelomoh of Rameru,^ and
brother-in-law of Rabbenu Shemuel b. Simhah of Vitry the

younger ' (the reputed author of the Mahzor Vitry,* now
apparently lost *). Rabbenu Tham had, like his grand-

father Rashi, six teachers:— (i) his own father, (2) his

brother Ribam, (3) his brother Rashbam, (4) Rabbenu
Ya'akob b. Shimshon,' (5) his grandfather Rashi, ^ and (6)

Rabbenu Yoceph Tob-'Elem the younger.' Rabbenu Tham
had at least five children.' The names of three of his sons

were Yoseph,'" Y'ishak,^' and Shelomoh. 1- Rabbenu Tham
was unquestionably among Jews the foremost man of his

age. For not only was he the greatest Talmudist after

I

his maternal grandfather's death, but he also added reading

wide and varied to a stupendous memory and a marvclloua

= See IIS. Add. 27,200 ia the Br. Mns., leaf 1686.
' See Rashi'a Siddtir, i. leaf IJ.

* See Schiller-Szinessy, (Jataloyue, ii. p. 88
» See art. Rashi (vol. xx. p. 284, note 10).

' Tills rabbi was a disciple of R. Sliemuel HallevI (see ScLiller-

Szinessy, Catal., ii. p. 65, note 1) and of Rashi, and was not only a

great Talmudist, as were all the disciples of the last-nanaed etninent

teacher, but also a great mathematician and JiBtrononier, though a

terribly bad poet His commentary on Aboth is ia part printed, and

is to be found, more or less perfect, in various libraries in Europe,

although not recognized as his. It is ascribed variously to Rashi, to

Rashbam, and others. Tliere are cojjies of it iu Cambridge (Add.

1213; Add. 1523), Oxford (0pp. 317), the British Museum (Add.

27201), tlie Beth Hammidrash of the Ashkenazim in London, &c.

(The master of St John's, Cambridge, is preparing an edition of it.)

A work on intercalation by Rabbenu Ya'akob b. Shimsh(m exists in

MS. at the Bodleian (0pp. 317) under the name of Scpher Iludkoski.

From him, no doubt, Rnbbouxi Tham imbibed his love for science.

Ou the fact that Rabbenu Ya'akob b. Shimshon was Rabbenu Tliam's

te.icher (against Zunz), see Schiller-Szinessy, Catal., ii. p. 06,- note.

' Rabbenu Tham, dying an old man, must have been from fourteen

to sixteen years of age when Rashi died.

« See Seplier Hayyashar, § 620 (leaf Ha, col. 2).

«. See Cnrab. MS. Add. CC7, 1, leaf 64i, col. ].

'» See Brit. Mus. SIS. Add. 27200, leaf 1584.

" See Scpher Hayyashar, § 604.
" See Shibbote Hall4et (e.l. Ruber), p 10
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pover o*" comKination, sucl' as appeared only again in the

iact century in the persons of R. Yehonathan Eybenschiitz

(06. 1764) and R. Yehezkel _ Landau (ob. 1793). Let us

add that he was a lexicographer, grammarian, and Biblical

rommentator of uo mean order; -that ho was a poet in

Hebrew and Aramaic ' inferior only to Ibn Gebirol

iAvicEBRox. 7.J1.), JIoFheh Ibn 'Ezra, and Yehudah Hallevi

and by far greater in this art than the commentator,

Abraham Ibn 'Ezra): that he was held in high esteem by
prinee_ and nobles;^ and that he was a man of great wealth,

with which he generously supported, not merely his own
poorer hearers, but other itinerant scholars also.^

His -fforks are the following :

—

(1) Commentary 011 Job, and, no doubt, ou other parts of, the
Bible (see C'amb. Univ. Lib. IIS. Dd. 8. 63, leaves 16, 4a, lla,

12J). All these arc apparently now lost. (2) Hakhiciolh, i.e.,

lexical and grammatical decisions between Menahem Ibn Seruk
and Dunasli b. Labr.nt (see Scplicr Teslmloth Dtinash b. Lahrat,

Kdinbiirgh, 1885, 8vo). That these "decisions" are really by
Rabbenu Tham is proved by the before-named MS., leaves 10a and
16a, where the book is qnoted by an author of the 13tli century.

(3) Sepher Hayyaslutr (Vienna, 1810, folio). Although this work,

in its present fon.i, is the compilation of one of Rabbenu Tham'a
disciples, R. Yishak b. Durbal liy name (also called Isaac of Russia;

Bee Schiller-Szinessy, Catalogue, i. p. 164, and ii. p. 66), not only

is the foundation Rabbenu Tham's (see Preface), but the contents

also are virtually his. Compare the Cambridge MS. Add. 667. 1,

passim. (4) The greater part of the Tosaphoth in the Babylonian
Talmud are indirectly also by Rabbenu Tham ; and he is virtu-

ally the first Tosaphist. It is true that his father, his brother

Kashbam {q.v.), and his nncle Rabbenu Yehudah b. Kjthan had
written Tosaphoth before him, and that this kind of literary acti-

vity lasted to within the first quarter of the 14tli century. Still,

most and the best of the Tosaphoth now in our hands rest on
Rabbenu Tham and his school. (5) Mah:oi; i.e., a prayer-book,

&c., for the whole year, with Rabbinic ordinances, &c. See
Tosaphoth on T. B., Ba-ukhoth, leaf S7a, catchword DDIDH, and
Birekhoth i/aharum of R. Meir b. Barukh of Rothenburg (Riva di

Trento, 1558, Svo), leaf 4a. (6) Poems. These are partly didactic

and partly liturgical. Of the former kind a specimen will be found
("On the Accents," communicated by Halberstam) in Kobak's
Yeshunm, v. p. 125 sq. The liturgical poems, again, are of two
kinds : (a) such as have no metre and rhyme only by means of

plurals, possessive pronouns, and such like (rhymed prose), and
which perfectly resemble most of the productions of the Franco-
Ashkenazic school {se«, for example, the facsimile in JIuller's Cato-

logne, Amsterdam, 1868, 8vo); (b) such as have metre and rhyme,
and resemble the productions of the Sepliaradic school, e.g., the

one beginning 'ryO 13 '" (and not 13 ; see MS. Add. 667, leaf

102a).* (7) Various ordinances, &c., are to be found in later writers

(see MS. Add. 667, in Cambridge, ^jasswn, and Teshuboth Mahamm,
Prague, 1608, folio, § 1023, &c.). Rabbenu Tham died in 1171 ;

«ee Rashi's Siddur, ii. (formerlj Luzzatto's, then Halberstam's, and
now tlie property of the master of St John's College, Cambridge),
leaf 48a.

2. Rabbenu Y'a'akob of Oileans, rabbi of London (?).

He is. often quoted in the Tosaphoth (both on the Penta-

teuch and on the Babylonian Talmud). No independent

works of his, iowever, are extant. He was killed at

London in the tumult ou the coronation day of Richard

Coeur-de-Lion (September 3,1189j Schiller-Szinessy, Ca/a/.,

i. p. 117). (s. M. s.-s.)

TA!MAQUA, a borough of Schuylkill county, Pennsyl-

vania, United States, in a broken, hilly country, upon the

^ See his Vesib PUhgam (in the Ashkenazic ritual ; it is intro-

ductory to the prophetic lesson for the second day of Pentecost).

If we have the correct reading of that poem there, Rabbenu Tham
must have been a Levite ; and if so, the bhemuel Halleri mentioned
by R. Y.i'akob b. Shimshon as his teacher, in the Cambridge MS.
Add. 1213, leaf 27J, is very possibly Rabbenu Tham's paternal

grandfather.
- See Sepher Bayyashar, § 595 Oeaf 67a, col. 1), and § 610 fist)

in .fine. To this high position it is no doubt to be ascribed that his

life was saved by a knight during the second CTisade, in which the

whole congiegation of Pameru was reduced to beggary, after many of

tt<i members had been ruthlessly slain.

* Fir example, the poverty-stricken Abraham Iba 'Ezra, to whom
he not only gave money but kind words also, in good verses (Eerem
nemed, vii. i>. S5).

* For other metrical poems by Rabbenu Tham, see Zunz, Literaturg.

der Syn. Poeaie (Berlin, 1865. 8vo), p. 266.

Little Schuylkill river, 98 miles nearly north of Phil-

adelphia. It is in the midst of the anthracite coal region,

and coal mining is one of its principal interests. It is

an important railroad centre, upon the Philadelphia and
Reading system, being the point of inter.'ect''on of three

main lines and the terminus of several minor branchea
The borough had a population of .5960 in 1870 and of 5730
in 1880.

TAJIARIND. This name is popularly applied to the

pods of a Leguminous tree, which are hard externally, but

within filled with an acid juicy pulp containing sugar and
various acids, such as citric and tartaric, in combination

with potash. The acid pulp is used as a laxative and a

refrigerant, the pods being largely imported both from the

East and the West Indies. The tree is now widely distri-

buted in tropical countries, but it is genei'ally considered

that its native country is in eastern tropical Africa, from

Abyssinia southward to the Zambesi. Sir Ferdinand von
Mueller notes that it is truly wild in tropical Australia.

The name (meaning in Arabic "Indian date") shows that

it entered medifeval commerce from India, A\here it is used,

not only for its pulp, but for its seeds, which are ai^tringent,

its leaves, which furnish a yellow or a red dye, and its

timber. The tree {Tamarindus indica, L.) attains a height

of 70 to 80 feet, and bears elegant pinnate foliage and

purplish or orange veined flowers arranged in terminal

clusters. The flower-tube bears at its summit four sepals,

but only three petals and three perfect stamens, with

indications of six others. The stamens, with the stalked

ovary, are curved away from the petals at their base, but

are directed towards them at their apices. The anthern

and the stigmas are thus brought into such a position as to

obstruct the passage of an insect attracted by the brilliantly-

coloured petal, the inference of course being that insecti

are necessary for the fertilization of the flower.

TAMARISK. The genus Tamunx gives its name to

a small group of shrubs or low trees constituting thi

tamarisk farafly. The species of tamarir^k and of the very

closely allied genus Myricaria grow in salt deserts, by the

sea-shore, or in other more or less sterile localities in south

temperate, subtropical, and tropical regions of the eastern

hemisphere. Their long slender brancher' bear very num-

erous small appressed leaves, in which the evafioratiug

surface is reduced to a minimum. The flowers are minute

and numerous, in long clusters at the ends of the branchea

or from the trunk. Each has 1-6 free sepals, and aa

many petals springing with the •1-12 stamens from a fleshy

disk. In Tanutrix the stamens are free, while in Myiicaria

they are united into one parcel. The free ovary is one-

celled, with basal placentas, and surmounted by 3-5 styles.

The fruit is capsular, and contains numerous seeds, each

usually with a long tuft of hairs at one end. The great

value of these shrubs or trees lies in their ability to with-

stand the effects of drought and a saline soil, in consequence

of which they grow where little else can flourish. It is

on this account that the common tamarisk, T. gallka, is

planted on our sea-coasts, and affords shelter where none

other could be provided. The light feathery appearance of

the branches, and the pretty rose-coloured flowers, render

it also an elegant and attractive shrub, very different in

character from most others.

Some species produce galls, valued for their tannin, while

the astringent bark of others has been valued for medicinal

purposes. The ashes of the plant, when grown near the

sea, are said to contain soda : but, when cultivated inland

or on sweet soil, they are, it is alleged, free from soda.

For tamarisk manna, see Mauna, vol. xv. p. 193.

TAMBOFF, one of the largest and ino.-;t fertile govern-

ments of central Russia, extends from north to south

I between the basins of the Oka and the Doc, and Lati



T A M — T A M 41

Vladimir and'Nijni-Novgorod oa the N., Penza and Sara-

to£E on tLe E,, the Don Cossacks and Voronezh on the ^.,

Tula and Ryazan on the W. It consists of an undulating

l)lain intersected by deep ravines and broad valleys, rang-

ing between 450 and 800 feet above sea-level. Chalk
and Jurassic deposits, thickly covered by boulder-clay and
loess, are widely spread over its surface, concealing the"

underlying Devonian and Carboniferous deposits. These
last appear only in the deeper ravines, and seams of coal

have been noticed at several places. Iron ore (in the

north-vfest), limestone, clay, and gypsum are obtained for

building and manufacturing purposes ; traces of naphtha
have been discovered at Tamboff. The mineral waters of

Lipetsk, similar to those of Franzensbad in their alkaline

elements, and chalybeate like those of Pyrmont and Spa,
are well known in Russia. Tamboff is watered by the

tributaries of the Oka and the Don. The Oka itself only

touches the north-west corner of the government, but its

tributaries, the Moksha. and the Tsna, are important
channels of traffic The Don also only touches Tamboff,

\

and of its affluents only the Voronezh and the Khoper and
|

its tributary the Vorona are at all navigable. As a whole,

it is only in the north that Tamboff is well watered ; in its 1

Bouthern part, which is exposed to the influence of the dry
southeastern winds, the want of moisture is much felt,

especially in the district of Borisoglyebsk, which belongs

to the dry steppes of 'the lower Volga.

The climate is continental, and, although the average tempera-
ture at Tamboff ia 42° F., the winter is comparatively cold (Janu-
ary, 13°; July, 68°). The rivers remain frozen for four months
and a half. Forests occupy less than one-sixth of the total area,

and occur chiefly in the west; in the south-east wood is acarce,

and straw is resorted to for fuel. The soil is fertile throughout; in
the north, indeed, it ia clayey and sometimes sandy, but the rest

of the government is covered with a sheet, 2 to 3 feet in thickness,
of the most fertile tchemozctn^ of sucli richness, indeed, that in
Borisoglyebsk corn-fields which have not been manured for eightv
years still yield good crops.

Tamboff ia one of the densely peopled provinces of Eussia. Its
population in 1883 reached 2,519,660, and in several districts
(Kozloff, Lebedyafl, Lipetsk) there are from 110 to 130 inhabitants
er square mile. It is Great Russian in the central portion, but
as a notable admixture of Moudvinians {q.v.) and Mescheriaks

in the west and north-west, as also of Tartars: the Mordvinians
(who are rapidly becoming Russified) constitute i per cent, of the
aggregate population of Tamboff; the Tartars number about 20,000,
and the Meaclicriaks about 4000, Nonconformity is widely spread,
although the officia' figures disclose only 14,S0C Raskolniks. Not-
withstanding a high birth-rate (46 in the thousand), the annual
increase of population is but slow fO'5 per cent, annually).
The prevailing occupation is agriculture, and in 1883 only

168,200 persona had their residence in towns, which are mostly
themaolvea nothing but large villageaof agriculturists living together,
with a few merchants. More than two-thirds of the area is arable,
and of this proportion 5S per cent, belongs to peasant communities,
36 per cent, to private individuals, and 11 per cent, to the crown.
The crops of the years 1863 to 1886 yielded on the average 8,886.000
quarters of grain (half being rye, and one-third oats). Corn is

exported to a considerable extent from the eouth, although it is

deficient in the north. Hemp and Unseed are also cultivated for
exportation. The cultivation of tobacco ia yearly increasing;
6220 acres were under this crop in 1885, and yielded nearly 50,000
cwts. Id the same year 15,950 acres were under beetroot, and
yielded .1,660,000 cwts. Cattle-breeding, though less extensively
carried on than formerly, is stiU important (656,300 horses, 3S9 500
horned cattle, and 1,326,600 sheep in 1883). Excellent breeds
of horses are met with, not only on the larger estates, but also in
the hands of the wealthier peasants, those of the Bityu" river
being most esteemed. Manufactures are repreasntsd chiefly by
distilleries, tallow-melting works, sugar-works, and a few woollen-
cloth mills. The petty trades are not very extensively carried on in
Ihe villages. Commerce ia very brisk, owing to the large amounts
of corn exported,—Kozloff, Jlorshanak, Tamboff, and Borisoglyebsk
boing the chief centres for this traffic, and Lebedyan for the trade
5d horses and cattle. Tamboff is rather backward educationally

:

VD 1883 there were only 629 schools, attended by 34,739 boys and
5680 girls. The government is divided into twelve districts, the
ihief towns of which, with their populations in 1884, are Tamboff
(34,000 inhabitants), Borisoglyebsk (13,000), Elatma (7560), Kir-
»nofif (7770), Kozlofif (27,900). Leb()dyaa (6260), LipeUk (16,860)

hi

Morehansk (21,200), Shatsk (7260), Spassk (5010), Temnikoff
(13,700), and U3mafl(8110 in 1880). A distinctive feature of Tam-
boff is its very large villages of crown-peasants, a dozen of which
have from 6000 to 7000 inhabitants each. Several of them—like
Raskazovo (a great centre of Nonconformity), Atabukhi, Sasovo,
Izberdei, and Arkhangelskoye—are important commercial centres.
The region now included in the north of the government was

settled by Russiana durmg the earliest centuries of the principality
of Moscow, but until the eud of the 17th century* the fertile tracts
to the south remained too insecure for settlers. In the following
century a few immigrants began to come in from the steppe, and
landowners who had received large grants of land as gifts of the
czars began to bring their serfs from central Russia. The popula-
tion has very rapidly increased within the present century.

TAMBOFF, capital of the above government, 300 miles
distant from Moscow, is situated on the Tsna river, and
on the railway from Kozlofi to Saratoff. It is almost
entirely built of wood, with broad unpaved streets, lined
with low houses surrounded by gardens. It has a small
public library, a theatre, and the few educational institu-

tions which are usual in tl^e chief towns of Russian pro-

vinces. Its manufi ctures are insignificant ; and its trade,

in local grain and in cattle purchased in the south and sent
to Moscow, is far less important than that of Morshansk
or Kozicff. The population in 1884 was 34,000.
TAMERLANE. See Timttr.

TASIILS. The word Tamil (properly Tamil) has been
identified with Dravida, the Sanskrit generic appellation
for the South Indian peoples and their languages ; and
the various stages through which the word has passed

—

Dramida, Dramila, Damila—have been finally discussed
by Bishop Caldwell in his Comparative Grammar of the

Dravidiar„ Languages (2d ed., 1875, p. 10 sq.), and the
derivation has recently been endorsed by Col. Yule and Dr
Burnell in their Glossary (p. 251J). The identification

was first suggested by Dr Graul {Reise nach Ostindien,
vol. iii., 1854, p. 349), and then adverted to by Dr G.
U. Pope (Tamil Handbook, 1859, Introduction) and Dr
Gundert {Malay&lma Dictionary, 1872, s.v.). It should,
however, be mentioned that the former prefers now to take
the word Tamil to be a corruption of tenmoH, southern
speech, in contradistinction to vadugu, the northern, i.e.,

Telugu language. As in the case of the Kafir, Turkish,
Tagala, and other typical languages, the term Tamulic or

Tamulian has occasionally been employed as the designation
of the whole class of Dravidian peoples and languages, of

which it is only the most prominent member. The present
article deals with Tamil in its restricted sense only.

The Tamils, taken as the type and representatives of the
Dravidian race, do not now, owing to early intermixture
with the Aryan immigrants, materially differ in physical
character from the other curly-haired indigenous popula-
tion of India. They were at one time, on the ground of
the general structure of their Janguage, classed with the
Mongoloid (Turanian, Scythian) and even the Australian
races, but that classification is rejected by all the leading
ethnologists. They form, in fact, with the other mem-
bers of the group, a separate and distinct family, which
ia of the dolichocephalic class, and comes near the Indo-
European or Aryan type ; while there are scattered

remnants of a still earlier population of India (Mundas,
Kolarians), whose race characteristics, however, do not so

essentially differ from those of the Dravidians as to con-

stitute them a class by themselves. The Tamils proper
are smaller and weaker-built than the Europeans, though
more graceful in shape. Their physical appearance is

described as IjUowb:—a pointed and frequently hooked
pyramidal nose, with conspicuous nares, more long than
round ; a marked sinking in of the orbital line, producing
a strongly defined orbital ridge ; hair and eyes black ; the
latter, varying from small to middle-sized, have a peculiar

sparkle and a look of calculation ; mouth large, lips thick

xxiii — 6
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and frequently turgid ; lower jaw not heavy, its lateral

expansion greater than in the Aryan and less than in the

Turanian type, giving to the middle part of the face a

marked development and breadth, and to the general

contour an obtuse oval shape, somewhat bulging at the

sides ; forehead well-formed, but receding, inclining to

flattish, and seldom high ; occiput somewhat projecting

;

beard considerable, .and often strong ; colour of skin very

dark, frequently approaching to black {Manual of the

Administration of the. Madras Presidency, Madras, 1885,

voL L, Introd., p. 36 ; see also Caldwell, Comparative

Grammar of the Dravidian Languages, 1875, pp. 658-79).

The Tamils have many estimable qualities,—frugality,

patience, endurance, politeness,—and they are credited

with astounding memories ; their worst vices are said to be

lying and lasciviousness. Of all the South-Indian tribes

they are the least sedentary and the most enterprising.

Wherever money is to be earned, there will Tamils be

found, either as merchants or in the lower capacity of

domestic servants and labourers. The tea and coffee

districts of Ceylon are peopled by about 800,000 ; Tamils

serve aa coolies in the Mauritius and the VV^est Indies. In

Burmah, the Straits, and Siam the so-called Klings are all

Tamils (Graul, Reise nach Osiindien, Leipsic. 1855, vol.

iv. pp. 113-212).

Language.—The area over which Tamil is spoken

extends from a few miles north of the city of Madras to

the extreme south of the eastern side of the peninsula,

throughout the country below the GhAts, from Pulicat to

Cape Comorin, and from the Ohdts to the Bay of Bengal,

including also the southern portion of Travancore on the

western side of the Ghdts and the northern part of

Ceylon. According to the census of 1881, the number
of Tamil-speaking people throughout the province was

12,413,517, inclusive of 21,992 Yerkalas, 3843 Kurumbas,
and 287 Irulas, three tribes speaking rude dialects of the

language. To these should be added about 160,000 in

the French possessions. But, as of all the Dravidian

languages the Tamil shows the greatest tendency to

spread, its area becomes ever larger, encroaching on that

of the contiguous languages. Tamil is a sister of Malay-

Mma, Telu'gu, Canarese, Tulu, Kudagu, Toda, Kota, G6nd,

Khond (Ku), Ur3,on, Rajmahal, Keikiidi, and Brahul, the

nine last-named being uncultivated tongues ; and, as it

is the oldest, richest, and most highly organized of the

Dravidian languages, it may be looked upon as typical of

the family to which it belongs. The one nearest akin to

it is Malayilraa, which originally appears to have been

simply a dialect oi Tamil, but differs from it now both in

pronunciation and in idiom, in the retention of Old-Tamil

forms obsolete in the modern language, and in having

discarded all personal terminations in the verb, the person

being always indicated by the pronoun (F. W. Ellis,

Dissertation on the Malaydhna Language, p. 2 ; Gundert,

Malai/illnia Dictionary, Introd. ; Caldwell, Comparative

Gr., Introd., p. 23 ; Burnell, Specimens of South Indian
Dialects, No. 2, p. 13). Also, the proportion of Sanskrit

words in Malayalma is greater, while in TamU it is less,

than in any other Dravidian tongue. This divergence

between the two languages cannot bo traced farther back
than about the 10th century; for, as it appears from the

Cochin and Travancore inscriptions, previous to that period

both languages were still substantially identical ; whereas
in the RAmackaritam, the oldest poem in Malayalma,
composed probably in the 13th century, at any rate long

before the arrival of the Portuguese and the introduction

of the modern character, we see that language already

formed. The modern Tamil characters originated "in a
Brahmanical adaptation of the old Grantha letters corre-

eponding to the so-called Vatteluttu," or round-hand, an

alphabet once in vogue throughout the whole of the

Pilndyan kingdom, as well as in the South Malabar and

Coimbatore districts, and still sparsely used for drawing

up conveyances and other legal instruments (F. W. Ellis,

Dissertation, p. 3). It is also used by the Jlflppilas in

Tellicherry. The origin of the Vatteluttu itself is still a

controverted question. The late Dr Burnell, the greatest

authority on the subject, has stated his reasons for tracing

that character through the Pehlevi to a Semitic source

{Elements of South Indian Paleography, 2d ed., 1878,

pp. 47-52, and plates xvii. and xxxii.). In the 8th

century the Vatteluttu existed side by side and together

with the Grantha, an ancient alphabet still used through-

out the Tamil country in writing Sanskrit. 'During the

four or five centuries after the conquest of Madura by the

Cholas in the 11th it was gradually superseded in the

Tamil country by the modern Tamil, while in Malabar it

continued in general use down to the end of the 17th

century. But the earliest works of Tamil literature, such

as the Tolkdppiyam and the Rural, were still written in

it. The modern Tamil characters, which have but little

changed for the last 600 years, differ from all the other

modern Dravidian alphabets both in shape and in their

phonetic value. Their angular form is said to be due to

the widespread practice of writing with the style resting

on the end of the left thumb-nail, while the other alpha-

bets are writtpu with the style resting on the left side of

the thumb.
The Tamil alpnabet U suBicieDtly well adapted for the expression

of the twelve vowels of the language (a, A, i, i, u, C, e, i, o, 6, ei, au),

—the occasional sounds of d and il, both short and long, being

covered by the signs for e, I, i, i ; bnt it is utterly inadequate

for the proper expression of the consonants, inasmuch as the one

character k has to do duty also for kh, g, gh, and similarly each

of tho other surd consonants ch, (, t, p represents also the re-

maining three letters of its respective class. The letter k has,

besides, occasionally the sound of h, and ch that of s. Each of

the five consonants k, ch, f, t, p has its own nasal. In addition

to the four semivowels, the Tamil possesses a cerebral f and I,

and has, in common with the JIalayilma, retained a liquid i,

once peculiar to all the Dravidian languages, the sound of which
is so ditBcult to fix graphically, and varies so much in different

districts, that it has been rendered in a dozen different way(

{Mamutl of the Administration of the Madras Presidency, vol. ii

p. 20 sq). Fr. lliiller is probably correct in appro^iimating it t(

that of the Bohemian r. There is, lastly, a peculiar n, differing ii

function but not in pronunciation from the dental n. The threi

sibilants and h of Sanskrit have no place in the Tamil alphabet
but ch often does duty as a sibilant m writing foreign words, and
tho four corresponding letters as well as^ and ksh of the Granths
alphabet are now frequently called to aid. It is obvious thai

many of the Sanskrit words imported into Tamil at various periodt

(Caldwell, loc. cit., Introd., pp. 86 sq.) have, in consequence of the

incongruity of the Sanskrit and Tamil notation of their respective

phonetic systems, assumed disguises under which the original is

scarcely recognizable : examples are ulagu (loka), uruvam (rflpa),

arukken (arka), arputam (adbliutam), natcliattiram (nakshatram),

irudi (rishi), tirkam (dirgha), arasen (rajan). Besides the Sanskrit

ingredients, which appear but sparsely in the old poetry, Tamil
has borrowed from Hindustani, Arabic, and Persian a large number
of revenue, political, and judicial terms, and more recently a good
many English words have crept in, such as tira((i, treaty, pa/.lar,

butler, dkt, act, kulCh, club, kaiariiar, governor, pinnalkddu, penal

code, stkku, sick, mcjastiradu, magistrate. But, aa compared with

its literary sister languages, it has preserved its Dravidian character

singularly tree from foreign influence. Of Tamil words which have

found a permanent home in English may be mentioned curry

(kari), mulligatawny (milagu, pepper, and tanntr, cool water),

cheroot {suriiUu), pariah {parciyan).

The laws of euphony (avoiding of hiatus, softening of Initial

consonants, contact of final with initial consonants) are far more
complicated in Tamil than in Sanskrit. But, while they were

rigidly adhered to in the old poetical language (Sen-Tamil), there

is a growing tendency to neglect them in the langoage of the

present day (Koijun-Tamil). It is trne the Tamil rules totally

differ from tho prevailing Sanslcrit ; still the probability Is in favour

of a Sanskrit iiiiluence, inasmuch as tliuy appear to foUow Sanskrit

models. Thus, irul nikkindn becomes irunilckindn ; pan pdUiram,
2)orpdUiram ; vUUil kanijCn, vU((ir kaiicfin; vMsiramei, td^sifumci

;

palan tanddn, palanranddn. Nouns are divided into high-caite



TAMILS 43

er personal and low-caste or impersonal,—the former comprising

words for rational beings, the latter all the rest. Only in high-

caste nouns a distinction between masculine and feminine is

observed in the singular ; both have a common plural, which is

indicated by change of a final n (femin'ne I) iato r; but the neuter

plural termination kal (gal) may be superadded in every case.

Certain noun^ change their base termination before receiving the

case affixes, the latter being the same both for singular and pluraL

They are for the ace. ei, instr. dl, social 6du [odu, udan), dat. ku,

loo. il {idattil, in), abh ilirundu (ininru), gen. udciya {adu).

There is, besides, a general oblique affix in, which ia not only fre-

quently used for the genitive, but may be inserted before any of

the above affixes, to some of which the emphatic particle t may
also be superadded. In the old poetry there is a still greater

variety of affixes, while there is an option of dispensing with all.

Adjectives, when attributive, precede the noun and are unchange-

able; when predicative they follow it and receive verbal affixes.

The pronouns of the 1st person are sing, ndn i.ydn), 'inflexional

base en, plural ndm {ydm), infl. nam, including, ndngaj, inll. cngal,

excluding the person addressed; of the 2d person n£, infl. un
{nin, nun), plural ntr {niyir, n'mr), ningal, infl. um, ungal {num).

To each of those forms, inclusive also of the reflexive pronouns

t&n, tim, idngaj, a ptece is assigned in the scale of honorific pro-

nouns. As in the demonstrative pronouns the forma beginning

with t indicate nearness, those with a distance, and (in the old

poetry) those with « what is between the two, so the same forms

Deginning with « (or yd, as in ydr, dr, who?) express the interro-

gative. The verb consists of three elements

—

the root (generally

reducible to one syllable), the tense characteristic, and the personal

affix. There are three original moods, the indicative, imperative,

and infinitive (the 2d singular imperative is generally identical with

the root), as well as three original tenses, the present, past, and

future. The personal affixes are—sing. (1) -In; (2) -dy, honorific

tr; (3) masc. -dn, fem. -dl, honor, -dr, neuter -adn
;
plural (1)

6m [-dm, -Im) ; (2) -irkal ; (3) masc. fem. -drka}, ucut. -ana. These

affixes serve for all verbs and for each of the three tenses, except

that, in the future, -adu and -ana are rejilaced by -nm (kkum). It

19 only in the formation of the tenses that verbs dilTer, intransitive

verbs generally indicating the present. by -Hr- (-kinr-), the past by

•d; -nd; ot -in-, and the future by -u- (-J-), and transitive verbs

by the corresponding infixes, -kkir- (.-kkinr-), -tt- i,-nd-), and -pp-
;

but there are numerous exceptions and seemingly anomalous forma-

tions. Other tenses and moods are expressed with the aid of special

affixes or auxiliary verbs. Causal verbs are formed by various

infixes (-ppi; -vi-, -ttu-), and the passive by the auxiliary pada,

to fall, or by un, to eat, with a noun. The following four pecul-

iarities are characteristic of Tamil :—first, the tenselcss negative

form of the verb, expressed by the infix a, which is elided before

dissimilar vowels ; second, the predicative employment of two
negative particles illei and alia, the one denying the existence or

presence, the other denying the quality or essence ; third, the

use of two sets of participles,—one, called adjective or relative

participle, which supplies the place of a relative clause, the language

possessing no relative pronouns, and an ordiuary adverbial participle

or geruuQ ; 'and, fourth, the practice of giving adjectives a verbal

form by means of personal affixes, which form may again be treated

as a noun by attacning to it the declensional terminations, thus :

periya, great
;
periydm-, we are great

;
periydmukku, to us who are

great. The old poetry abounds in verbal forms now obsolete.

Adjectives, adverbs, and abstract nouns are derived from verbs by
certain affixes. All post-positions were originall) either nouns or

verbal forms. Oralio indireda is unknown iu Tamil, as it is in all

the other Indian languages, the gerund enru being used, like Hi

in Sanskrit, to indicate quotation. The structure of sentences is

an exact counterpart of tne structure of words, inasmuch as that

which qualifies always precedes that which is qualified. Thus tlie

attributive precedes the substantive, the substautive precedes the

preposition, the adverb precedes the verb, the secondary clause the

primary one, and the verb closes the sentence. Th) sentence,

Having called the woman who had killed the child, he asked why
she had committed such infanticide, " runs ia Tamil aa follows :

—

ED.landelyel kkonrupotta^fllel alclpplttu nt 6n Ippadl

The chUd her n ."lo had killed liavlog caused to be callefl, ''"nioo why thus
ppatta Blsu-v-atll scydfty finru ktttan.

made cbild-murder didst?" having eald he asked,

Much as the similarity of the structure of the Tamil and its

sister languages to that of the Ugro-Tartar class may have proved
suggestive of the assumption of a family affinity between the two
classes, such an affinity, if it exist, must be held to be at least

very distant, inasmuch as the assumption receives but the faintest

shade of support from an intercomparison of tho radical and lea?t

variable portion of the respective languages.

Literature.—The early ejdstisnce, in southern India, of

peoples, localities, animals, and products the names of

which, as mentioned in the Old Testament and in Greek
and Roman writers, have been identified with correspond-

ing Dravidian terms goes far to prove the high anti([Uity,

if not of the Tamil language, at least of boine form of

Dravidian speech (Caldwell, loc. cii., Introd., pp. 81-
'

106; Madras District Manual, i., Introd., p. 131 si].).

But practically the earliest extant records of the Tamil

language do not ascend higher than the middle of the fth

century of the Christian era, the grant in possession of the

Israelites at Qochin being assigned by the late Dr Burnell

to about 7.^)0 A.D., a period when Malayalma did not exist

yet as a separate language. There is every probability

that about the same time a number of Tamil works sprung

up, which are mentioned by a writer in tho 11th century

as representing the old literature (Burnell, lur. cil., p 127,

pote). The earlier of these may have been Saiva books

;

the more prominent of the others were decidedly Jaina.

Though traces ota north Indian influence are palpable in all

of them that have come down to ua (see, e.y., F. W. Ellja's

notes to the Kural), we can at tho same time perceive, as

we must certainly appreciate, the desire of the autliors to

oppose the influence of Brahmanical writings, and create a

literature that should rival .Sanskrit books and appeal to

the sentiments of the people at large. But the refinement

of the poetical language, as adapted to the genius of

Tamil, has been carried to greater oxcesj than in Sanskrit

;

and this artificial character of the so-called High-Tamil is

evident from a comparison with the old inscriptions, which

are a reflex of the language of the people, and clearly .show

that Tamil has not undergone any essential change those

800 years (Burnell, toe. cit., p. 142). The rules of High-

Tamil appear to have been fixed at a very early date. The
Tolkdppiyam, the oldest extant Tamil grammar, is assigned

by Dr Burnell (On the Aindra School of Hanskrll Gram-
marians, pp. 8, 55) to the 8th century (best edi'ion by C.

Y. Tiraodaram Pillei, Madras, 1885). The VirasCHyam,

another grammar, is of the 1 1th century. Both have been

superseded by the Nannul, of the 15th century, which has

exercised the skill of numerous commentators, and con-

tinues to be the leading native authority (English editions

in Pope's Third Tamil Grammar, and an abridgment by
Lazarus, 1884). The period of the prevalence jof the

Jainas in the Pandya kingdom, from the 9th or 10th to

the 13th century, is justly termed the Augustan age of

Tamil literature. To its earlier days is assigned the

Ndladiyar, an ethical poem on the three objects of exist-

ence, which is supposed to have preceded the Rural of

Tiruvalluvan, the finest poetical production in the whole

range of Tamil composition. Tradition, in keeping with

the spirit of antagonism to Brahmanical influence, says

that its author was a pariah priest. It consists of 1330

stanzas on virtue, wealth, and pleasure. It has often bee.

edited, translated, and commented upon ; see the introduc-

tion to the excellent edition, just published, by the Bev. Dr
Pope, in which also a comprehensive account of the pecul-

iarities of High-Tamil will be found. To the Avvei, or

Matron, a reputed sister of Tiruvalluvan, but probably of

a later date, two shorter moral poems, called AttisMi and

Konreiveyndan, are ascribed, which are still read in all

Tamil schools. Chintdmani, an epic of upwards of 3000

stanzas, which celebrates the exploits of a King Jivakan,

also belongs to that early Jain period, and so does the

Divdkaram, the oldest dictionary of classical Tamil. The

former is one of the finest poems in the language ; but no

more than the first and part of the third of its thirteen books

have been edited and translated. Kambarfs Rdmdyanam.

(about 1100 A.D.) is the only other Tamil epic which comes

up to the Chintdmani in poetical beauty. The most bril-

liant of the poetical productions which appeared in the

period of the Saiva revival (13th and 1 1th centuries) are

two collections of hymns addressed to Siva, the one called

Tiruvdsakam, by Manikka-V&sakan, and a later and larger
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one called Tivdram, by Sambandhan and two other

devotees, Sundaran and Appan. Both these collections

have been printed, the former in one, the latter in five

volumes. They are rivalled both in religious fervour and

in poetical merit by a contemporaneous collection of

Vaishnava hymns, the Ndldyira-prabandkam (also printed

at Madras). The third section of it, called Timvdymoli, or

" Words of the Sacred Mouth," has lately been published in

Telugu characters, with ample commentaries, in ten quartos

(Madras, 1875-76). After a period of literary torpor,

which lasted nearly two centuries, King Vallabha Deva,

better known by his assumed name Ativirar5,ma Pandiyan

(second half of the 16th century), endeavoured to revive

the love of poetry by compositions of his own, the most

celebrated of which are the Neidadam, a somewhat extra-

vagant imitation of Sri Harsha's Sanskrit NaishadKam,

and the Verriverkei, a collection of sententious maxims.

Though he had numerous followers, who made this revival

, the most prolific in the whole history of .Tamil literature,

none of the compositions of every kind, mainly translations

and bombastic imitations of Sanskrit models, have attained

to any fame. An exceptional place, however, is occupied

by. certain Tamil sectarians called miliar (i.e., siddhas or

sages), whose mystical poems, especially those contained in

the Sivavdkyam, are said to be of singular beauty. Two
poems of high merit, composed at the end of the 17th

century, also deserve favourable notice—the Niiineri-

vilakkam, an ethical treatise by Kuma,ragurupara Desikan,

and the Prdbhulingalilei, a translation from the Canarese

of a famous text-book of the Vlra-Saiva sect. See the

analysis in W. Taylor's Catalogue, vol. ii. p. 837-47.

The modern period, which may be said to date from the beginning

of the last century, is ushered in by two great poets, one native and
the other foreign. TSyum^navan, a phUosopnerof the pantheistic

school, composed 1453 stanzas {pddal) which have a high reputa-

tion for sublimity both of sentiment and style; and the Italian

Jesuit Joseph Boschi (d. 1742), under the name Vlram^muni,
elaborated, on the model of the Chintdmani, a religious epic

Tlmbdvani, which, though marred by blemishes of taste, is classed

bjj native critics among the best productions of their literature.

It treats of the history of St Joseph, and has been printed at

Pondicherry in three volumes, with a full analysis. English
influence has here, as in Bengal and elsewhere iu India, greatly

tended to create a healthier tone in literature both as to style and
sentiment As one of the best Tamil translations of English books
in respeci of diction and idiom may be mentioned the Bdlai^dpd-
rikal, or " Little Merchants," published by the Vernacular Text
Society, Madras. P. Percival's collection of ToniiZ Proverbs (3d od.,

1875) should also be mentioned. The copper-plate grants, commonly
called idsanams, and stone inscriptions in Tamil, mauy of which
have been copied and translated (Archsailogical Survey of Souiliern

India, vol. iv. ; R. Sewell, Lists of the Antiquarian Remains in the

Presidency of Madras-, vols, i., ii.), are the only authentic historical

records. (See also Sir Walter Elliot's contribution to the Inter-

national Numismata Orientalia, vol. iii. pt. 2.) As early as the
time of the Chinese traveller Hwen Tsang, books were written
in southern India on talipot leaves, and Albiruni mentions this

custom as quite prevalent in his time (1031).. It has not died out
even at the present day, though paper imported from Portugal has,

during the last three centuries, occasionally been used. Madras
U now the largest depository of Tamil palm-leaf MSS., which have
been described in Wilson's- Catalogue of the Mackemie Collection

(Calcutta, 1828, 2 vols.), W. Taylor's Catalogue (Madras, 1857, 3
vols.), and Condaswamy Iyer's Catalogue (vol. i., Madras, 1861).
The art of printing, however, which was introduced in southei;n
India at an early date, while it has tended to the preservation of
many valuable productions of the ancient literature, has also been
the means of perpetuating and circulating a deal of literary rubbish
and lasciviousness which would much better have remained iu
the comparatively safe obscurity of manuscript. Dr Burnell has
a note in his Elements of South Indian Paleography (2d ed., p.

44), from which it appears that in 1578 Tamil types were cut
by Father Joao de Faria, and that a hundred years later a Tamil
wd. Portuguese dictionary was published at Ambalakkadu. At
present the number of 'Tamil books (inclusive of newspapers)
printed annually far exceeds that of the other Dravidian vernaculars
put together. The earliest Tamil version of the New Testament
was commenced by the Dutch in Ceylon in 1688 ; Fabricius'a trans-
lation appeared at Tranquebar in 1715. SincB then many new

translations of the whole Bible haye been printed, and some of

them have passed through several editions. The German missionary

B. Ziegenbalg was the first to make the study of Tamil possible in

Europe by the publication of his Orammatica Damulica, which
appeared at Halle in 1716.' Some time later the Jesuit father

Beschi devoted much time and labour to the composition of

grammars both of the vulgar and the poetical dialect The former

is treated in liis Grammatica Latino-Tamulica, which was written

in 1728, but was not printed till eleven years later (Tranquebar,

1739). It was twice reprinted, and two English translations have

been published (1831, 1848). His Sen-Tamil Orampiar, accessible

since 1822 in an English translation by Dr Babington, was printed

from his own MS. {Clavis humaniorurri litieraruvi sublimioris

Tamulici idiomatis) at Tranquebar in 1878. This work is espe-

cially valuable, as the greater portion of it consists of a learned and
exhaustive treatise on Tamil prosody and rhetoric. (See,' on his

other works, Graul's Reise, vol. iv. p. 327.) There are also gram-
mars by Anderson, Rhenius, Graul (in vol. ii. of his Bibliotheca

Tamulica, Leipsic, 1855), Lazarus (Madras, 1878), Pope (4th

edition in three parts, London, 1883-5), and Grammaire Franfaist-

Tamoule, by the Abbe Dupuis, Pondichcrri, 1863. The last two
are by far the best. The India Office library possesses a MS.
dictionary and grammar ." par le Rev. PJie Dominique" (Pondi-

chcrri, 1843), and a copy of a MS. Tamil-Latin dictionary by the

celebrated missionary Schwarz, in which 9000 words are explained.

About the like number of words are given in the dictionary of

Fabricius and Breithaupt (Madras, 1779 and 1809). Rottler's

dictionary, the publicatio-i of which was commenced in 1834, is a

far more ambitious work. But neither it nor Winslow's (1862)

come up to the standard of Tamil scholarship; the Diclionnaire

Tamoul-Frant;ais, which appeared at Pondicherri in 2 vols. (186S-

62), is superior to both, just as the I}iclionarium Latino-Galltco-

TamuUcum (ibid., 1846) excels the various English-Tamil diction-

aries which have been published at Madras.
Compare the foUowlnff works ot reference :—A. T. Mondlfere and J. Vinson

In J>utionnaire des Sciences Atttkropologiquei, i.v. " Dravldiens"; S. C. Ctiltty,

The Tamil Plutarch, Jaffna, 1869 ; J. Murdocli, Classified Catalogue of Tamil
Printed Books, Madras, 1865; C. E. Cover, Folk-Songs 0/ Southern India.

Madras, 1871 ;' Bishop Caldwell's Comparative Grammar of the Dravidian
Languages, 2d ed., London, 1875 ; Graul's Reise nach Ostindien, vols. Iv. and v.;

the quarterly Lists of Books registered in the Madras presidency
;
[Dr Maclean's]

Manual of the Administration of the Madras Presidency, vols. I. and 11., Madras.

1885, folio; and F. MlUler, Orundriss der Sprachwissenschaft, Vienna, 1884, ill. L

102-246. (R. R.)

TAMWORTH, a municipal borough and market-town

of England, on the borders of Staffordshire and Warwick-

shire, chiefly in the former, is situated at the junction of

the Tame with the Anker, and on branches of the London

and North-Western and Midland Railway lines, 7 miles

south-east of Lichfield, 20 north-west of Coventry, and 110
north-west of London. The castle, situated on a height

above the Anker near its junction with the Tame, is now
chiefly of the Jacobean period, but is enclosed by massive

ancient walls. It was long the residence of the Saxon

kings, and, aftei being bestowed on the Marmions by

William the Conqueror, remained for many years. an im-

portant fortress. Through the female line of the Mar-

mions it has descended to the Marquis Townshend.

Formerly the town was surrounded by a ditch called the

King's Dyke, of which some trace still remains. The
church of St Editha, originally founded in the 8th century,

was rebuilt, after being burned by the Danes, by Edgar,

who made it collegiate, but the present building in the

Decorated style was erected after a fire in the 14th century.

Since 1870 it has been undergoing restoration at a cost of

£10,000. The free grammar school, refounded by Edward
VL, was rebuilt in 1677, and again in 1867-68 at a cost

of £3000. The other public buildings are the swimmiBg
bath and boys' institute (1885), the town-hall (1701),

and the arcade, formerly used as a covered market, but

recently obtained by the Salvation Army. The charities

include Guy's almshouses, endowed in 1678 by Thomas
Guy, founder of Guy's Hospital, London, and the cottage

hospital with twenty-one beds. Waterworks have recently

been erected at a cost of over £25,000. On the " moors
"

burgesses have rights for cattle. Coal, fireclay, and blue

and red brick clay are dug in the neighbourhood ; and

there are also market gardens. The town possesses .a

clothing factory, paper-mills, and manufactories of small

wares. The population of the municipal borough (area
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200 acres) m 1871 was 4539, and in 1881 it was 4891,—
that of tho parliamentary borough (area 11,602 acres) in

the same yfears being 11,493 and 14,101. Tamworth
ceased to be a parliamentary torough in 1885.

Tamworth is situated near the old Roman Watling Street, and
occupies the site of a fort which, from the beginning of the 8th

century, was the chief royal residence in Mercia. The town, after

being burnt by the Danes, was rebuilt and fortified by Ethelfleda,

daughter of Alfred the Great. From the reign of Edward the

Martyr to that of William Rufus it was a royal mint, a:id some of

the coins struck at Tamworth are still in existence. The town was
incorporated in the 3d year of Elizabeth, from whom it obtained

the grant of a fair and the confirmation of various privileges

bostowed by Edward III. The Elizabethan charter was superseded

by one conferred by Charles II., which continued to be the govern-

ing charter of the town till the passing of the Municipal Act. The
town, with occasional intermissions, returned members to parlia-

ment from the reign of Henry I. till 1885. Among its more dis-

tinguished representatives have been Thomas Guy and Sir Robert
Peel.

TANAGER, a word adapted from the quasi-Latin Tan-
agra of Linnaeus, which again is an adaptation, perhaps

with a classical allusion, of Tangara, used by Brisson and
Buffon, and said by Marcgrave {Hist. Ker. Nat. Brasilia;

p. 214) to be the Brazilian name of certain birds found in

that country. From them it has since been extended to

a, great many others mostly belonging to the southern

portion of the New World, now recognized by ornitholo-

gists as forming a distinct Family of Oscines, and usually

considered to be allied to the Fringillidm (cf. Finch,
vol. ix. p. 191); but, as may be inferred from Prof.

Parker's remarks in the Zoological Transactions (x. pp.
252, 253, and 267), the Tanagridse are a "feebler " form,

and thereby bear out the opinion based ofl the examination

of many types both of Birds and Mammals as to the lower

morphological rank of' the Neotropical Fauna as a whole

{cf. Birds, vol. iii. p. 743).

The Tanagers are a group in which Mr Sclater has for many years
interested himself, and his latest treatment of them is contained
in the British Museum Catalogue (xi. pp. 49-307). Therein he
admits the e-xistenceof 375 species, which he arranges in 59 genera,
forming si.x Subfamilies, Procnialina, Euphoniinm, Tanagrinie,
Lamprotinse, Phcenicophilinm, and Pitylinm. These are of very
unecjual extent, for, while the first of them consists of but a single
species, Procnias tersa,—the position of which may be for several
leaaons still open to doubt,—the third includes more than 200.
Nearly all are birds of small size, the largest barely exceeding a
Song-Thrush. Most of them are remarkable for their gaudy
colouring, and this is especially the case in those forming the
genus called by Mr Sclater, as by most other authors, Callistc, a
terra inadmissible through preoccupation, to which the name of
Tanagra of right 8eon]s to belong, while that which he names
Tanagra should probably be known as Thraupis. The whole
Family is almost confined to the Neotropical Region, and there
are several forms peculiar to the Antilles; but not a tenth of the
species reach even southern Mexico, and not a dozen appear in the
northern part of that country. Of the genus Pyranga, which has
the most northern range of all, three if not four species are common
summer immigrants to some part or other of the United States,
and two of them, P. rubra and P. sstiva,—there known respectively
as the Scarlet Tanager and the Summer Redbird,— reach even the
Dominion of Canada, visiting as well, though accidentally,
Bermuda. P. eestiva has a western representative, P. mopcri, which
by some authors is not recognized as a distinct species. The males
of all these are clad in glowing red, P. rubra having, however, tlie

wings and tail black. The remaining species, P. ludoviciana, the
males of which are mostly yellow and black, with the head only
red, does not appear eastward of the Mi.'s.souri plains, and has not
so northerly a range. Another spcties, P. hepalica, has just shewn
itself within the limits of the United States. In all these the
females are plainly attired ; but generally among the Tanagers,
however bright may bo their coloration, both sexes are nearly alike
in plumage. Little has been recorded of the habits of the species
of Central or South America, but those of the north have been as
cloeely observed as tho rather retiring nature of the birds renders
possible, and it is known that insects, especially in the larval
condition, and berries afford the greater part of their food. They
have a pleasing song, and build a shallow nest, in which the eggs,
gcnornlly 3 in number and of a gieenish-blue marked with brown
and purple, are laid.

On a whole the Tanayridx may perhaps be considered

to hold the same relation to the Fringillidie as the Icferidie

do to the Sturnidie and the Mniotiltidx to the Sylmida or
Turdidx, in each case the purely New-World Family being
the " feebler " type. (a. ji.)

TANCRED (d. 1112), son of the marquis Odo the Good
and Emma the sister of Robert Guiscard, one of the most
famous heroes of the first crusade. See Ceusad£3, voL
vi. p. 624 sq.

TANCRED, the last Norman king of Sicily, reigned
1189-1194. See Sicily, vol. xxii. p. 26.

TANGANYIKA, a lake in East Central Africa, caUed
Msaga (" tempestuous ") by the Wakawendi and Eimann
by the Warungu. The meaning of the name Tanganjnka
is, according to Cameron, nothing more than " the mixing
place." It is the longest freshwater lake in the world
being about 75 miles longer than Lake Michigan.
Although the Arabs had long known of the existence of
the lake, the first Europeans who discovered it were Speko
and Burton in 1858. It has since been visited by Livings
stone, Cameron, Stanley, Thomson, and Hore, who have
all added to our knowledge of it. Tanganyika, which is

situated some 600 miles as the crow flies from the east

coast of Africa, extends from 3° 16' S. lat to 8° 48' S. lat.,

and lies between 29° 10' E. long, and 32° 30' E. long. Its

length is 420 miles, and its breadth varies from 10 to 50
miles. Its area is 12,650 square miles, and its altitude

may be taken as 2700 feet above sea-level (Cameron, 2710;
Stanley, 2770; Hore, 2750; Popelin, 2665). It has a
coast-line of 900 miles in extent. Its greatest depth has
not yet been determined, but Hore states that a 168-fathopi

rope often failed to reach the bottom. Tanganyika may
be described as an enormous crevasse. It is bordered on
all sides by hills and mountains, some of which rise to
from 6000 to 10,000 feet above its waters. The scenery

is marked by exceptional grandeur, and is weU calculated

to impress the traveller. Burton says :

—

" It filled us with admiration, with wonder, and delight. Beyond
the short foreground of rugged and precipitous hill-fold, down
which the footpath painfully zigzags, a narrow plot of emerald
green shelves gently towards a ribbon of glistening yellow sand,
here bordered by sedgy rushes, there clear and cleanly cut by the
breaking wavelets. Farther in front stretches an expanse of the
lightest, softest blue, from 30 to 35 miles in breadth, and sprinkled
by the east wind with crescents of snowy foam. It is bounded on
the other side by tall and broken walls of purple hill, fleckefl and

*

capped with pearly mist, or standing sharply pencilled against the
azure sky. To the south lie high bluff headlands and capes; and
as the eye dilates it falls on little outlying islets, speckling a sea
horizon. Villages, cultivated lands, the frequent canoes of the
fishermen, give a something of life, of variety, of movement to f^re

scenery."

Tanganyika is fed by numerous rivers and streamlets

which flow from the surrounding hills, the yearly rainfall

being about 27 inches, but the rainy seasons vary extremely
in different years, altering the surface area of the lake

accordingly. Hore found that between March 1879 and
August 1880 the waters had fallen 10 feet 4| inches,

as marked by a water-gauge he had erected at Ujiji, and
he also saw evident signs of the receding of the waters all

round the shores of the lake^belts of dead timber and
bleached rock. Some 120 rivers and streams flow into the

lake ; the most important river is the Malagarasi, near

Ujiji. Just below the rapids its width is 500 feet, and
the average depth 5 feet. For many years Tanganyika
was a riddle to African explorers,—Livingstone, Baker, and
others believing that it belonged to the Nile system, and
that it was connected with the Albert Nyanza. That this

theory is incorrect was proved when Livingstone and

Stanley explored the north end of the lake in November
1871, finding no outlet. It was Cameron, in March 1874,

who first solved the riddle, and found that the outlet of

Tanganyika was the river Lukuga, at about the centre of

the western shore of the lake, 5° 52' 45" S. lat. Jn 1876
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this outlet was visited by Stanley, who found that there

was no apparent outflow, and doubt was thrown upon

Cameron'a observations, which, however, have been proved

to be correct by Here, who in ISSO found a strong current

eetting unequivocally out of the lake. Not only so, but he

obtained good views of the river, which gradually widens

soon after the rapids near the lake are passed. He followed

the river to 5° 50' S. lat., and, from an altitude of 1100

feet above the river, he saw it flowing far away to the

westward. The question is therefore settled that Lake
Tanganyika belongs to the Congo system, but it is only an

occasional tributary to that mighty river, its contribution

depending upon the rainfall The lake is subject to fre-

quent storms, especially from the S.S.E. and S.W., lasting

sometimes for two or three days, and leaving a heavy swell,

which proves a great hindrance to navigation. Hore says—" I have never witnessed such wondrous cloud-scenery

and majestic effects of thunder and lightning as on Tan-

ganyika."

The shores and water of the lake abound in animal life,—crocodiles,

the hippopotamus, otters, and many kinds of fish being found in .its

waters. Flocks of waterfowl abound in the river mouths : gulls,

divers, herons, kingfisliers, eagles, fish-hawks, and black ibis are

very numerous. The shores are very fertile,—rice, manioc, kaffre

corn, two kinds of ground nuts, maize, uleysi, pumpkins, sweet

potatoes, sugar-cane, castor-oil tree, tamarind, cotton, tomato,

and cucumber growing luxuriantly. The oil palm grows at Ujiji,

Uruudi, and at the south end of the lake, the borassus near the

Malagarasi river, the screw palm in Uguha, and the raphra in

several localities. The tzetse fly is found on the shores of the lake

from Ujiji round the southern end as far as Ubwari on the west

coast. Amongst the useful timber trees may be noticed the gigantic

mbule, the mininga, lignum vitoe, and ebony. The people inhabit-

ing the countries on the borders of the lake form ten distinct tribes,

with separate national peculiarities and customs. They live in

well-organized villages, in which considerable social order is main-

tained. They have also learnt, to some extent at any rate, to

utilize the products of their country : they work their i'Wq iron

and copper ; salt is prepared for barter
;
palm oil is collected ; and

in some places there are l.irge pottery works. Their fishing industry

is extensive, and dried fish is exported ; boatbuilding is carried on

to a small extent; cotton cloth is manufactured at several places,

and at others the famous grass or palm-fibre cloth ; whilst the

dairy farms of Uhha export packages of butter. There are sev-

eral Loudon Missionary Society stations on Lake Tanganyika, also

one belonging to the Roman Catholics; and a station of the African

International Association is situated at ICareraa. Ujiji, an Arab
town of some importance, stands on the eastern shore of the lake.

TANGEERS, or Tangier (Tanja), a seaport of Morocco

and capital of a pashalik, on the Strait of Gibraltar,

about 14 miles to the east of Cape Spartel, stands on two

eminences at the north-west extremity of a spacious bay.

The town has a fine appearance from the sea, rising

gradually in the form of an amphitheatre, and defended

by walk and a castle. The streets, which are unpaved,

ire very narrow and crooked, and the houses, except those

occupied by foreign ambassadors or consuls and a few

others, are mean. The main thoroughfare is that which

leads from the Bab-al-Marsa (Gate of the Port) to the

Bab-al-Sok (Gate of the Market Place) ; the sok presents

a lively spectacle, especially on Sundays and Thursday i.

The manufactures of Tangiers are of little importance,

consisting chiefly of coarse woollen cloth, mats, and

pottery; tanning is also carried on, but the leather,

though much esteemed in Europe, is inferior to that made
in other parts of Morocco. The harbour is a mere road-

stead, but it is the best Morocco possesses, and affords

good anchorage and shelter to the largest vessels, except

during the prevalence of strong winds from the north-west

or east. Tangiers has a large trade with Gibraltar. The

climate is temperate and healthy, but the inhabitants often

suffer much in summer from deficiency of water-supply.

Tangiers, which is the residence of all the foreign ministers

and consuls to the court of Morocco, has a population esti-

mated at about 20,pOO, of wham some 400 are Europeans.

The Roman Tingis, which stood in the immediate vicinity of

the site of Tangiers, boasted of great antiquity ; under Augustus

It became a free city, and Claudius made it a Roman colony and
capital of Tingitana. It was held successively by Vandals, Byzan-

tines, and Arabs, and fell into the hands of the Portuguese tnwards

the end of the 15th century. In 1662 it was made part of the

dowry of Catherine of Braganza on her marriage with Charles II.

of England; the English defended it in 1680, but, on account of its

expense, dismantled it in 16S4 and abandoned it to the Moors, who
fortified it anew. It was bombarded by a Spanish fleet in 1790
and by the French in 1S44.

Tx\NHAUSER, or Tannhacsee, the subject of one of

the most famous of old German legends, is represented

as a knight who after many wanderings comes to the

Venusberg. He enters the cave where the Lady Venus

holds her court, and abandons himself to a life of sensual

pleasure. By and by he is overcome by remorse, and,

invoking the aid of the Virgin ilary, he obtains per-

mission to return for a while to the outer world. He
then goes as a pilgrim to Rome, and entreats Pope Urban
to secure for iiim the forgiveness of his sins. The pope,

who happens to have a rod ia his hand, says it is as im-

possible for him to be pardoned as for the rod to blossom.

Tanhauser therefore departs in despair, and returns to the

Lady Venus. In three days the rod begins to put forth

green leaves, and the pope sends messengers in all direc-

tions in search of the penitent; but he is never seen again.

This legend was at one time known in every part of

Germany, and as late as 1830 it survived in a popular

song at Entlibuch, a version of which was given bj

Uhland in his Alle hoch- und niederdeuische Volkslieder.

It can be traced back to the 14th century, but in its

original form seems to have belonged to the period of

Teutonic paganism. According to some legends, the Venus
berg is the Hoselberg or Horselberg, a hill near Ei.senact

associated with the Teutonic goddess of the nether world,

who was known by various names, such as Hulda, Hilda,

and Hel. To this goddess the name of Venus appears to

have been transferred. Among the attendants of Hulda
was the faithful Eckhart, and in the preface to the

Heldenbuch he is said to sit before the Venusberg, and
to warn passers-by of the dangers to which they may be

exposed if they linger in the neighbourhood. The legend

has been reproduced by several modern German poets,

and forms the subject of one of Wagner's operas.

In the 13th century, contemporary with Pope Urban
rV., there was a German knight called Tanhauser, who was

well known as a minnesinger at the court of Frederick

IL, duke of Austria. After Duke Frederick's death

Tanhauser was received at the court of Otho IL, duke of

Bavaria ; but, being of a restless disposition, and having

wasted his fortune, he spent much time in wandering

about Gfermany. He also went as a crusader to the Holy

Land. His poems (printed in the second part of the

Minnesinger, edited by Von der Hagen) are fresh, lively,

and graceful, but lack the ideal tone which marks the

writings of the earlier minnesinger. He was much
esteemed by the meistersinger, and it is possible that the

story of his adventurous life may have been connected

with the old legend about the Venusberg.

See Kornmann, Mons Veneris fl614), and Grasse, Die Sagevom
Sitter Tanhdiiser, and Der Tanhdtiser und Ewige Jude; alsoZandor,

Die Tanhauser Sage und der Minncsdnger Tanhauser.

TAJSrjORE, a district of British India, in the Madras

presidency, lying between 9° 50' and 11° 25' N. lat. and
between 78° 55' and 79° 55' E. long., with an area of

3654 square miles. It forms a portion of the Southern

Carnatic, and is bounded on the N. by the river Coleroon,*

which separates it from Trichinopoly and South Arcot

districts, on the E. and S.E. by the Bay of Bengal, on

the S.W. by Madura district, and on the W. by

Madura and Trichinopoly and Pudukotta state. Tanjore
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la known as the garden of Southern India. It is •srell

watered by an elaborate system of dams, cuts, and canals

in connexion with the rivers Cauvery and Coleroon, and the

soil is exceedingly productive. The delta of the Cauvery

occupies the flat northern part, which is highly cultivated

with rice, dotted over with groves of cocoa-nut trees, and

densely populated. Tanjore isa land of temples, many
of them being of very early date. The great temple of

Tanjor« city is said to be the finest in India ; it is of the

11th century, and remains in excellent preservation to the

present day. The district has a coast-line of 140 miles,

but communication with shipping is unsafe, owing to a

heavy surf which breaks incessantly on the shore. The

rainfall, as elsewhere on the Coromandel coast, varies

considerably from year to year ; the mean annual fall, as

observed at ten stations for four years, was 47-14 inches.

Tanjore is amply provided with means of communication.

It is traversed by two branches of the South Indian Railway.

The census of 1881 returned the population of the distiict at

2,130,383 (males 1,026,528, females 1,103,855), of whom 1,939,421

were Hindus, 112,058 Mohammedans, and 78,258 Christians.

Tanjore is the first district in which Protestant missions began,

and now it is second only to Tinnevelly in the number of its

Christian missions. These establishments were taken over in 1826

by the Society for the Propagation of the Gospel, which subse-

quently founded missions in several parts of the district. The

total number of native Protestants belonging to the various societies

in 1881 was 8255. Piomau Catholic missions in Tanjore date from

the first half of the 17th century, and the number of native Roman
Catholics in 1881 was 67,745^ five towns have populations ex-

ceeding 10,000, viz., Tanjore (see below), Negapatam 53,855, Com-
baconnm 50,098, Mayavaram 23,044, and JIunnargudi 19,409.

Of the total area of the district, reckoned at 2,392,117 acres,

1,468,500 were returned in 1884-85 as cultivated, and 149,228 as

available for cultivation, while forests covered 21,422 acres. Eice

is the staple crop, and is raised almost entirely by artificial irriga-

tion ; green crops are common ;
plantain and betel-vine gardens

abound in the delta, where sugar-cane and tobacco are also culti-

vated. The chiefmanufactures are metal wares, silk cloths, carpets,

and pith-work. Imports consist chiefly of cotton piece goods,

twist and yarn, metals, timber, and betel nuts. Kice is by far the

most important article of export alike by sea and land. The gross

revenue iu 1884-85 was £549,982, the land yielding £389,755.
' The modern history of Tanjore commences with its occupation

by the Mahrattas in 1678 under Tenkaji, the brother of Sivaji the

Great. The British first came into contact with Tanjore by their

expedition in 1749 with a view to the restoration of a deposed raja.

In this they failed, and a subsequent expedition was bought off.

The Mahrattas practically hcM Tanjore until 1799. In October of

that year it was ceded to the East India Company in absolute

Bcvereignty by Rdja Sharabhoji, pupil of the missionary Schwartz,

the company engaging to pay the raja of Tanjore one-fifth of the

net revenue of the territory wliich was transferred to them, with a

further sum of £35,000. Rajd Sharabhoji retained only the capital

and a small tract of country around. He died in 1833, and was
Bucceeded by his son Sivaji, on whose death in 1855 without an
heir the house became extinct, the rights and privileges appertain-

ing to it ceased, and Tanjore became British territory.

TANJORE, capital and administrative headquarters of

the above district, is situated in 10° 47' N. lat. and 79°

10' 24" E. long. As the last capital of the ancient Hindu
dynasty of the Cholas, and in all ages one of the chief

political, literary, and religious centres of the south, the

city is full of interesting associations. Its monuments of

Indian art and early civilization are of the first importance.

Besides its great temple, the city is famed for its artistic

manufactures, including silk carpets, jewellery, repousse

work, copper wares, &c. It contained a population iu

1881 of 64,745 (26,272 males and 28,473 females). The
South Indian Railway connects Tanjore with Negapatam,
its seaport on the east, and Trichinopoly on the west.

TAKNAHILL, Robert (1774-1810), one of the most
popular of the successors of Burns in song-wTiting, was a

weaver in Paisley, where he was born in 1774. He was
apprenticed to hia father's trade at the age of twelve, in

the year of the first publication of the poems of Burns,
which quickened the poetic ambition cf so many Scottish

youths in humble Ufe. The young apprentice studied and

composed poetry as he drove the shuttle to and fro, with

shelf and ink-bottle rigged up on his loom-post. Apart
from his poetry, he had little variety in. hia life. He was
shy and reserved^ of small and delicate physique, and took

little part in the vigorous social life of the town, beyond
sitting and smoking at a club of local worthies, and occa-

sionally writing humorous verses for their amusement.
He had apparently but one love affair, the heroine of

which was the original of " Jessie, the Flower of Dunblane."
He bade her farewell in indignant rhymes after three years'

courtship. The steady routine of his trade was broken
only by occasional excursions to Glasgow and the land of

Burns, and a year's trial of work at Bolton. He began in

1805 to contribute verses to Glasgow and Paisley period-

icals, and published an edition of his poems by subscription

in 1807. Three years later the life of the quiet, gentle,

ditindent, and despondent poet was brought by his own act to

a tragic end. Tannahill's claims to remembrance rest upon
half a dozen songs, full of an exquisite feeling for nature,

and so happily wedded to music that their wide popularity

in Scotland is likely to be enduring. " Loudon's Bonnie
Woods and Braes," " Jessie, the Flower of Dunblane," and
" Gloomy Winter's Noo Awa " are the best of them.

Tannahill's centenary was celebrated with great honour at Paisley

in 1874 ; and, in an edition by Mr Pavid Semple, published in 1876,
there is an exhaustive and minutely leixned account of all that has
been preserved concerning tho poet, hii ancestry, and the occasions

of his various poems.

TANNIN, a generic name for a class of vegetable

substances which, as the name indicates, are all available

for tanning, meaning the conversion of animal hide into

leather. Tannin is widely diffused throughout the vege-

table kingdom. An enumeration of the principal materials

which form the commercial sources of the substance will

be found under Leather, vol. xiv. p. 381, and in various

special articles referred to from that heading.

Our chemical knowledge on the subject is very limited;

and, as long as we know no better, each of the varioiw

tanning materials must be viewed as containing a "tannin"

of its own kind.^ Only a few have as yet been obtained

in a state approximating chemical purity. The following

characters are common to them all :

—

(1) All are colourless or little-coloured non-volatile solids, sol-

uble in water and in alcohol ; the solution has an astringent taste.

(2) They colour blue litmus paper feebly red, yet all unite with

the alkalies into soluble salts ; the solutions of these eagerly absorb

oxygen from the air, with formation of darlc-coloured products.

(3) They form insoluble salts with tho oxides of lead, zinc,

copper, producible by addition of solution of the tannin to one of

the respective acetate.

(4) They form very dark-coloured (green or blue) compounds
with ferric oxide, conveniently producible by addition of the tannin

to ferric or ferroso-ferric acetate. Ordinary old-fashioned black

(gall-nut) ink may be quoted as an iUnstration.

(5) Tannin solutions precipitate gelatine as aninaolnble compound,

generallyassumed to be chemicallysimilartothe substance of leather.

(6) If a piece of raw hide be placed in a solution of any tannin,

it imbibes the latter with formation of Leather (j.r.).

(7) Aqueous tannin-solutions, if mixed with dilute sulphuric acid,

are readily oxidized by solution of permanganate of potash, which,

being reduced to manganous salt, loses its intense violet colour.^

Cpon the last two propositions Lowenthal has based a convenient

method for the assaying of tannin materials. A knovm weight of

the substance to be analysed (say sumach) is extracted with water,

and the extract diluted to a kiiown volume. An aliquot part of

the extract is then mixed with a certain proportion of a standard

solution of indigo-carmin and of sulphuric acid, and, after large

dilution with water, standard permanganate is dropped in from a

burette (graduated glass tube) untU the colour of the indigo is

completely discharged. After deducting the volume of reagent

which would have been taken up by the indigo alone, the rest is

put down as corresponding to tho "permanganate reducers gene-

rally " Another measured volume of the extract is then poured

over a suflScient weight of dry shavings of raw hide, after ha?mg

been suitably diluted,^and the whole is aUowed to stand untU the

tannm has all passed into the hide. The liquid is then filtered.

1 Coffee beans and tea leaves contain peculiar tannins.
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and a measured volume, corresponding to exactly the quantity of
extract used for the assay, tested with permanganate. The volume
ol reagent used this time is deducted from that used in the assay
as a correction. From the net permanganate the weight of pure
gaUotannic acid which it would oxidize is calculated on the basis
of standard experiments, and from thU weight the "percentage of
tanmn is deduced. The method is purely empirical, and the
results are of no value unless obtained according to a rigorously
prescribed mode of procedure. Of individual tannins tha°t of the
gall-nuts, known as gallotannic acid, is best known For its pre-
paration (according to Pelouze) powdered gall-nuts' are placed in
an apparatus for extraction "by displacement," and in it soaked
in a mLsture of 9 parts of ether and 1 part of water for twenty-four
hours. The liquid 19 then aUowed to draiu off, and the residue
washed with aqueous ether. The liquid on standing separates
mto two layers,—a lower heavy layer, which contains the tannin,
and an upper more purely ethereal layer, which contains gallic acid
and other impurities. The lower layer is drawn off, washed once
or twice with ether, and then evaporated to dryness at a gentle
heat

;
the tannin remains as a porous friable mass of a slightly

greyish-yeUow colour This is the tannin of the pharmaceutist.
Such tannin is not by any means an absolutely unitary substance.

Its solution, if allowed to stand in the presence of a ferment which
13 naturally present in gall-nut extract, or more readily if boiled
with sulphuric acid, yields a large proportion of gallic acid, which
IS easily obtained in pure crystals. According to Strecker, glucose
is formed at the same time, whence he viewed tannin as a glucoside
(see Scgak). But this is now recognized as a mistake, since Hugo
Schiff showed that pure tannin is only digallio acid, Cj4H,(,0j=
SCyHjOj (gallic acid) minus IHjO. Pure tannin, according to
Schiff, can be obtained by dehydrating pure gallic acid by means
of chloride of acetyl. The tannin of the Chinese gaU-nats seems
to be identical with gallotann-.c acid.

Quercitannic Acid.—The tannin of oak bark is certainly different
from gallotannic acid, because it yields no gallic acid when boiled
with dilute vitriol. Etti (Jahresb. uber die Fortschr. der Chemie
for 1880, p. 898) prepares it by extracting the powdered bark with
dilute alcohol at a gentle heat, adding ordinary ether to the alcoholic
extract, and shaking out the tannin with acetic ether. The acetic
ether extract is distilled to recover the solvent, the residue filtered,

and the filtrate evaporated to dryness to obtain the pure (?) tannin
as a reddish-white powder of the composition C^H^Og. At 130-
140° C. it loses water and forms phlobaphcn, CjjHjjOj,, a brown,
solid insoluble in water but soluble in solution of the tannin.
Quercitannic acid forms quite a series of such anhydrides:
C34H3(|Oi, ; Cj^HjaOij ; CjjHjjOib ; C34Hj,0„. Some, if not all, of
these are contained in aqueous oak-bark extract, and they play an
important part in its application for tanning. According to Etti,

quercitannic acid is a tri-methyl substitution-product of digallic

acid, C.jHj.Oj minus <iH plus SCHj-Ci^HibOj.
Besides these two tannins, those of coffee and cachou are the

only ones which have been obtained in a relatively definite form.

TANNING. See Leather.
TANTAXiDM. A rare element closely allied to

Niobium. See vol. xvii. p. 513.

TANTALUS, a hero of ancient Greek myth and
legend. He was a soh of Zeus and Pluto ("Wealth"),
and became the father of Pelops, Proteus, and Niobe. He
dwelt in splendour on Mount Sipylus near Smyrna, and
was admitted to the table of the gods themselves. But
he abused the divine favour by revealing to mankind the

secrets he had learned in heaven, or by killing his son

Pelops and serving him up to the gods at table. Another
story was that he stole nectar and ambrosia from heaven
and gave them to men. According to others, Pandareus
stole a golden dog which guarded the temple of Zeus in

Crete, and gave it to Tantalus to take care of. But, when
Pandareus demanded the dog back, Tantalus denied that

he had received it. Therefore Zeus turned Pandareus into

a stone, and flung down Tantalus with Mount Sipylus on
the top of him. The punishment of Tantalus in the lower

world was famous. He stood up to his neck in water,

which fled from him when he tried, to drink of it ; and
over his head hung fruits which the wind wafted away
whenever he tried to grasp them. From this myth is

derived the English word "tantalize." Another story is

that a rock hung over his head ready to fall and crush

him. The tomb of Tantalus on Mount Sipylus was pointed

out in antiquity, and has been in modem times identified

by Texier with the great cairn beneath Old Magnesia

;

but Prof. W. M. Ramsay inclines to identify it with a
remarkable rock-cut tomb beside Magnesia. The story of

Tantalus contains a reminiscence of a semi-Greek kingdom
which had its seat at Sipylus, the oldest and holiest city

of Lydia, and one of the chief birthplaces of early Greek
civilization. Of this ancient city the remains are still

visible on the northern slope of Mount Sipylus, and about

4 miles east of Magnesia. They consist of sepulchral

mounds, rock-cut tombs, and a small acropolis perched on

an almost inaccessible crag which juts out from the nearly

perpendicular limestone wall of Mount Sipylus. There

was a tradition in antiquity that the city of Tantalus had

been swallowed up in a lake on the mountain ; but the

legend may, as Prof. W. M. Ramsay thinks, have been

suggested by the vast ravine which yawns beneath the

acropolis. 1 This acropolis is too small ever to have been

the seat of a great empire; rather, like Pessinus and ,ther

great religious centres of Asia Minor, it may have been
" the seat of a priestly suzerainty maintained over the

hiero-donloi [sacred slaves] of the surrounding district."

Connected as the city was on the one hand with the sea,

and on the other with the capital of the ancient kingdom
of Phrygia by means of the " royal road," it was a natural

meeting-place for Greek and Oriental culture. A com-

parison of the art of Phrygia with the early art of Mycenae

and Olympia has fully confirmed the legend which con-

nects the family of Tantalus with the Peloponnesus.
See Pelops, Phrygia, and a paper by Prof. W. M. Eamsay in

Journal 0/ Hellenic Studies, iii. p. 33 sq.

TAOISM. See Lao-tsze.

TAORMINA (Tmiromenium), now an unimportant vil-

lage of about 3000 inhabitants, is magnificently situated

at the edge of a precipitous cliff 900 feet high on the east

coast of Sicily, about 32 miles from Messina and the same
from Catania. The original city was founded by a tribe

of Siculi after the destruction of the neighbouring city of

Naxos in 403 b.c. by Dionysius of Syracuse. It was built

on the hill of Taurus, v,'hence came the name Tavpofievior

(Diod., xiv. 58). In 358 B.C. the city was increased by

the settlement of the exiled survivors from Naxos, which

was only 3 miles distant ; and hence Pliny (77. N., iii 8)

speaks of Naxos as having been the original name of

Tauromenium. Owing to its commanding site, the city

has frequently been the scene of important struggles.

When with the rest of Sicily it passed into the possession

of the Romans, it shared with two other Sicilian cities the

privUeges of a "civitas fcederata." During the Servile

War (134-132 B.C.) Tauromenium was occupied by a

body of rebel slaves, but was finally taken by the consul

RupUius, and the whole garrison slaughtered. In 36 B.C.

it was one of Sextus Pompey's chief strongholds in his war
with Augustus, who after his victory established a Roman
colony there. Under the empire it was a flourishing city,

famfid for its wine (Pliny, II. N., xiv. 6) and red mullets

(Juv., V. 93). In 902 a.d. it was taken from the Byzan-

tine emperor by the Saracens, who called the place Moezzia.

In 1078 it was captured by the Normans. A large

number of ancient remains bear witness to its former

importance. Fine autonomous silver coins of c. 300 B.C.

exist, with ohv. a laureated head of Apollo, and rev. a

tripod, with the legend TAYPOMENITAN, and a magis-

trate's initials AT. The theatre is, next to that at Aspendus

(Pamphylia), the best preserved in existence. It is Greek

in plan, but the existing structure belongs mostly to the

Roman period, and is specially remarkable for the preserva-

tion of its lofty scena wall, and two large chambers which

form entrance-porches to the cavea. It is excavated in an

* Legends of aabmerged cities and castles are common in different

parts of Europe. It has been suggested that they are confused recol-

lections of the ancient villages built on piles in lakes (Wood-Martin,

liake Dwellings of Irela-nd, p. 28).
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elevated peak of rock, and commands one of the most
magnificent views in tlie world, with Mount Etna in the

distance. Remains of five piscinae and a largo bath,

popularly called a naumachia, still exist, together with

remains of the ancient city wall and that of the arx.

See Serradifalco, AnticluUl di Sicilia, Palermo, 1834-42, vol. V.

;

Hittorffand Zanth, Architecti""' Antique de la Sicile, Paris, 1870.

TAPACULO, the nanie" given in Chili to a bird of

singular appearance,— thtf Pteroptochus allicollis of ornitho-

logy,- —and, throughout tiis series of articles (Birds,

vol. iii. p. 743 ; Ornithoxogy, vol. xviii. p. 40, et alibi),

applied in an extended sense to its allied forms, which are

Tiow found to constitute a small Family, Pteroptochidm,

Tapacalo.

uelonging to the Tracheophonous division of Passertt, ami

ihereforo peculiar to South America. About 20 species,

which are disposed by Mr Sclater (This, 1874, pp. 189-
I'OB) in -3 genera, are believed to belong to this group.

The 8|iecie3 of the Family first irijde known is Snjlalopm
iiiogellanuits, originally described in 1783 by Latham (Si/nopsia,

iv. p. i%i) »a a Warbler. Even in 1836 Goald not unnaturally
took it for a Wren, when establishing the genus to which it is

now referred ; but some ton years after Johannes Miiller found
that Scytalopua, together with the true Tapacalo, which was first

<lescribed by Kittlitz in 1830, possessed anatomical characters that
removed them far from any position previously assigned to them,
and determined their true place as above given. In the meanwhile
ft kindred form, J/ijlades, also first described in 1830, had been
nhewn by Eyton to have some very exceptional ostoological features,

»nd these were found to be also common to Pteroptochus and
Seyialopus. In 1860 Prof. Cabanis recognized the Pteroplochidm

•s a distinct Family, but made it also include Mr.nura («/. Ltke-
BIBD,' vol. Jcv. p. 115), and in 1874 Jlr Sclater (ii( supra) thought
that Atrichia (cf. Scrub-bird, vol. xxi. ^. 6.')4) might belong here.

It was Garrod in 1876 and 1877 who finally divested the Family of

these aliens, but, until examples of some of the other genera have
l>een anatomically examined, it may not bo safe to sav that they
all belong to the PteroplorJiidx.

The true Tapaculo (P. albicollis) has a general resem-

blance in plumage to the females of some of the smaller

Shrikes (Latiius), and to a cursory observer its skin might

' Of Spanish origin, it is intended ai.s reproof to the bird for the
liameless way in which, by erecting its tail, it exposes Its binder parts.

It has been toraetimes misspelt "Tapacolo," as by Mr Darwin, who
gave (Journat of Researches, chap, xii.) a brief but entertaining account
of the habits of this bird and its relative, Hylactes megapodius, cMeA
)7 the Cbilgaai "£l Turca."

23—

i

pass for that of one ; out its shortened wings and powerful

feet would on closer inspection at once reveal the difference.

In life, however, its appearance must be wholly unlike, for

it rarely flies, hops actively on the ground or among
bushes, with its tail erect or turned towards its head, and
continually utters various and strange notes,—some, says

Jlr Darwin, are " like the cooing of doves, others like the

bubblingof water, and many defy all similes." The "Turco,"

Hylactes megapodius, is larger, with greatly developed feet

and claws, but is very similar in colour and habits. Two
more species of Hylactes are known, and one other of

Pteroptochus, all of which are peculiar to Chili or Patagonia.

The species of Scz/talopus are as small as Wrens, mostly of

a dark colour, and inhabit parts of Brazil and Colombia, one

of them occurring so far northward as Bogota. (a. n. )

TAPESTRY. See Textiles.

TAPE-WORMS, or Cestoda, are a group of worms
forming one of the three main divisions of the Platy-

helmintkes, the other two ' being the Twbellaria (see

Planarians and Nembrtines) and Trematoda (see

Trematoda). They have been defined as follows :^^"Flat
worms withont mouth or alimentary canal, which typically

develop by alternation of generations, by budding from a
generally pear-shaped nurse, with which they remain united

for a lengthened period as a ribbon-like colony or ' strobila.'

The individual joints of the colony, i.e., the sexual animals

or ' proglottides,' increase in size and maturity as they are

removed farther from their origin by the intercalation of

new buds, but are not distinguished in any special way.

The nurse, however, known by the name of the ' head

'

(scolex) is provided with four or two suckers, and usually

with curved claw-like hook.s. The dorsal and ventral

surfaces of the head are perfectly identical, so that the

arrangement of the hooks presents a strikingly radiate

appearance. By means of this apparatus thff worms fasten

themselves on the intestinal membrane of their hosts,

which (except in the case of the otherwise peculiar

Archigetes) all belong to the Verielrata The nurses

develop from little round six-hooked embryos in a more

or less complicated fashion as so-called ' bladder-worms.'

The latter inhabit very diverse, but usually parenchym-

atous, organs of the higher and lower animals, and are

thence passively transferred to the intestine of their

subsequent host" (Leuckart, 1,^ p. 270).

Historical Sketch.—Certain forms of Cestodes have

been known from time immemorial. The hydatid cyst is

alluded to by early medical writers, and Aristotle speaks

of examining the tongue of pigs to ascertain the presenco

of bladder-v^orma. By this author and Hippocrates the

Cestodes and other flat worms are spoken of as cXinvOc:

TrXaTciat, in opposition to the a-rpoyyvKai or- "round

worms"; the word Tsnia (Gr. raivia) does not occur in

Greek authors, but is first used by the Romans (Pliny,

//. iV., xi. 33). In the treatises of the Middle Ages the

tape-worm figured as Lumhricus latus, only one species

being recognized. Felix Plater (23) separated Bothrio-

cephalus from the other human tape-worms, and Andry

(24) gave it the name Tenia ct epinf, mistaking the

nodular generative organs for vertebrae. The appellation

Bothriocephalus latus dates from Bremser, 1819 (25). Like

other ErUozoa, the tape- worms and bladder-worms were

supposed to arise by spontaneoos generation; it was found,

however, that animal forms strikingly like the Entozoa

sometimes lived freely. Pallas (19), seeing that the eggs of

intestinal worms are expelled from the animaJs in which

they live, and may remain for some time unaltered in

water, suggested the hypothesis that the Entozoa agree

with other animals in originating from eggs which can ba

' Thes« flguFM refer to !the bibliographv, pp. 55, 56.
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rftrried from one animal to another. He also supposed

that they reached the liver and other internal organs' by

means of the blood-stream. Other authorities endeavoured

to explain the presence of Entozoa by supposing that they

•were transmitted from parents to children. Von Siebold

(26) in I83S discovered the six-hooked embryos of Temia,

and came to the conclusion that they could only pass into

the fully-formed animal by a kind of metamorphosis. The
subject was fully discussed by Eschricht (27), who endea-

voured to prove that this phenomenon was of common
occurrence among Va&' Entozoa. Shortly afterwards ap-

peared Steenstrnp's famous work upon the alternation of

generations (28), which furnished a ready explanation of

the isolated facts till then observed regarding the Cestodes.

The most important advances in modern times have been

due to the introduction of helminthological experiment by
Kiichenmeister, by means of which the demonstration has

been furnished that certain bladder-worms are the larval

stages of particular tape-worms. The first of these ex-

periments took place in 1851, when Kiichenmeister fed a

dog with bladder-worms from the rabbit, and a cat with

specimens from the mouse, and succeeded in rearing tape-

worms in their intestines (29). Similar investigations on

different species have been made byVan Beneden, Leuckart,

and others. Of systematic treatises the most important

are those of Rudolphi (35), Diesing (20), and Van Beneden

(13), while Von Linstow, in addition to numerous scat-,

tered papers (30, 36), has given us an invaluable list of

hosts with their respective parasites (21).

Analomy.

In considering the anatomical peculiarities of the Ctstoda it will

be convenient to describe one particular species and afterwards to

indicate the chief dilferences presented by other members of the
gronp. For this purpose Txnia sa^iTUUaf Gbze(7', mediocanellata^

Kiichenmeister), may be selected as a type, as it has been perhaps
more studied than any other, and is one of the species most
commonly found in man ; for further details, see Sommer (31).

Dimensions.—An average specimen of this tape-worm (fig.' 1, A)
will measure in a state of moderate contraction about 500 cm., and
donsist of nearly 1400 segments; of those which immediately follow

the head more than 250 will be found within a length of 5 cm.

;

•hey gradually widen posteriorly, until the widest, which are

situated about half-way down the chain, have a breadth of 14 mm.
«nj a length of 6 mm.; whilst the terminal segments measure 5

mm. in breadth by 19 mm. in length.

The head (fig.'l, B) is spheroidal, 1 "5 mm. in diameter, aud bears

on its lateral surface four equidistant suckers, which serve for the

attachment of the whole worm. After death these are generally

retracted, but during life they can be protruded and moved in all

directions. They are a special development of the musculature of

the body-wall, the radial fibres being the most conspicuous. The
tape-worm now being described is abnormal, inasmuch as the front

of its head is not provided with a circlet of hooks ; these are well

seen, however, in the other common human tape-worm (Txnia
solium)^ which bears a double ring of them, situated around a

button-shaped, muscular pad (rostelluin) which forms the apex of

the head (fig. 1, C). By the varying contraction of the separate

parts of this organ the hooks may be moved in different direc-

tions, and wheu the worm is attaching itself they are first

extended directly foi wards, and then brought back so as to forco

the rostellum into the tissues of the host. Each hook has a broad
bifid base, to which the muscles are attached, supporting a long
curved point In Txnui saginata, to the consideration of which
we now return, the rostellum is quite rudimentary, and has
been described by earlier authors as a fifth sucker or even as a

mouth ; it is interesting to note that during its incipient stages it

bears a number of minute spines homologous with the hooks of

other species. ' The head contains furthermore the anterior portions

of the nervous and excretory systems. The latter of these consists

of an annular vessel placed immediately below the rostellum,

from which four canals, corresponding to the four suckers, pass

backwards: two of these gradually disappear, leaving two which
pursue their course down the proglottides, . in connexion with

which they will be again alluded to, and open at the hinder
extremity of the worm by a common pore. The nervous system
of the Cestodes was long sought in vain: although some early

Investigatoi"S described a ganglion, they were unable to give any
satisfactory proof of its existence, this having been first furnished

bj Schneider. It seems generally to consist of a central ganglion

lying within the head, from which two cords proceed backwards;
these were regardeil by Sommer and Landois as part of the ali-

mentary system. Niemiec (6) has recently given a detailed account
of its structure in several different species, and its relations have
been discussed by Lang (7).

The proglottides arise by a species of budding in the narrow
neck which immediately succeeds the head; they are separated

from each other by grooves, which are at first so shallow and

tr. '' y.g. tA.j-.

Fig. 1.—Anatomy or Tsenia (from LeacKart). A, Portions of Txnia taginata ;

X J. B, head of the aame ; x 8. C, head of T. solium, showing the crown of
hooks; X 22. D, a segment of 7". sa^nala, showing the generative organs:
n., nervous system; tx„ longitudinal excretory tubes ; tr., transverse vessel;

ffj)., genital papilla; cf., cloaca: c.p., cin us pouch; F.rf,,vas deferens; (./., testes;
v., vagina; or. or., ovaries; iA.^.. shell gland; j/<7., yolk gland; r.x., receptacnlum
semlnis; uf., uterus; x 7. E. the connexions of the generatlveorgans, letterinjC

asubove: o.rf., o d , oviducts; /., fertilizing ciin-al; x 30. F, detached segment
of T.iaginata. Bhowlng ripe uterus ;X 2. G, six-booked embryo, highly magnified.

indistinct that it is impossible to say with certainty where tbu
segmentation really begins. The proglottides which have attained'

sexual maturity are situated some 30-40 cm. from the head, anil

measure 1 '5 mm. in length by 5 mm. in breadth. The segments,

like the head, consist of a solid mass of tissue in which the various

organs are imbedded. Like the Trematodes, the Cestodes were lon(»

thought to have no body-cavity or ccelonj, and hence were called

*' parenchymatous" worms. Kecently, however, k series of iyter-

cellular spaces has been described by Fraipont (8) as leading intj

the terminal excretory organs, and these spaces have been intei.

preted both by himself aud others as the homologne of a body.
cavity, although this opinion has not been allowed to pass

unchallenged (see Pintner, 9). The surface of the body is covereil

by a thin clear homogeneous cuticle, which, according to some
authorities, is perforated by fine closely-set pores. The hooks

which have been described above, as well as the small spines and

bristles found in certain species, are developments of this cuticle.

This external covering cannot, according to Leuckart (1, p. 289),

be regarded as homologous with the cuticle of other invertebrates,

inasmuch as it is not a secretion from a special layer of subjacent

cells, but is '* the structureless limiting membrane of the connective

tissue substance, and is comparable with the so-called basemeot*

membrane found in the other flat-worms . , . between the muscular

layer and the dermal epithelium." It is to be observed, howevefj

that this view has by no meaus found uuiv.crsal .acceptance ^Mfl
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Stcudpiier, 10), and it is a priori improbable, since tlie Cestodcs

janiJTrematoJcs) would tlms form an exception to tlic general rule

by whioli all animals arc clad with an epitnelium derived IVom the

embryonic ectoderm. The subcuticular layer is described as con-

sisting of lonp; fusiform cells (probably modified connective-tissue

cells) disposed perpendicularly to the cuticle. It seems possible

that they are in direct connexion with the transverse mu.scles of

tile body. The matrix of the Cestode body consists of connective

tissue, the cells composinR which are seldom ]ii-ovidcd with a dis-

tinct membrane, and sometimes can only be separately distinguished

by their nuclei. The layer of muscles (see below) separates this

matrix into a centnd and a cortical portion. Distributed in it, and
esiiceially in its cortical portion, are numerous calcareous corpuscles,

wliich are generally spheroidal in form, varying up to 0019 mm.
'in diameter and concentrically l.rminated; they contain a large

amount (often 20 jier cent.) of lime salts, diffused through an
organic basis, from which the salts can be removed with elTervescence

by the action of acids. These corpuscles have been variously inter-

iireted by the older authors as epgs, or as lymph or blood corpuscles,

out the only theories which Viave been seriously maintained in

modern times are— (1) that they are skelet.al (Von Siebold); (2)

that they are excretory (Clapareile, Griesbach); or (3) that they form

a reserve store of calc.ireous material to be used either in counter-

acting the ncid digestive juices of the host or for the production of

egg-shells (l,cucl;art, 1, p. 233).

The mnscidar system consists of three sets of fibres—longitudinal,

tiTinsversc, and sagittal. The first are the best developed, and
run down the inner part of the cortical lajer in the form of strong
banils

; the second set lie immediately Iwlow them and pass across

the body in the form of two fiat muscular plates, which converge
towariLs each other as they approach the margins of the proglottis;

the i^agittal muscles run primitively straight from one fiat surface

of the l)ody to the other, out their direction is much modified after

the growth of the genital oigans, between the various parts of which
they lie as isolated bundles; they are the weakest ot all the sets.

The muscular fibres arc non-striated, and when they are fully de-

veloped no nucleus can be detected in them. They taper towards
the extremities, sometimes branching dichotomously, and, as above
mentioned, a connexion has been asserted to be visible between
them and the subcuticular cells.

The excretory system in the proglottides consists of two or four

longitudinal canals which lie along their two narrow margins (fig.

1, D, ex.). The origin of these in the head has been already noted,

and they pass continuously down the whole worm until they open
into a vesicle at the posterior extremity of the terminal segment.
In the hinder part of each proglottis they are connected by a trans-

verse vessel (ng. 1, D, (/.), immediately above which a valve is

formed by a duplicature of the wall, so that it is impossible to inject

the excretory sy^em from behind whilst fluid can be readily forced

along it from before backwards. Fraipont has drawn a distinction

between ascending and descendingcanals. Excretory openings have
been described by various observers in the anterior portion of the

worm, near the snckers <Wagener, 11: Kiaipont, 8; Riehm, 12),

and, although their presence is denied by Piutuer (9), there seems
xufficient evidence to show that they are more generally present than
was formerly supposed. A ramifying network of smaller vessels

connected with the main trunks just described is found in the more
superficial parenchyma, and this in its turn gives off still finer

rapillaries which terminate in ciliated funnels. According to

Jraipont these open into the intercellular lacume which are the

representatives of the coelom (see above), whilst Pintner maintains
that the terminal funnels are completely closed, and are to be

regarded is unicellular glands. The subject, however, is one of

jxtremc dilTicnlty and demands further investigation. It is worthy
of notice tliut each of the three systems of canals above described

maintains its pioperdianicter throughout, and that no intermediate
sizes can bn found. The "plasmatic vascular system" described

by Soinmer and Landois, and regarded by them as part of the
alimentary system, consists partly of some of these delicate canals

and partly ot the two cords of the nervous system. The main
canals open ]iosteriorly into a pulsatile vesicle, at the end of the

last proglottis; when, however, some of these have been cast off

the opening may be either by a shortened transverse vesicle, as

ILeuekart (1) maintains to be the cose in the present species, or by
.separate openings, one for each canal.

The reproductive organs are serially repeated in the proglottides,

reach of which contains a complete set of male and female organs
(fig, 1, D). The male organs may be discussed first. The testes

It., I.) are very numerous and scattered throughout the greater part

^f the proglottis; they are round vesicles (0 15 mm. in diameter)

containing spermatozoa, and attached like berries to the terminal

ramifications of the vas deferens (j».rf.); these gradually unite, form-

ing larger and larger branches until they reach the main canal,

which runs in a series of coils transversely half way across the

joint a little behind its middle, and ends in a common cloaca

Id.), which receives both the male and female organs, and is con-

nected with the outer vorld by the porus genitalis. The outer por-

tion of the vas has a thickened muscular wall, nnd this part of it is

capable of extrusion aud retraction, thus Ibrining the ma'c Mitro-

mittent organ or " cirrus " (c.ju. ). The cuticle which lines nl! the

distal portion of the vas deferens is here thin and delionte and
armed with a series of minute spines, which are directed baekwaids
(Echnctbnthriuin) The cirrus in the present species is very

short, but in other forms its length is sometimes considerable.

The protrusion is effected by circular muscles placed around the end

of the vas deferens, while the retraction is brought about by sjiecial

longitudinal fibres, lying along the walls of the evaginable portion.

The female oigans may bo most conveniently studied by tracing

them inwards from the cloaca. The vagina (v.) opens immediately

posterior to the vas deferens, and like it is lined by a continuation

of the external cuticle. After passing about half way across the

segment it bends backwards and terminates in a small cyst, the

receptaculiiiu seminis (fig. 1, K, t.s.)\ this receives and stores up
the male fertilizing elements, retaining them until the ova are ripe.

From Its posterior extremity there passes a thin-walled canal, wider

than the v.igina (/.), which serves to convey the spermatozoa to

the ova, and hence is termed the " fertilizing canal " ( Befiuchtungs-

cana! of German authors). It unites with the common oviduct, a
tube formed by the union of the two oviducts (o.d.), and the two
together pass backwards into a spherical glandular structure, called

Ironi its discoverer •' Mehlis's body" or the shell gland (fig. 1, D
and ¥,, sh.g.). Within this apparatus it le^eives the duct of the

yolk-gland (y.g.), and then passes directly forwards to open into

the uterus. The ovaiies {ov.) are two in number, situated one on

each side of the middle line of the body ; they are fan-shaped,

and consist of a system of blind tubules situated on a brnnchetl

efferent duct. The cells of the ovary (primitive eggs) have a shatji

contour and a large nucleus; the yolk-gland (y.g.) is very similar

to the ovaries, behind and between which it is situated, but is

distinguished by various histological details (it is called "ovary"
by Moniez). The shell-gland, formerly regarded as the ovary,

consists of closely compressed nucleated cells, and is provided

with small thin ducts opening into rthe narrow internal cavity

of the organ. The uterus {iit.), in its early stage of development,

is a long straight tube, lying almost in the longitudinal axis

of- the proglottis, and receiving posteriorly the oviduct after it

emerges from the shell-gland (fig. 1, E, ut.). From what has been

said it will appear that thg ova on their way down the common
oviduct are impregnated as they pass the end of the fertilizing canal,

and then receive in succession, first their supply of food-yolk and
their shell, during their sojourn in Mehlis's body, after which they

go forwards into the uterus, where they undergo the first stages of

their development. The uterus assumes a very different shape as

it becomes distended with eggs, which are far too numerouato be

contained in a simple straight tube ; small protubeiances arise from

its walls, growing rapidly and bifurcating here and there, so. as

to produce the complicated branched appearance seen in fig. 1, F-

As the uterus grows, the male, and later the female, genitalia

degenerate and disappear, and in the proglottides which are ready
to bo liberated the only organ visible is the distended uterus. One
of the most characteristic peculiarities in the sexual system just de-

scribed is that there is no passage by which the ripe eggs can make
their exit from the proglottis ; these are therefore extruded only
on its rupture ; a very different state of things obtains in the genus
Bothriocephalns (see below). Self-impregiiation certainly occurs,

and is probably the rule; it is obvious that the contrary case can
only happen where two individuals lie side by side wifliin the
same host. Furthermore, the cirrus has been seen protruded into

the vagina of the same joint, and the emission of sperm has beea
witnessed (Leuckart, 1; Van Beneden, 13, p. 601).

The eggs are ovoid or spherical, and consist of the germ-cell

(nucleus and protoplasm) with an albuminous enveloping substance,'

which is ^ain surrounded by a thin transparent skin. The shell

frequently presents one or more appendages, probably the secretion

of the shell-gland drawn out tnto threads. The structure of the,

egg has been best studied in Twnia serrata (Van Beneden, 14),

where it consists of a delicate shell containing a germ-cell, with a
quantity of secondary yolk ; the former divides into a "granular"
cell, which segments no further, and an " embryonic" globe, which
again divides into a number of cells, of which thre* are larger and
constitute the "albuminogenous layer," whilst the remainder are

smaller and fonn the "embryonic mass," and secrete a delicate

superficial cuticle, the cell-limits being indistinct. In the embry-
onic mass from three to five flattened cells form a chitinogenous

layer, and givo origin to a superficial homogeneous coat, a shell

of radially disposed chitinoid cylinders, and an internal faintly

striated lining, whilst the remaining cells become the six-hooked

embryo or proscolex, a superfici.al layer to which the hooks belong.l

and a central mass of clearer cells. 'When the proscolex ismature

the original egg-shell and the albuminogenous layer disappear! and
only the chitinoid coats remain.

The proglottides are cast off by muscular action ; the fibres are not

continuous between the successive segments, so that these are con^

nected merely by soft connective tiaeire, which reacUJy gjigs way; th»
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rnptQre takes place through the transverse vessel above described,

and, as the hinder margin of the proglottis contracts forcibly when
the next one has left it, the transverse vessel gives rise to the rounded
vesicle which forms the termination of the excretory system.

Life-History and Development.

The six-hooked embryo (fig. 1, G) maybe conveyed to the inter-

mediate host in several ways, but the commonest is for it to be taken
into the alimentary canal along with food to which it may have
adhered, or with water in which it was swimming ; the infection

may take place either by means of free eggs or by whole jiroglot-

tides. In the latter case the soft tissues are first digested by the
gastric juice of the host, and in either case the egg-shell is dissolved

or rendered so brittle that the embryo readily escapes by the move-
ments of its hooks. The proscolex, after spending a longer or

shorter time free in the stomach or intestine, proceeds to perforate

the wall of these organs by means of active burrowing motions.
Although the embryo of a Tsenia has only once been captured in

its progiess through the wall of the alimentary canal (Raum, 15,

p. 28), there can be no doubt that this is the route by which it

usually proceeds, and that its next locality is a blood-vessel,

probably some small branch of the portal vein, in the blood of

which it has been found by more thau one observer. This would
explain the frequency with which the next sta^e is found in the
liver. There seems, however, reason to believe that many embryos
penetrate the intestinal wall completely and reach the body-cavity,

in which they can wander freely. When the six-hooked embryo
has reached its resting-place, which in addition to the liver may
be lung, muscles, brain, connective tissue, or eye, it at once
commences its further development, and in a few days becomes
visible to the naked cy«. Like any other foreign body, it causes a

proliferation of tells, which in due time form a sheath of con-

nective tissue, with a cellular lining, and smooth like a serous

cavity within ; this covering, however, is not found when the

parasite is situated in the brain or the eye. The embryo now
crows in size, generally b^comiug somewhat elongated, and the

nooks drop off. Sometimes they can be found lying detached in

tlio connectivetisstte slieath. The central cells enlarge and become
clear, and in all the Tania they liquefy, forming s quantity of

fluid which fills the centre of the bladder-worm. At this stage

the larvre constitute the so-called "measles" of beef (that of pork
being due to Cystitercus cellulosx, the immature stage of Txnia
solium) ; they are ovoiJ vesicles lying between the muscle fibres

and varying in length from < to 8 mm. and being usually about 3

mm. in diameter (fig. 2, A). At a point on one side of the bladder

there appears a small thickening, the meniscus or rudiment of the

future head ; this is soon followed by an invagination of the cuticle

(fig. 2, li). When the rudimentary head thus formed is about 0'2

mm. in length (the bladder being I'S mm. in diameter) the forma-

tion of muscles in its walls commences. At four equidistant ]>oints

near the bottom of the invagination the suckers are developed, and
at the lowest part of the cavity the rostellum (and the double

circlet of hooks in the armed eiwcies) is formed. Surrounding the

head-rudinicnt ou that surface which is towards the cavity of the

bladder is a thin layer, known as the "receptacle," This is best seen

in Cysticerciu allutosm, in which there is also a very characteristic

bend or kink in the pedicle of invagination, which in most other

bladder-worms remains straight (see fig. 2, C). The rudiments of

the vascular system of the bladder have already appeared before

the formation of the head, and now they extend into it as four

longitudinal vessels, which become connected at the bottom of the

invagination by a circular vessel. About this time, too, the cal-

careous corpuscles above described make their appearance. When
the hooks aud suckers axe fully formed, the head undergoes a

process of cvagination, so that what was previously a hollow

cavity becomes a solid cylinder, and the hooks, which were below
the suckers, come to lie above them. Mature bladder-worms vary

in size from Cystuereta fasciolaris, the size of a pea, to Cysticercus

ten-aieollis, six inches or more in length.

The development into the adult tape-worm takes place only

after the Cyiticeraa has been swallowed by the permanent or

definitive host. The course of this metamorphosis has beeu fallowed

experimentally, and it has been found that first the bladder and
next the neck of the worm are dissolved by the gastric juice. The
head only is left ; in the moist warmth of the intestine its suckers

and rostellum exhibit very lively motions, which serve to bring

about its attachment to the intestinal wall. It gradually increases

in length, and the formation of segments speedily commences.
The life history of the Cestodes is generally summed up as con-

listing of three different forms:—(1) the proscolex, or six hooked
embryo, which gives rise to the bladder-worm ; (2) the scolei,

which develops the chain or strobila by a process of budding ; and

(3) the proglottis, or sexual animal, which produces eggs. Each of

these three forms has certain claims to be regarded as a zoological

"individual."' Van Beneden (13, Vers Int., p. 251) has laid great

stress upon the correspondence between a Trematode and a ripe

(loglottis, and it has l«ea since pointed out that a |>roglottis may

under favourable circumstances (that is, within the intestine) con-
tinue to grow after being detached from the parent chain; it cannot
be said, however, that the evidence upon which this rests is quite
incontrovertible. Regarded from this point of view the life-history

Flo. 2. —Development of Txnta {trom Leuckart). A. Cj/stieercut bovii In beef;
Dst. size. B, invaglnoted head of a Cysticercus befoie the furmaUon of ths
•uckera; x 25. C, Invaglnated head of Cysticercus cellutosx, showlnc the bent
D«ck and receptacle r; x 30. D, staf:ca lit the development of tlie brood-
capsules In Ecliinococcus; a, the tliickenlnf; of tho parenchyma of the bladder;
b, subsequent formation of a cuvity In it; e, development of the suckei-s ; d, a
capsule with one head inverted into its cavity; «, a capsule with two heads ; x SO.

of the tape-worms furnishes an admirable instance of the alterna-

tion of generations. The individuality of the proglottides, however,

although maintained by authorities so eniineiit ns I.euckart, is by
no means universally accepted ; a distinction has been drawn be-

tween their formation and true budding seen in 'other animal
colonics, such as the Polyzoa; and Riehm, in a recent work (12),

has pointed out that the casting-offof these sexual segments is in

some respects comparable to the detachment of the hectocotylizetl

arm of a Cephalopod, and the formation of new joints to the de-

velopment of an Oligochffitous worm from a few segments ; further-

more, certain organs—for example, the nervous and excretory

systems—are continuous througliout the whole chain, and an

isolated proglottis is nnable to maintain its existence for more
than a very limited period. According to this view, alternation of

generations only occurs in Cestodes in foi-ms such as Ciznunus,

where there is a proliferation of heads in the wall of the bladder.'

The Cestode larva; corresponding to tlie stige which lias just beeu

described present considerable variations both in form and struc-

ture, and upon these classifications of the group have been based,

and generic names have been given to the different forms ; Von Lin-

stow (36) has, however, pointed out the undesiiableness of this, as

they are all parts of the life-history of one genus, Tania. The most
recent arrangement is that of Villot (16), which is as follows :

—

I. The caudal bladder arises from the proscolex by simple growth

and structural modification, without the formation of any new
parts, A larger or smaller quantity of fluid is present, and also

a connective-tissue sheath ; the host is a vertebrate. Cysticereut

(true bladder-worms), Piestoajstis, Comunis, EcMnococcus.
,

n. The caudal bladder arises from the proscolex by budding, that

is, by the formation of new parts; there is no connective-tissue^

sheath, and the host is an invertebrate. Cyslixercoidei, Leuckartj

(o) Caudal bladder formed by endogenous budding; the head is

surrounded, not only by the body of the worm and the caudal

bladder, but also by the blastogen (proscolex). Pohjartnts (from the

earthworm), Monoccrcus (from the black slug, Arimiy (6) Caudal

bladder formed by exogenous budding; the head is only surrounded

by the body of the worm and the caudal bladder. Cereocystis (from

Teiubrio), Staphylocystis, Urocystia, Cryploajstis.

Of these the most important are the first group, and regarding

some of them a few words must be added. In the great majority

of species only one tape-worm head is produced, and such bladder-

worms constituted the genus Cysticercus of the older heluiiutho-

legists. In certain cases, however, notably in the worm which

produces the "staggers" of sheep, numerous Tieads are formed in

the wall of each bladder ; such larva formed the genus Ccenurus,

but apart from their polycephalous condition there are no structural

peculiarities calling for special notice. The third variety of bladder-
,

1 At the moment of going to press, Grassl {ZeUuhr. f. Paratileitt., 11. H)
makes the Important commnnlcsUon that Tienie nmniia i=T, naaa) ajt'

develop without uu Interroedlste host.
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worm {Echinococcus) is characterized by the fact that the tape-woitu

heads are not directly developed in the wall of the bladder itself,

but from "brood capsules " which lie in numbers on the inner wall

of the bladder.

Development of t!i£ Echinococais.—The smallest bladder yet seen

was reared by Leuckart in the pig, and consisted of a minute proto-

plasmic mass surrounded by a structureless cuticle. This cuticle

thickens by deposition of new layers as growth proceeds, and the

lamination of the cuticle is one of the characteristic peculiarities of

the EchinococcuSy another being the absence of an excretory system.

At certain points in the parenchyma lining tlio cyst small warts
are noticed (fig. 2, D,a), which enlarge and become hollow ; then the

cavity enlarges in a direction opposite to the point of origin, and at

the extremity of this hollow suckers and hooks are formed as in the
case of Cyslicercus described above (&, c). No sooner has the devel-

opment of the first of these reached a certain degree of completeness

than others are formed in similar fashion. The first part of the

invagination takes place, by which the future head comes to lie

within the bi-ood-capsule and the pedicle is no longer hollow but
solid (c) ; the suckers and hooks are, however, still iuvaginated,

and remain so for a considerable period. Seeing that the interior

of the brood-capsule is lined with cuticle, it corresponds to the

outside of the parent cyst, and hence is probably the representative

of a previous invagination. If this be so then the development of

Echinococcus would be quite comparable with that of Cyslicercus,

th* ouiy difference being that, instead of the head being an inva-

gibAtion of the wall of the cyst itself, it is a secondary invagina-

tion, the primary being the brood-capsule. This does not, however,
exhaust tne peculiarities of the Echinococcus ; the form just de-

acribed, with a simple cyst and brood-capsules, is common in

cattle, and hence goes by the name of Echinococcus vctcrinorum
;

but cases are frequent, and are the most common in the human
subject, in which the cyst contains daughter-vesicles, differing

from those just described in being sterile—giving rise to no heads.

These daughter-bladders may originate in three different ways :

(1) from little granular heaps, which are seen between the different

layers of the cuticle, and which are jirobably derived primarily from
the parenchymal layer,—since new layers of cuticle are continually

formed internally, these bladders gradually moke their way out-

wards, until they come to lie externally to the mother-vesicle

(Echinococcus cxogcna, Kuhn; E. scoleciparicns, Kiichennieister)

;

(2) from brood-capsules
; (3) from Echinococcus-he&ds ; these "last

two modes of development give rise to vesicles, which are within the

inother-vesicle, and produce a form which has been variously called

Echinococcus endogcna, Kuhn, E. altriciparicns, Kiichenmeister,

and E. hyaalidosus. A very remarkable form is Echinococcus

muUilocularis, which consists of a number of very small vesicles

embedded in a common soft stroma; it is found exclusively in

man, and for long was regarded as a form of alveolar cancer.

The mode of its development is unknown (for further information,

eee Virchow, 17). Compound bladders occur in man and the ox,

whilst other ruminants, swine, and monkeys usually harbour the
simple or exogenous forms. The organs most often affected are

liver and lungs. The adult tape-worm (T. echinococcus) is found
in the iutestine of the dog, jackal, and wolf, occurring in consider-

able numbers between the villi. Its length (fig. 3, A) is at most
S mm. and it consists of only three or four segments ; the head has
four suckers and a double circlet of hooks.

Pathological Effects.

The pathological effects of Cestodes fsU naturally into

two categories—(1) those due to the adult worm, and

(2) those due to the larvse or bladder worms.

(1) Those of the first group are in general slight, being

confined to the abstraction of a certain amount of nutri-

ment, and to a more or less acute feeling of irritation,

sometimes amounting even to colic-like pains, in the

intestine. There have indeed been many authorities who
have maintained that they were beneficial ; Jurdens went
BO far as to describe them as the good angels and unfailing

helpers of children, and Schimper records that the Abys-
sinians consider that they prevent constipation, and only

regard theml'as disadvantageous when they gronr too long.

Notwithstajiding all this, however, there are not a few
cases on record in which atrsemia and neurotic, or even
mental, diseases have been caused by the malnutrition

and irritation which they occasion.'

* The'raethod of treatment for ttie removtf :r these tape-worras

faom the human body consists in the adnuniatration, first of purgatives,

and thereafter of one or other of the following antbelmintics:—tur-

^MUine. male fern {Lastrea FiliX'inns\ pome^tranate. or kouBSO.—of

(2) The effects of Cestode larvje may again be divided

into two subdivisions. (a) Thai; due to the invasion

and wandering of a large brood of six-hooked embryos
has been most successfully studied in cases in which
animals have been fed for experimental purposes with
fragments of ripe tape-worms ; in such instances a train of

symptoms has been observed to which the name "acute
cestodic tuberculosis " has been given. It is characterized

by loss of appetite, fatigue, ruffling of the hair, and fever
;

on post-mortem examination it has been found that the

lymphatic system is in a state of inflammation, while the

muscles present the appearance which has already been
described. (6) The effects of formed bladder-worms may
be summed up as dependent upon the pressure of the

growing cyst and the consequent absorption of the sur-

rounding tissues of the host, so that the importance of the

results depends almost entirely upon the organ which is

affected. Bladder-worms in the brain are, of course, the

most frequently fatal, especially when, as is not unfre-

quently the case, they exert pressure upon the ganglia

at its base. Kiichenmeister has coUectoii a considerable

number of occurrences of cystic worms in the brain ;

among these sixteen were not accompanied by pathological

symptoms during life; in six others these were slight;

twenty-four were cases of epilepsy, six of cramp, forty-

two of paralysis, and twenty-three of mental disturbances

of varying intensity. Cysticerci in the brain vary greatly

in size and form according to the precise situation which
they occupy ; in its ventricles they have been found as

large as a pigeon's egg. In the meshes of the arachnoid

the bladder sometimes grows into a remarkably branched

structure, which has been called Cyslicercus racemosus by
Zenker (3). Another peculiar form from the same organ

has been described by Koberlc (4) ; it is characterized by

the great length of its head-process (2 cm.), which is coiled

up into a regular spiral of sometimes three turns , it has

received the name Cyslicercus turbinatus, though its specific

distinctness is doubtful. The occurrence of Cysticerci in

the eye is of special interest, because of the opportunity it

affords of observing, by means o£ the ophthalmoscope, tlie

development of the worm in its natural environment It

seems generally to lie at first below the retina, and is

visible as a bluish-white sharjily defined body ; subse-

quently the retina is destroyed by the pressure, and the

worm falls forward into the vitreous body: sometimes the

head may be seen protruding first through the opening

;

in the chambers of the eye the Cyslicercus is almost

always free, that is, without a capsule, and swimming in

the fluid, so that its form and motions may be readily

and accurately observed- A large number of cases of this

afTection have been recorded, principally by Von Graefe in

Berlin (5)', and in some the bladder -as been successfully

removed by operation.

The special symptoms of the Echinococcus vary, like

those of other bladder-worms, with its situation and size :

when it grows within cavities with more or leas firm limits

compression of adjoining vessels and glandular passages

often resultii, producing oedema, varicose veins, congestion

of various organs, or even dyspnoea, if the parasite occur

in the thorax. The liver is its niost frequent seat, and

next the lung ; but there is scarcely any organ of the

body in which it has not been found, even the bones being

sometimes affected. Since ihe expanding cyst grows in

the direction of least resistance, it has a tendency to pass

which the first two are the most reliable. Turpentine may be giver

in half-ounce doses along with castor oil, or made up into an emulsiop

with yolk of egg ; while the raalo fern is usually administered in the'

form of hquid extract (half a drachm to one drachm). Careful seared

should be made in the evacuations for the head or scolex, without thC

expulsion of which there is no certain evidence that the parasite h^*"

. been removed from the bod>.
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towards the surface of organs, and sometimes a euie is

effected spontaneously by its rupturing into the alimentary

canal or into some other passage leading to the exterior.

.Cases in which the cyst opens into the blood-vessels are

FlQ. 3—Various Forms of Tape-Worms. A, Tienia ecfiinococcus ; x 12 (from
Lenckart). B^Archiffetet sieboldii x 60(from Leuckart). C, Ec/iinobotfivium
Ifpus; X 10 (from Van Beneden). D, CaryophyUxm mulabilis; x about 6
(from CaruB).

almost always suddenly fatal. When the Echinococcus

occurs near the surface of the body, it may be evacuated
by puncture and a cure effected with but little risk.

Sysicmaiic Arrangement of the Cestoda.

The following classification of the Ceatodes, based mainly ou that
of Van Beneden, exhibits the present state of our knowledge of
the group ;

—

Class Cestoda,

Family I. AmphiUnida.—Body oval, flattened, with a sucker
at the anterior extremity; testes vesicular, vas deferens
opening posteriorly; ovary (germarium) single, yolk glands
double, vagina opening near the vas deferens, uterus opening
anteriorly; embryo ciliated in front and with ten hooks.
Examples; ^i)i;;Ai7iiw, Wagener (see below), Amphiplyches,
AVagener.

Family II. Carijopliy'llmidm.—Body unsegmented, flat, extended ;

head expanded, bilobed, and without hooks ; a single set of
sexual organs in the hinder portion ; development probably
a simplified metamorphosis. Example : Caryophyllieus
mulabilis, from the intestine of Cypiinoid fishes (fig. 3, D).

Family III. PseudophyUidte.—His&i providedvith two sucking
grooves; proglottides not always well defined; a uterine
aperture always present in addition to the openings of the
vas deferens and vagina ; embryo always (!) with a ciliated
coat, and e^-sliell with an operculum. Examples : Bothrio-
ccphalus (bee below), Trianophonts ( - Tricuspidaria), Solciio-
phorus, Schisloccpkalus, LigiUa, Archigetes, and perhaps
DtUhicrsia (sco below).

Family IV. Diphyllidse.—VecV and two suckers armed with
hooks. Example: £'cAHio6o</inu7n, two species known from
Selachians, one immature from a mollusc (fig. 3, C).

Family V. Tdrarhyndiidm.— Yieai provided with four suckers
and four protractile proboscides armed with hooks ; sexual
openings marginal. Example : Tdrarhynehus (see below),
about forty species known, many only described from im-
mature forms.

Family VI. TctraphjUidie. — Ue&d with four very mobile and
distinct suckers, which are often armed with hooks or
ehitinous rods ; body segmented, proglottides cast otf wheu
mature ; sexual openings marginal.

Subfamily i. Phyllobothrime. —Suckers without hooks or spines.
Examjilcs: Echcneibothrium, rhyllobothrium, Anthoboth-
Tium, a few species of each, all from Elasmobranch fishes.

Subfamily il Phyllneanthina:.—Suckers each with two to four
hooks. Examples : Cnlliobothrium, Onchobolhrium, Acav-
ihahothriwnx

, two or three species of cacli genus known trom
BeUcLiaua.

Family VII. Tesniadw.—Yiea.i. furnished with four suckers and
often with a single or double circlet of ligoks ; proglottides
well-defined and cast off when mature ; no uterine aperture.
Example : Ttsiiia (see below).

it seems advisable to add a few details regarding some of th«
forms alluded to iu the above synopsis.
Amphilina foliacea, described as a Trematode by Rudolphi, is

found in the body-cavity of the sturgeon. A number of unicellular
glands open into the sucker, and are surrounded by the muscles
of that organ

; the nervous system consists of two ganglia, with
a commissure, and two lateral nerves

; the male organs resemble
those of BothrioccphalxLs, the female those of the Trematodes ; th*
family is generally regarded as furnishing a connecting link be-
tween the Cestoda and Trcmatoda ; see Salensky (18) and Lang (7).

Fio. 4.

—

Bolhriocephalidm. A. A segment of Bothriocephatus latus, showing the
generative organs from the ventral surface; ex., excretory vessels; e, citrus;

e.p., cirrus pouch ; v.d., vas deferens ; v.o., vaRlnal opening ; v , vagina ; flA p.,

shell-gland ; od., oviduct; or., ovary
; y.ff., yolk-gland ; y.d.. Its duct; uf.,utetU8i

u.o,, uterine opening; the testes are not visible from this. side; x 23^from
Sommer and Landols). B, C, marginal and lateral views of the anterior part of

5. corda/us, showing the cephalic grooves; x 6 (from X.euckart). D, Dilated
embryo of B. latus ; x 60 (from Leuckait).

Bothriocephatus latus (32) is the most conspicuous example of th«

family Fseudophyllidas; and is, moreover, noteworthy as being the

largest tape-worm found in man ; its length often reaches 8 to 9
metres, and its extreme breadth 10 to 12 mm. The head bears

two grooves, which correspond in position with the Hat sides of

the body. There are two (more correctly three) genital openings,

which are situated, not on the margin bnt on the flat side of tu«

body, on that surface which is usually called the ventral. Th«
most anterior of these is the male aperture (fig. 4, A, c. ), and im-
mediately behind it is that of the vagina (v.o.), so close that on
superficial examination the two ofteu seem to coincide. This vaginal

opening, like that of the Teeniadw, serves for the intromission of

the penis and for the fertilization of the ova, but not for the exit

of the ripe eggs; this being provided for by a special aperture at

the other end of the uterus from that at wnich the eggs enter it

This uterine opening {u.o.) is situated at a short distance behind
the other two. The result of this arrangement is that the eggs can

be evacuated without any injury to the proglottis, and consequently

their discharge commences before its separation from the parent

worm and may continue for a long period. The uterus (ut.) itself,

owing to its disposition in folded coils, when full of eggs, present*

an irregular, round, lobular appearance, which has been compared
to a flower or heraldic lily. The yolk-gland (i/.jr. ) is widely dis-

seminated in the lateral areas of the segments, and its ducts (j/.d.)

form a series of branching tubules, first described by Eschricht

(27) under the. name "yellow ducts." The excretory organs (ear.)

differ from those of the Taniadw iu that the canals exhibit a reticu-

late arrangement. The embryo (fig. 4, D) as it leaves the egg is

covered with a ciliated mantle, which corresponds to the firm egg-

shell and associated membrane of the cystic tape-worms, and per-

haps also to the ciliated envelope of certain Trematode larvse (set

Trematoda). This ciliated organism swims freely about in th*

water, but after a time the six-hooked proscolex escapes from it.

The next stage in its life-history is not yet known, but it has been

recently shown by Kraun of Dorpat (33) that at a subsequent stage

it inhabits the pike and buiAiot, and develops into the eex.ual adult

when transferred *i the intestine of the human subject The
geographical distribution of Bothriocephatus is limited; it has been
rec/:rded with certainty iu but few places outside Europe; while

within thrtt contine"t the coasts of the Baltic and Switzerland aro
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the principal localitips; it is widely distiibu'ced in Russia, and has

b»en recorded from Poland, Denmark, Gcvmany, as well as from
Fiance and Britain, though it is possible that the cases occurring

in these latter countnes have been duo to importation.

The genus Ligula has the segmentation obscure orindistinf'uish-

«ble. About SIX species are known. One is found encapsuled in a

monkey, one in the comnvon seal, others in reptiles and teleosteans.

Archigdes sieboldi (fig. 3, B) occurs in tlio body-cavity of an

Oligochsetous worm {Tubifex rivulorum); it is about 3 mm. long,

and consists of au "val body (tcolex). to which is attached a cylin-

drical tail (proscolex), bearing at the posterior extremity three

airs of hooks ; both these parts are capable of motion. The scolex

as eight longitudinal excretory canals, and a terminal vesicle;

the ventra.Iy situated genital aperture is the common exit of the

vas deferens, the vagina, and a uterus separate from the latter;

the development is direct, and it attains sexual maturity without

a change of host. Didhiersia, Perrier (34), contains two species,

both from the intestines of varanian lizards. Tbo genus is

characterized by the presence of two large compressed frilled

suckers, separated by a septum and perforated at their bases.

The proglottides have three genital apertures resembling those of

Bothriocephalus.

I

ViG.b.— Tetrarhynchua A, General view of the worm ; x 4. B, head showing

the siKkers, prubosctdes, and excretory canals ; X 25. C, portion of a pro-

boscis showing the two forms of hooks ; highly magnified. (AU from Plntner.)

The genus Tetrarhynchus was, a few years ago, made the subject

of an elaborate memoir by Pintuer (9), who investigated T longi-

collis, V. Ben. The head, in which its most striking anatomical

I>cculiarities are situated, really includes both the head and neck

of previous authors (fig. 5, A); it is some 9'94 mm. long, but only

0'75 mm. in diameter, and bears at its anterior end two obliquely

placed oval disks (fig. 5, B), each of which is perforated towards the

aj>cx by two round holes through which the four proboscides pro-

trude. Each of these disks, moreover, shows traces of a division

into two, a fact which indicates that it is formed by the fusion of

two suckers corresponding to those commonly found in tape-worms.

The flattening in this genus seems to be in a direction at right

angles to that in which it usually takes place- The proboscides,

which are the most characteristic organs of the gen s, are four in

number, and protrude from or can be retracted into the anterior

surfaceof the head. Each consists of three parts:—(1) the toothed

portion is the most anterior ; it is shaped like a long narrow glove-

iinger, like which it is invaginable; on its external surface it

bears rows of hooks, closely set in diagonal lines (fig- 5, C); there

are two forms of tliese : those which are directed outwards are

large triangular hooks, with apices pointing backwards, whilst

those situated on that surface of the proboscis which is turned

towards the other proboscides are line, delicate, and curved;

between the hooks are fine chitinous hairs; (2) the membranous
sheath is firmly attached where the general surface of the body
passes over into the toothed portion around the orifice of the

invagination ; it consists of a thick homogeneous transparent

skin, apparently an excretion of cells lining the cavity of the pro-

boscis; (3) the muscular portion is the most posterior of all, and is

composed of six layers, remarkable as containing striped muscular

fibres : throughout all these three portions of the proboscis there

extends a retractor muscle. The action of these various structures

is not thoroughly understood, but it is probable that the proboscis is

protruded by the action of the last-named muscular sheath, whilst

't is retracted, after the relaxation of this, partly by the retractor

muscle and partly by the pressure of the surrounding medium.

The family Tseniadw is usually described as containing only the

one geuus Taiita, but, t/wing to tlie nunibor and variety of Us
species, of which more than 350 liave been de^iciibcd, it lins heet
subdivided into groups, regarded by different authors as genera or
subgenera. The subjoined arrangeniei.i is mainly that of Leuckart
It labours nnder the disadvantage that its chief divisions are bivd
upon the bladder-worm or larval stage, tthich is only known in
the case of comparatively few species.

I. Cyslici (cystic tape-worms).—Head rarely unarmed; tisually

provided with a rostellmn and with one or more rows of
books

; proglottides longish oval when mature ; uterus
with mediau stem and lateral branches; the larva has a
caudal bladder containing llnid.

1. Cyslolmnia, Leuckait—The head arises in the wall of the
embryonic bladder.

a, Tmnia sagiiiala, Goze.—Without Iiooks (- T. medio-
caneUata, Kiichenmeister, —genus Tmniarhyiuhus,
Weinland).

b. Tania solium, llndolphL — Head with a doubU
circlet of hooks.

c Twuia acanlholiias, Weinland. -r-Head with a tripls
circlet of hooks ( — genus Acauthotrias. Weinland).

2. Echinococcifer, Weinland.—The heads arise in special
brood-capsules. Tainia echinococcus, V. Siebold.

IL Cystoidei (ordinary tape-worms).—The larva has no distended
caudal bladder containing fluid.

1. Hyinenolejns, Weinland.—Proboscis with a single row of
small hooks. Tsenia nana, V. Siebold, T . flaiopunclala,
Weinland.

2. Dipylidium, Leuckart.—Head with several rows of hooks,
each with a discoidal base; a right and left set of
genital organs in each joint, the uterus, however, being
single and common to the two. Tieiiia cucumeritui,
Rudolphi {-T. elliplica, Batsch).

Hamann (2) has recently proposed a new genus, Plychophysa,
for Tieiiia lineata, Gbze, which is defined by the following
characters:—(1) the porus genitalis is ou the surface and not on the
margin of the joints

; (2) the vaginal opening is anterior to that of
the cirrus ; (3) at a certain period the uterus is convoluted

; (4)
there is a peculiar shell-gland. In many of these characters the
species shows a resemblance to the }iolhri"cephtdidas.

Occurrence in Man.—The Cestodes which in the adult state
infest man, with their corresponding arvie and temporary hosts,
are as follows :

—

Taenia saginala. Cyslicercus hovis. Ox.
T. solium. C. cellulose. Pig, man.
T. nana. (?) (?)

T. fiampunctata. (?) (?)

T. madagascarieiisis. (?) (?)

T. cucumcrina. C. T cticuiaeriiix. Trichodecles cams.
Bothriocephalus latux. Pike, burbot.
£. cHstalus. (?)

B. cordalus. Fishi?^

Other species, however, inhabit the human body in their larval

condition ; a list of them, with, the corresponding adult forms and
permanent hosts, is subjoined :

—

Cyslicercus ccUulosx. Txnia solium. Man.
C. acantholrias. T. acanihotrias (incog.) (?)

C. l:nuicollis. T. marginata. Dog, wolf.

Echinococcus. T, echinococcus. Dog.

Phylogeny.—There can be no doubt that the Cestodes and Tre-
matodes are intimately related and have siirung from a common
ancestor ; there are so many structural peculiarities in which they
agree (compare Trematodes), and they are connected by so many
interincdiate forms, that their affinity can admit of no doubt
-\ccording to Leuckart, the original ancestor of both was probably

allied to the Planarians, while Huxley (22, pp. 213, 676) poinU
out that it is at all events possible that they have no connexion

with free forms but have ahvays been anenterous, and in fact ar«

nothing but " gigantic morula;, so to speak, which have never passed

through the gastrula stage."
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TAPIOCA is a farinaceous food substance prepared

from cassava starch, the product of the large tuberous

roots of the cassava or manioc plant, Manihot udlissima

(Jatropha jnam'Aoi), native of Brazil (see Cassava, vol. v.

p. 182, and comp. •ARROvi'KOOT, vol. ii. p. 631, iig. 6).

Cassava starch, being separated from the fibrous and nitro-

genous constituents of the roots, ia in a moist condition

spread upon iron plates, and with constant stirring exposed

to such heat as causes a partial rupture of the starch

granules, which agglomerate into irregular pellets, becoming
hard and translucent when cooled. In this partly torrefied

condition the ' starch forms the tapioca of commerce, a

light, pleasant, and digestible food, much used in puddings

and as a thickener for soups. The French prepare an
artificial tapioca from potato starch, mixed with various

iVegetable substances, for use in soups, kc, which is

found in the market under such names as tapioca Crecy,.

tapioca Julienne, Ac, according to the dried vegetables

with which the preparations are made.

TAPIR. .The general characters of the animals of the

perissodactyle or odd-toed section of the hoofed mammals
are described under Mammalia, vol. xv. p. 427. This
once numerous group is at present represented by only

three rather isolated families, the Horses, Rhinoceroses,

Und Tapirs. The last of these have retained much mora
of the original characters of the primitive Ungulates of the

Eocene period than the others, and have indeed remained
practically almost unchanged since the Miocene period,

while almost all other mammalian forms which existed,

then have either become extinct or undergone extensive

modification.' The tapirs constitute the single genus,'

Topirus, of the family Tapirida.'

The dentition is i t, c 1, p |, m |; total 42. Of the upper
Incisors," the ^first and second are nearly equal, with short, broad
crowns, the third is large -and conical, considerably larger than
the true canine, which is separated from it by an interval. Lower
incisors diminishing in size from t5ie (iist to the thii'd; the canine,
which is in contact with the third incisor, large and conical, working
against (and behind) the canine-like third upper incisor. In both
jaws there is a long interspace between the canines and the com-
mencement of the teeth of the molar series, which are all in contact.

First upper premolar with a ..triangular crown, narrow in front
owing to the absence of the anterior inner cusp. The other upper
premolars and molars all formed on the same plan and of nearly
the same size, with four roots and quadrate crowns, rather wider
transversely than from befora hackwards, each having four cusps,

connected by a pair of transverse ridges, anterior and posterior.

The first lower premolar compressed in. front; the others composed
of a simple pair of transverse crests, with a small anterior and
posterior cingulaf tidge^

^
Skull elevated and compressed. Orbit and temporal fossa widely

continuous, there being no true post-orbital process from the frontal
bone. Anterior naiia! apertures very large, and extending high
on the face t«l*een the orbits; nasal bones short, elevated,

triangular, and pointed in front. ^Vertebra): C 7, D 18, L 5, S 6,

C about 12. L'mbs short and stout. .Fore feet with four toes,

having distinct hools: tne firit is abSJnt, the third the longest,
the second and fourth nearly equal, the fifth the shortest and
scarcely reaching the ground in the ordinary standing position.

Hind feet with the typical perissodactyle arrangement of three
toes,—the middle one being the largest, the two others nearly equal.
Nose arid upper lip elongated into a flexible, mobile snout or short
proboscis, near the end of which the nostrils are situated. Eyes
rather small. Ears of moderate size, ovate, erect Tail very short.
Skin thick and but scantily covered with hair.

The existing species of tapir may be grouped into two
flections, thfe distinctive characters of which are only

lecognizable in the skoleton. (A) With a great anterior

prolongation "of the ossification of the'imsal septuac

(mesethmoid), extending in the adult far beyond the nasal

bones,*and supported and embraced at the base by ascend-

ing plates from the maxillae (genus Elasmognatkus, Gill).

Two species, both from Central America, Tapir-us Vairdi

and T. doivi. The former is found in Mexico, Honduras,
Nicaragua, Costa Rica, and Panama ; the latter ii\

American Tapif, frOmrliving specimen in the London Zoological

Gardens.

(jQatemaIa,\Nicaragua, and Costa Rica. (B) 'With ossifica-

tion of the septum not extending farther forward than the

nasal bones {Tapinis proper). "Three species, T. indicus,

the largest of the genus, from the Malay Peninsula (as far

north as Tavoy and Mergui), Sumatra, and Borneo, dis-

tinguished by its peculiar coloration,, the head, heck, for^

and hind limbs being glossy black, and the intermediate

part
j
of the ' body white ; T. americonus

(
T. terrestris,

Linn.), the conimon tapir of the forests and lowlands oi

Brazil and Paraguay ; and T. roulini, *h8 Pinchaque tapit

of the high iregions of the Andes. All the American
species are of a nearly uniform dark brown or blackisli

colour when adult ; but it is a curious circumstance that

when'youfig (and in this the Malay species conforms ^vith

the others) they are conspicuously marked with spots and
longitudinal stripes of white or fawn colour on a darker

ground.

The habits of all the kinds of tapirs appear to be very

similar. They are solitary, nocturnal, shy, and inoffensive,

chiefly frequenting the depths of shady forests and the

neighbourhood of water, to which they frequently resort

for the purpose of bathing, and in which they often take

refuge when pursued "^hey feed on various vegetable

substances, as shoots of trees and bushes, buds, and leaves.

They are hunted by the natives of the lands in which they

live for the sake of their hides and flesh.

The singular fact of the existence of so closely allied

animals as the Malayan and the American tapirs in such

distant regions of the earth and in no intervening places

is accounted for by what is known of the geological history

of the race, for, if we may judge from the somewhat scanty

remains which have been preserved to our times, consisting

chiefly of teeth, the tapirs must once have had a very wide
distribution. There is no proof of their having lived in

the Eocene epoch, but in deposits of Miocene and Pliocene

date remains undistinguishable generically and perhaps

specifically from the modern tapirs (though named T,

prisciis, T. arvernensis, '<fcc.) have been found in France;-

Germany, and in the red crag of Suffolk. Tapirs apnea*
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however, to have become extinct in Europe before the

Pleistocene period, as none of their bones or teeth have

been found in any of the caves or alluvial deposits in which

those of elephants, rhinoceroses, and hippopotamuses occur

in abundance ; but in other regions their distribution at

this age was far wider than at present, as they are known
to have extended eastward to China (T. sinensis, Owen)
and westwards over the greater part of the southern

United States of America, from South Carolina to Cali-

fornia. Lund also distinguished two species or varieties

from the caves of Brazil. Thus we have no difficulty in

tracing the common origin in the Miocene tapirs of Europe

of the now widely separated American and Asiatic species.

It is, moreover, interesting to observe how very slight an

amount of variation has taken place in forms isolated

during such an enormous period of time. (w. h. f.)

TAR is a product of the destructive distillation of

organic substances. It is a highly complex material, vary-

ing in its composition according to the nature of the

body from which it is distilled,—different products, more-

over, being obtained according to the temperature at which

the process of distillation is carried on. As commercial

products there are two principal classes of tar in use—(I)

wood tar, the product of the special distillation of several

varieties of wood, and (2) coal tar, which is primarily a

bye-product of the distillation of coal for the manufacture

"of illuminating gas. These tars are intimately related to

the bitumen, asphalt, mineral pitch, and petroleum ob-

tained in very many localities throughout the world.

Wood Tar.—Wood tar, known also as Stockholm and
as Archangel tar, is principally prepared in the great pine

forests of central and northern Russia, Finland, and Sweden.

The material chiefly employed is the resinous stools and
roots of the Scotch fir (^Pinus sylvestris) and the Siberian

larch (Larix sibirica), with other less common fir-tree

roots. A large amount of tar is also prepared from the

roots of the swamp pine (P. australis) in North and
South Carolina, Georgia, and Alabama, in the United
States. In the distillation of wood a series of products,

including gas, tar, pyroligneous acid and wood spirit, and
charcoal may be obtained, and any of these may be the

primary object of the operation. When tar is the sub-

stance sought, the ancient and crude method of working is

yet largely adopted in the north of Europe. The wood to

be treated is closely piled up into a huge conical stack or

pile on an elevated platform, the sole of which is covered

with clay and tiles. The sole slopes inwards from every

side to the centre, where an opening communicates with a
vaulted cavity under the elevated platform. The pile of

wood is closely covered over with layers of turf and earth

or sand to a depth of several inches, but leaving at first

near the bottom numerous apertures for the admission of

air to promote ignition. The pile is ignited from below,

and as the fire spreads through the heap the various

apertures are closed up and a slow smouldering combus-
tion goes on for some days till, by the sinking of the pile,

the top of the stack falls in, and a bright flame springs

up at that point. About ten days after ignition tar first

begins to flow, and it is at once collected into barrels.

According to the size of the pile, the distillation may
continue several weeks, the tar secured amounting to

about 17'5 per cent, of the wood operated on. In this

method several valuable products—the gas, the crude pyro-

ligneous acid, and much charcoal—are lost or wasted; and
a more economical process of treating the wood in closed

stills or retorts is now largely used in Russia, the gas evolved
serving as fuel under the retorts. The heavier tar pro-

ducts of the distillation collect at the bottom of the retort,

whence they are carried off by a pipe to a receiver ; the

volatile portion passes off at the upper part of the retort,

and is separately condensed, the lightest portion passing

through a worm condenser. From treatment in close

retorts resinous roots yield from 16 to 20 per cent, of tar,

with some oil of turpentine and pyroligneous acid.

Wood tar is a semi-fluid substance, of a dark brown or

black colour, with a strong pungent odour and a sharp

taste. Owing to the presence of acetic (pyroligneous)

acid, which is a collateral product, it has an acid reaction :

it is soluble in that acid, as well as in alcohol and the fixed

and essential oils, ic. Tar consists essentially of a mixture
of homologous hydrocarbons, and by redistillation it can be

fractionated into a- series of bodies having fixed boiling

points. Some varieties of tar have a granular appear-

ance, from the presence of minute crystals of pyrocatechin,

which dissolve and disappear on heating the substance.

Pyrocatechin dissolves freely in water, and to it the tar

water {liquor picis) of pharmacy probably owes its value.

Crude tar from retorts, when submitted to redistillation,

gives off wood spirit (methyl-alcohol), and then acetic

(pyroligneous) acid, and finally, on forcing the heat, pitch

oil is driven off. The residuum left in the still hardens
into a solid vitreous mass, which forms the black pitch of

commerce. Tar and pitch are most largely used as pro-

tective coatings for woodwork and other materials much
exposed to water and the weather. Thus tar is of great

value in connexion with shipbuilding and shipping gene-

rally. A considerable quantity is used in manufacturing
tarred ropes, and in the " smearing " of highland sheep to

afford a protection against the weather. Pitch also is the

basis of the Berlin black or Brunswick black used for coat-

ing cast-iron goods and for "japanriing" preparations.

Coal Tar.—The art of distilling coal for the production

of tar was discovered and patented by the earl of Dun-
donald in 1787, and till the general introduction of coal

gas some amount of coal was yearly distilled in Scotland

for the production of coal tar. The demand for the sub-

stance was limited, it being principally used for coating

iron castings and smith work, for making an inferior

lamp black, and as a source of a solvent oil. With the

extensive use of coal gas the necessity for this separate

distillation ceased, and soon tar was produced in the manu-
facture of gas in quantities that could not be disposed of.

It was burned up for heating gas-retorts ; it was mixed
with coal dust, sawdust, &c., for making patent fuel

;

and it was distilled for producing a series of hydrocarbon
oils, heavy tar, and pitch; but it was only after the dis-

covery and introduction of " tar-colours " that the sub-

stance came for some time to be really valuable. Since

that time its price has fluctuated greatly ; and in the

United Kingdom alone there are now distilled annually

about 10,000,000 tons of coal for gas-making, producing

120,000,000 gaUons of crude tar,—a quantity greatly in

excess of the ordinary demand.

If wood be distilled elowly at low temperatures, the gases consist

cliiefly of carbonic oxide and carbonic acid, mixed with only very

little of carburetted hydrogens, and consequently little luminous
on combustion;, the watery part of the tar includes relati rely ranch

of racthyl-alcohol, acetone, and acetic acid ; the oily part of the

tar (tar proper) has a certain proximate composition characteristic

of this mode of distillation. Our present knowledge in regard tp

this last-named point is very incomplete : of definite species the

following have been discovered :
—

(1) Phenol, CcHj OH (sytionyni carliollc add).'

(2) Cresol, (G,H,.CHj)OH.
(3) fhlorol, (C,H,.OH)CjHs.
(4) Pyrocatechine, (C,H,)(0H)2, one of three Isomerldet.

(5) Gimlacol, CjHj
] qcH ' ™«'''yl-ester of No. 4.

(6) Homo-pjTocateclilne, {C|,Hj(CHj)}(0H)j.

(7) Creoaol,lc,HjCCH3)}Qgg , methylHister of No. G.

Genuine creosote consists of (1), (2), (5X and (7). In aadition,

there are numberless bodies which still a\\'ait scientific definition.

If the distillation of ivood is carried out at a very high tempera-

ture,—if, for instance, the wood is placed in a relatively large retort

2:5 -4*
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previously brooght up to a DtlgBirjail heat mid kept .at suet

temmaatuie, or if the vapours produced at a relatively low tempera-

luro axB u:as£d.through intensely heated ji-pes before reaching the

condenser ( tUtenkofer's method for producing illuminating gas

'from wood), the gas produced contains a considerable admixture

'of luminiferoas- hydrocarbons, the proportions of methyl-alcohol,

acetone, and Bcotic acid get less, and the tar proper assumes more

of the character of coal-gas tat (see below). Similar observations

we make in thp case of coaL About 1S62 Wigan caunel coal nsed

to be distilled industrially at low temperatures to produce "light

oils." Schorlenimer examined thsse and found them_to consist

chiefly of "paraffins" (see P-aAfFlN) from CjH,, upwards. A
similar result is obtained wil.N ardinary coal, although in its case

the " benzols " are morr largely leyi-esOLted. If we distil any kind

of coal at high temperatures—i.e . in the way customary for illumin-

ating-gas making— the diatillahla p^ of tho tar proper consists

chiefly of benzene, CgHga and ieu:.ei:e-derivatives, i.e., benzols,

CjHj-f kCHj; phenols, CtHsO, and homolognes, (CeH5.iiCH^)0H

;

amido-bodies, CsHjNHo (aniline), and homologues ; condensed

benzols, such as naphthalene, 0,oHa= 2CeH5 - C2H4 ; anthracene,

CiH.o-SCsHe-C.Hs; chrysene,CiaH,j=4CeHe-CsHij,&c. The
paraffins then become ah altogether subordinate feature.

A great and meritorious research of Berthclot's has thrown con-

siderable light on the chemical mechanism of dry distillation. As
found by him, even the most complex of the sybstancrs named are

producible by the interaction upon one another of a few bodies of

very simple constitution, or even one or other of these by the mere

action of a high temperature. To give a few examples. Marsh-
igas, CH4, when passed through red-hot tubes, yields olefiiies, C0H4,

'C3HJ, C^Hg, &c., with elimination of hydrogen, H^. The same
CH4, if subjected to a spark-current {i.e., local application of intense

heat), yields acetylene and hydrogen, 2CH4 = C;H2-f 3H„, and tho

acetylene produced passes partly into benzene, CbHj — SCjHj.

Ethylene, C2H4, when passed through a porcelain tube kept at a

moderate red heat, yields benzene, C5H5, styroleuo = phenyl-

ethylene, CoHj.CijHj, naphthalene, CjoHg, and perhaps also its

hydride, C]oHio- Acetylene, jira potential benzene, and ethylene

yield styrolene, and hydrogen, C5Hj-f-Cj,H4— CjH5.C2H3-l-H„; and
styroleno plus ethylene yields hydrogen and naphthalene, CjoHg.

Benzol at a high temperature loses hydrogen, and, so to say,

doubles up into di-pheny], Cj„H,j; and this latter, when heated with

ethylene, yields anthracene, CjjHi,,, and hydrogen, CioHj, -f C^Hj

—

C14H10 + 2H2. Conversely, hydrogen may, so to say, turn out its

equivalent of a hydrocarbon ; thus, for instance, chrysene, CjgHij-f

2Ho, yields di-phcnyl, CjoHm, -f benzene, CsH,.
Pyrogenic reactions generally are reversible; thus, any of the

following throe equations is correct, whether we read it from the

left to the light or from the right to tho left :

—

(1) CjITa (ethane), at a red heat becomes C2ll4-HTj

.

(2) Cl^Hl„-^Cc^8=c,,II,^-^2^2.
(8) Ci,H,„-|-2H2=2CcUe-fCjHj.

Hence no single pyrogenic reaction goes to the end ; if it does not,

80 to say, check its own- progress, other secondary reactions set in

and do so, the general result being that ultimately, but in general

slowly, a state of dynamic equilibrium is' attained in which a set

of synthetic reactions on the one hand and a set of analytic

reactions on the other compensate one another.

Industrial Working of Coal rnr.'—Coal tar, as it comes from'

the gas-works, is used for a variety of purposes, such as—(1) for

fuel, the tar being made into a spray by means of a steam-injcctoi

and the spray kindled ; (2) for the preservation of building

materials, porous stones, and bricks, &c. ; (3) for making roofing-

felt (in 1S68, five-sixths of the yOOO tons of tar produced at tho

Berlin gas-works was thus utilized ; the case, however, is dilTereut

now)
; (4) for making a low quality of lamp-black. At present,

however, most of the tar produced, in centres of industry at least,

is worked up by distillation. Tho tar as it comes from the gas-

works is allowed to rest in a "pond" until tho tar-water (solution

chiefly of ammonia and certain ammonia salts) has gone to the top.

The tar proper is then pumped into a large wrought-iron still (of

upright-cylinder form preferably) and therein subjected to distilla-

tion over a naked fire. A necessary preliminary, however, is the

removal of the unavoidable remnant of water, which is best efl'ected

by cautiously heating the tdr in the still so as to render it more
fluid and enable the water to rise to the top and then letting the
np[ier str.itum run out by an overflow tap at the side. Tho dis-

tillation is then started. It involves the formation of two sets of

volatile products, namely— (1) combustible gases (including sulphur-
etted hydrogen and bisulphide of carbon vapour), which must bo

led away to avoid nuisance and danger of fire, and (2) a very
complex liquid or semi-liquid distillate. This latter is collected

ill su'-cessive fractions, generally in this manner:—(1) as "first

nmniiigs," what comes over at temperatures below 105° to 110° C.

;

(2) as "light oils," at temperatures between 110° and 210' C; (3)

gg'carbolic oil," at temperatures between 210° to 240° C. ; (4) ."5

I Foi* wood tar, seo Wood Spieit and Vineqah.

"creosote oil," at temperatures betwpen 240° to 270* C; (6) as

anthracene oil, at temperatures above 270°.

In the earlier part of the " first runnings " and light-oil ])crtod

tho condenser must bo kept cold ; towards the end- it must be kept
warm to prevent choking by solidified naphthalene. In practice,

the operator does not go entirely by the boiling point, but to a

great extent by the specific gravity- of the distillate, which, in

general, increases as the boiling point rises. As soon as a drop of

the last runnings floats in water (exhibits the specil'ic gravity 1),

the "light oil" is supposed to bo over. That the fractionation is

not always and everywhere eU'ccted in the same way needs hardly
bo said. If tho manufacture of carbolic acid is aimed at, it is best

(according to Lunge) to select tho fraction 170° to 230° C. for this

purpose. Naphthalene boils as high as 217°, yet a deal goes into

this carbolie-aciii' iraction. As soon as naphthalene begin? to

crystallize out largely (ou cooling dowu a sample of distillate), the

carbolic acid may Idc presumed to bo over. What follows next is

put aside a? creosote oil, until, after the disappearance of the

naphthalene, a new solid product, namely, anthracene, lugins to

show itself. With any tar that contains a remunerative proportion

of anthracene, the anthracene oil is the most valuable of the pro-

ducts, as the raw material for the making of artificial alizarins.

Supposing tho anthracene to have been extracted ns completely

as practicable, the residue in the still consists of "hard pitch,'

a viscid black fluid which ou cooling freezes into a fi.agile solid.

In former times more commonly than now "soft pitch" nsed to

be produced by leaving more or less of the anthracene oil and even

creosote oil in tho still. At the end of the anthracene stage of the

distillation it is as well, if not necessary, to help tho very high

boiling vapour out of the still by means of superheated steam, and

to keep the worm at 100° C. to prevent choking. At a German
establishment a vacuum is used with great advantage.

We come now to explain briefly how the several fractions arc

worked up.

The pitch (which wo assume to be " hard pitch '") must be run

ofli hot through a tap at the bottom of the still and led into a lo.w-

roofed and well closed-in "house," because it would take firo in

the open air. After it has cooled down sulficicutly in tho " house,"

tho pitch is run into pitch-holes in front of the house and allowed

to freeze there. The depth of pitch in a hole is about 12 inches.

The solid pitch is hacked out with pickaxes and sent into com-
merce. A superior apparatus for tho recovery of the pitch, which

precludes all danger of couflagratiou and many inconveniences of

the ordinary system, ha3 been devised for tho Paris gas-works by

Kegnault.- Lungo found, from many distillations, that tar from

the midland counties yields about 55 per cent, of hard pitch.

Hard pitch is used chiefly for making tlie following. (1)

Asphalt.—'iha pitch is fused up—perhaps in tho still wliich pro-

duced it—with the requisite proportion of creosote and anthracene

oil, previously freed from their valuable components. Such asphalt

is -used for street-paving, i.e., filling up the spaces between the

paving-stones, and, in admixture with sand and generally more or

less of natural asphalt, for tho making of footpaths and floorings

generally. In Germany it serves for tlvc making of pipes for con-

veying acid liquids in works and chemical laboratories, &c. End-
less hemp-paper is soaked in liquefied asphalt and wound spirally

around an iron core, previously smeared over with soft soap, in

about 100 layers. The whole is then exposed to strong pressure

while still hot, and is separated from the core after being allowed

to cooL Such pipes stand almost auy kind of acid, but they must
not be used for hot liquids. (2) Vaiuishes.—Tho pitch is dissolved

in suitable tar oils,— creosote oil for a lower and light oil for a

higher quality. (3) Coke.—In former times more frequently than
now pitch was inaJo into coke by transferring it to a special Hat

still and distilling as long as any volatile products camo olf.

The coko which remaius is a very pure and consequently valuable

fuel. (4) Lamp Black (as a last resource, if no other inodo of

utilization is practicable).—The pitch is subjected to parti.il com-
bustion on hot iron plates and the smoke conveyed into chambers
to deposit its carbon. The yield is about 40 per cent.

Anthracene Oil.—The oil is allowed to stand cold for a week
or so until the anthracene has crystallized out as completely as

possible. Tho mother-li([Uor is tlien eliminated, the bulk by
means ef a filter-press, the rest, at a higher than tho ordinaiy

temperature, by hydraulic pressure. Tho crude product includea

far more than half its weight of impurities—phcnanthrenc, parallin,

naphthalene, &c. To remove these as far as possilde, tho crude

anthracene is ground up and treated with petroleum spirit (boiling

at 70° to 100° C.) or coal tar naphtha (120'* to 190°), in which real

anthracene is relatively insoluble. The insoluble part is separated

by filtering arrangements and presses (so constructed as to avoid
danger of fire), and at last sublimed, more with tho view of bring-

ing it into a customary convenient form than with tlio object of
effecting further purification. Such final anthrocene may cont-iin

50 to 65 per cent, of pure siibstanc». The only reliable method foi

2 It is deeciibett In Liintce's Treatise on the OiUillation of Coal Tar, Loader^,,

1£82, to wliicli ttjis niticle ia largely indebted.
'
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ietermining its strength is to convert a known weight into anthra-

ijuinone, C„H,jOj, by boiling it mth a glacial acetic acid solution

of chromic acid, separating out the quinone by diluting with water,

collecting and weighing the product One part of quinoue corre-

sponds to 8558 of anthracene.

Creosote Oil is either used as it is for pickling timber, softening

of pitch, &c., or else redistilled to extract from it what there is of

anthracene oil and carbolic acid oil, which are worked up with the

respective principal quantities.

Carboiic Oil.—Assuming this oil to have been collected (as it should

be if intended for the making of carbolic acid) between 170° and
230°, the process of extraction is, briefly, as follows. The oil is

mixed with a suitable proportion of caustic-soda ley (ascertained

by an assay) in an iron vessel at 40° to 50° C. Charles Lowe recom-'

mends ley of I'S-i sp. gr. , diluted with water to five times its

volume. After settling, the aqueous layer is withdrawn into a

lead-lined vessel, and the soda supersaturated by sulphuric acid.

Crude carbolic acid rises to the top as an oil, and is withdrawn to

be sold as such or purified. See Carbolic Acid.
Naphlhalene abounds in the oil loft after extraction of the

carbolic acid by caustic soda and in the more' volatile fractions of

the creosote oil. From these it separates out (not completely),

on standing, in crystals. These are collected, best in a filter- press,

and then subjected to hydraulic pressure to force out the rest of

the mother-liquor. The crude naphthalene thus obtained contains

an impurity which causes it to become red on standing in the air.

To remove it, the crude product is mixed with 5 to 10 per cent, of

vitriol of at least 1 7 sp. gr., at a moderate heat (addition of a little

binoxide of manganese is an improvement, Lunge); it is then
washed, first with w.nter, then with dilute alkali, and lastly again

with water, to be ultimately distilled or sublimed. In the latter

case it is obtained in the form of thin colourless plates of great

beauty. It fuses at 80° C. and boils at 217° C. Naphthalene is

used largely in the making of certain tar colours, such as llanchester
yellow, C,|,H5(N0j)„, and the beautiful scarlets and crimsons made
by the "farbwerko" in Hbchst, Germany; thesei latter are diazo-

compounds derived from /3-naphthoI, C!]„H7(0H). Coal gas, if

impregnated at a suitable temperature with naphthalene vapour
immediately before issuing from the burner, gains greatly in lumin-
osity. This is the principle of the "albb-carbon"ga3 lamps.

First Hunnings and Light Oil.—These m^y be said to include
all the industrially valuable "benzols" (taking "benzol" as a
generic term for benzol or benzene itself and its higher homologues,
C,H,, CjHg, CgH,„, &c.). As the distiller in most cases does not
aim nt an actual separation of all the. individual benzols from one
another, but at the production of certain benzol mixtures demanded
by the trade, the mode of working may assume a great variety of

forms; yet the first aim in all cases is the same, being the elimina-
tion of all the jioii-beDzol trom the given oil or oils. For this

purpose the light oil is, as a rule, subjected to a preliminary fraction-

ation over a naked fire to spl't it up into fractions fit to be worked
for (crude) benzol (CgHj and Cyllg), for carbolic acid (C^HjO), and
to bo incorporated with the creosote oil respectively ; the carbolic

acid is extracted, and the creosote-oil part put aside, and thus one
er more mixtures of " benzols " are obtained.

The first runnings contain the bulk of the benzene, CjH,,, and a
little of its higher homologues, associated, however, with bisulphide
of carbon, low-boiling defines, C„H2„, traces of carbolic acid, &c.
To remove these impurities as iar as possible, the oil is thoroughly
agitated with concentrated oil of vitriol (which takes up the
impurities except the bisulphide of carbon), and the "dirty " acid

allowed to settle out. The acid. is then withdrawn as neatly 'as

possible, and the residual oil washed, first with water, then with
dilute caustic soda, and, lastly, again with pure water. The washed
oil then is subjected to a preliminary fractionation by distillation

•ver a naked flame in the " crude benzol still."

The several mixed benzols obtained are subjected finally to a
further fractionation in stills worked with steam, to be divided into

mixed products known by specific names in commerce. But these

we cannot possibly consider here. We will rather give an idea of

the way in which the several chemical species (benzene, toluene,

&c.) are being isolated in a state of approximate purity to meet
the demands of the tar-colour industry. To do so even for one
named component by means of ordinary stills would require an
endless number of fractional distillations. The work is very
materially shortened if, as proposed by Mansfield long' ago, we
combine the still with an inverted condenser (still-head, dephlegma-
tor), inserted between the still and the worm, and keep that inter-

mediate condenser at a suitable constant temperature, so that all

the less volatile part of the vapour- is recondensed and sent back
to the still. An excellent apparatus of this kind was constructed
ind worked successfully by Coupier. His apparatus consists of

Ihree parts, viz.;—(1) a still heated by means of a coil of close

itcam pipes; |2) a columnar rectifier
—"colonnen-apparat" as the

Qermans call it,—which comn-inicates with the still, and which
fc divided into many compartments by horizontal septa so contrived
that the vapour in nassing from a compartment to the next higher

one must bubble through the liquid condensed there from preceding

vapour,—an overflow pipe, trapped below by condensate, hindering

accumulation of the liquid in any compartment beyond a certain

level ; (3) a constant temperature still-head, consisting of a succes-

sion of communicating ring-shaped tu-bes, which are immersed in a

bath of .water or molten paralBn kept at a prescribed constant

temperature. Only the most volatile part of the vapour survives

as such in the columnar rectifier, the degrtfOvof its volatility

depending, of course, other things being equal, on the rate at which
we distil. This most volatile part suffers partial condensation at

the prescribed temperature in the still-head ; the condensed parts

are sent back to compartments of the "column" by pipes bent
into the shape of a U at the point where they joi» the "column,"
so as to prevent vapour from entering them. The uucondensod
vapour goes to the worm, and is condensed as usual.

To prepare benzene, the still-head is kept at 60° to 70° 0. At first

a mixture of low-boiling bodies and benzene goes over, which is

rejected, but soon pure benzol follows and continues until almost
all this component has distilled over. The benzol obtainc,' boils

between 80° and 82° C, and consequently is practically pure. In
order now to extract the toluene, CjHj, we raise the temperature of

the still-head to 100° C. A small quantity of a mixture of benzene
and toluene follows, which is rejected. After it comes a continuous
distillation of almost pure toluene, boiling at 110° to 112° C. In a
similar manner (relatively) pure xylene, CgH,,^ boiling point 137° to

140°, and tri-methyl-benzene, C^H,™, boiling point 148° to 150°,

can be extracted successively ; but the process becomes troublesome
with anything above toluene on account of the high temperatures
involved for still and still-head. Coupler's apparatus is now super-

seded by other constructions, but they all work on the same prin-

ciple,—that of the Coffey still, as used for the rectifying of spirit

of wine.

Pure benzene, toluene, and xylene are used largely for the manu-
facture of tar-colours. The following (and other) mixtures are pro-

duced directly from the light oil or first runnings:

—

(1) 90 per cent, benzol Initial boiling point 83" C.

(2) CO pel' cent. {>enzol „ „ 88
r3)"Tolnol" , „ 100
(4) CarburettiDg naphtha : „ „ 1^3
i&) Solvent naphtha. ,. „ „ 110

(6) Earning naphtha „ „ 133

No. 4 serves for enriching coal-gas and adding to its luminiferous

power. No. 5 for varnishes, No. 6 for feeding primitive lamps
used in the open air, where smoke is no objection.

The following percentage table for the tar from the Berlin gas-

works (given in Chemische Industrie for 1879) gives an idea of the

quantitative composition of this most complex material :

—

Benzol (including toluol, Ac.) ."T 0"80

Higher benzols _ 0-6O
Crystallized carbolic acid «., 0-20

Cresol for dlBlnfccting purposes 0*30

Naphthalene - 3'70
5-60

Creosote oil _.. 24C0
Anthracene (pure). 0*20

Pitch „ 65-00

Water and loss _ _.... 16-20

(J. PA.—W. D.)

TARAI, a British district in the Kumdun division of

the lieutenant-governorsliip of the North-West Provinces

and Oudh, India, lying between 28° 51' and 29° 30' N.

lat. and 78° 46' and 79° 47' E. long. It contains an area

of 938 square nailes, and is bounded on the N. by the

KhumAun Bhabar, on the E. by NepAl and Pilibhit sub-

division of Bareilly district, on the S. by the districts of

Bareilly and Morad<i,biid and the native state of Rilmpur,

and on the W. by Bijuaur. The headquarters of the dis-

trict are at Naini Tal. Tarai ("moist land") consists of

a long narrow strip of country running for about 90 miles

east and -west along the foot of the Himalayas, w;th an

average breadth of about 1 2 miles. At its northern edge,

where the waterless forest tract of the Bhibar ends, a

series of springs burst from the surface, and these, in-

creasing and uniting in their progress, form the numerous

streams that intersect the TaraL The Deoha is the great

river of the Tarai proper, and is navigable at Pilibhit.

Elephants, tigers, bears, leopards, hyaenas, and other wild

animals are found in the district. 'The climate is normally

bad, but improvement is gradually following the spread of

sanitary measures.
According to the census of 1881 the population was 206,993

(113,315 males and 93,678 females). Hindus numbered 131,966

and Mohammedans 74,982. The only town with a population

exceeding 10,000 is Kasipur, with 14,667 inhabitants. The whole

tendency of the population is to agricultural and iiot.to urban lifSr
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The total area under crop in 1384-85 was 254,288 acres, of which

rice occupied 92,186 acres, wheat 54,627, aud other food grains

80,304 acres. There are no manufactures worthy of note, and
the chief trade is the export of grain. The gross revenue in

1884-85 amounied to £42,048, the land yielding £35,507. The
Tarai came under British rule at the time (1802) when Rohilkhand

was ceded to'the East India Company. The Government is said to

have looked with indifference on this uninviting tract, but since

1831, when the revenue settlements were revised, this reproach

has been less deserved. With an improved system of embankments
and irrigation in 1851, the formation of the Tarai into a separate

district in 1831, and its complete subjection to Kumaun in 1870,

ihe moral and material history of this ti-act has greatly improved.

TARANTO. See Tarentum.
TARANTULA. The tarantula (Lycosa tarantula) be-

longs to the mining section of the family Lycosidx or

Wolf Spiders. Its cephalothorax is dorsally of a brownish

grey colour, whilst the abdomen is more distinctly brown,

aud marked with either two or three pairs of triangular

black spots above the apex of the triangles pointing back-

wards. One of the most striking specific characteristics of

this spider is a large circular black spot which covers the

anterior ventral half of the abdomen, the remainder of this

surface presenting an ochreous hue. The largest species

does not exceed | inch in length. The eight eyes are

arranged in three transverse rows, the anterior containing

four sm^U eyes, while behind this two pairs of larger eyes

are arranged in two rows, the eyes of the hindermost row
having between them a wider interval than the first pair.

The tarantula is widely distributed in southern Europe,

round the shores of the Mediterranean. It occurs through-

out Spain and is found in southern France, and extends

into Asia. In Italy it is said to be especially common in

Apulia, round the town of Taranto, from which place the

name of. this spider is usually derived. A species has also

been described from northern Africa. It is usually to be

found in dry pieces of waste land exposed to the sun. It

lives in an underground passage, which it digs for itself

and lines with its web. These passages are round in

section, and sometimes an inch in diameter, and may
extend to a depth of a foot or more below the surface.

The tube first descends vertically for some inches, then
bends at an obtuse angle, becoming vertical again near its

closed end. The tarantula takes up its position at the

first bend, where it can command the entrance, on the look-

out for prey. In some cases the tube is prolonged above
the surface of the earth by the formation of a small funnel,

built up of fragments of wood and earth, and lined like

the walls of the tunnel by the web. The females show
considerable maternal care for their offspring, and some-
times sit upon their egg sacs ; and the species, although
somewhat fierce and combative amongst themselves, are

capable of being tamed.

Tarantism. The tarantula has given its name to one of those
dancing manias which overspread Europe during the Middle Ages.
The bite of the spider threw the sufferer into a depressed state of

melancholy, accompanied by various nervous disorders. The con-
dition was accompanied by a.j increased sensibility to the power
of music. The excitement of the nervous system amounted in
Borne cases almost to insanity. The symptoms" of the patient seem
to have varied a good deal with the' character of the individual
attacked : the most common were a lividity of the body, icy cold-
ness, great depression, nausea, sexual excitement, and loss of sight
and hearing. The only means of arousing the sufferer from the
lethargy into which he sank Was music. Under the influence of
this he awoke as it were, and commenced moving rhythmically,
then began to dance, aiid contir.'j"0 increasing the rapidity of the
motion until he fell exhausted to the ground. By this means it

was considered that the poison of the tarantula was distributed
through the system and worked out through the skin. If the
music ceased whilst the patient was dancing, he at once sank back
into the state of lethargy from which he had been aroused, but
when thoroughly exhausted he generally awoke relieved and cured
t least for a time. This dancing mania became contagions : one
«rson caught it from another quite independently of the bite
if the tarantula, and in this way whole districts became affected.
."'11? of the most oeculiar characteristics was the attraction that

bright pieces of metal, or brilliant pieces o\ colour, exercise!

over the imagination of the dancers. This was particularly marke
in the later history of the disease, ilach sufferer apparently admire'
one particular hue, the sight of which seemed to cause him th
greatest rapture. Red was a very general favourite, though thi

colour threw St Vitus's dancers into a frenzy of rage ; green
yellow, and other colours also had numerous admirers. Othe
colours, on. the contrary, they detested, and attempted to destro;

articles of the obnoxious shade.

In marked contrast to the effect produced by hydrophobia
tarantism appeared to evoke in its victims an Intense longing fo

the sea, into which at times they would precipitate themselves
at all times they seemed to prefer thevicinity of water, sometimei
carrying globes of this fluid whilst dancing.

In its origin tarantism appears to have been contemporaneont
with the St Yitus's dance of Germany. It first appeared towards
the end of the 14th century in Apulia ; theuce it spread gradually
throughout Italy, and reached its height during the 17th century,
by which time the dancing manias of the North had already died
out. It affected not only inhabitants of the country but foreigners
visiting it; age appears to have had no saving influence: children
and old people alike commenced dancing at the sound of the
tarantella, but as a rule women were more susceptible than men.
from the 17th century onwards it has gradually declined, and is

now practically unknown, the only relic of it being the graceful
dance of southern Italy called the tarantella. The bite of the
tarantula is painful but not dangerous, and the real cause of the
phenomena described above must be sought in the temporary
epidemic prevalence of an hysterical condition.
The Lycosa tarantula la figured In Anu. Sc. Hat., 3d sev., lU. Zoologle, leS5.

TARARE, on the Turdine, a manufacturing town of

France, and the second most populous in the department
of Rhoni,, is 25 miles north-west of Lyons. Within a
circle drawn 25 or 30 miles from the town more than
60,000 workmen are employed, and the value of the
textile fabrics produced exceeds £600,000 per annum.
Tarlatans are made in Tarare on more than 3000 Jacquard
looms. The manufacture of Swiss cotton yarns and crochet

embroideries was introduced at the end of last century

;

in the beginning of the 19th figured stuffs, openworks,
and zephyrs were first produced. The manufacture of

silk plush for hats and machine-made velvets, which was
set up a few years ago, now employs 2900 workmen and
500 girls, the latter being engaged in silk throwing and
winding. There are, besides, four or five dyeing and
printing establishments, and silk looms working for the

Lyons trade. An important commerce is carried on in

corn, cattle lineil, hemp, thread, and leather. In 1886
the population was 11,848 (commune 12,980).

Till 1756, when Simonnet introduced the manufacture of muslina
from Switzerland, Tarare lay unknown among the mountains. On
the old castle to which the town owes its origin may be seen the
arms of the family of Albon.

TARASCON, a town of France, i the department of

Bouehes-du-Rhone, is situated on the left bank of the

Rhone, opposite' Beaucaire, with which it is connected by
a suspension and a railway bridge. - It is on the Lyons
and J^rseilles Railway, 156. miles south of the former
town. The church of St Martha, built in 1187-97 on
the ruins of a Roman temple, rebuilt in 1379-1449, Has

a Gothic spire, and many interesting pictures in the

interior, which is of fairly pure Pointed architecture. Of
the original building there remain a porch, and a side

portal with capitols like those of St Trophimus at Aries.

The former leads to the crypt, where are the tombs of

St Martha and Louis II., king of Provence. The castle,

picturesquely situated on a rock, was begun by Count

Louis II. in the 14th century and finished by King Ren6

of Anjou in the 15th. It contains a turret stair and a

chapel entrance, which are charming examples of 16th-

century architecture," and fine wooden ceilings. It is now
used as a prison. The civil court of the arronaissement of

Aries is situated at Tarascon, which also possesses a com-

mercial court, a hStel de ville, and fine cavairy barracks.

Hats, and the so-called Aries sausages, are made here.

The population in 1886 was 6647 (commune 9314)
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The town wak^s up for the fair of Beaucaire and the fete of La
Tarasijue, the latter in celebration of St Martha's deliverance of

the town from a legendary monster of that name. King Rene
presided in 1469, and grand exhibitions of costume and strange

ceremonies take place during the two days of the festival. Tarascon

was originally a settlement of the Massaliots, built on an island of

the Rhone. The mediaeval castle, where Pope Urban II. lived in

1096, was built on the ruins of a Roman castrum. The inhabitants

of Tarascon preserved the municipal institutions granted them by
the Romans, and of the absolute power claimed by the counts of

Provence they only recognized the rights of sovereignty. Tarascon

played a bloody part in the White Terror of 1815.

TAEAXACUM is the name usually applied in medical

practice to the common dandelion (Taraxacum officinale,

Wiggers). The Dandelion {q.v.) is a plant of the northern

hemisphere, extending to the Arctic regions, and is culti-

vated in India. The preparations chiefly employed are the

fluid extract, the preserved juice of the root, or succus, and

the solid extract. The dried and roasted root, mixed with

ground coffee, is often sold under the name of dandelion

coffee for use as a beverage. The root is most bitter from

March to July, but the milky juice it contains is less

abundant in the summer than in the autumn. For this

reason, the extract and succus are usually prepared during

the months of September and October. After a frost a

change takes place in the root, which loses its bitterness to

a large extent. In the dried state the root will not keep

well, being quickly attacked by iasects. Externally it is

. brown and wrinkled, internally white, with a yellow centre

and concentric paler rings. It is 2 inches to a foot long,

and about J to i inch in diameter. The juice when first

exuded is bitter and neutral, but on exposure to the air

soon acquires an acid reaction and a brown tint, coagulat-

ing and depositing a complex substance, to which the

name of " leontodonium " has been given. From this

deposit a bitter principle, " taraxacin," and an acrid

crystalline substance, "taraxacerin," soluble in alcohol,'

have been obtained, but to which of these the medicinal

properties are due is not known. In autumn the root con-

tains about 24 per cent, of inulin, but in summer barely

2 per cent. When the juice has fermented, mannite is

found in it. Taraxacum is chiefly employed as a stimulant

tonic in hepatic disorders. In some cases it acts aa a

cholagogue and mild aperient, and in others as a diuretic.

The roots of other Composite plants are sometimes gathered

by careless collectors for dandelion, especially that of Leontodon
hispidus (L. ). The root of this plant is tough when fresh, and
rarely exudes any milky juice. The flowers, moreover, have
feathery pappus, while in the dandelion it is simple.

TARBES, a town of France, chef-lieu of the depart-

ment of Hautes-Pyren^es, is situated in one of the most
beautiful plains of France, on the left bank of the Adour,

streams from which are conducted through all parts of the

town. The lines of railway from Paris to Pierrefitte and
from Toulouse to Baj'onne cross here. Among the many
gardens and open spaces for which Tarbes is distinguished

is the Massey garden (35 acres), given to his native town
by a Versailles official of that name, in which his statue

faces the town museum, founded by the collector Achille

Jubinal. The varied collections include Roman remains,

and specimens of the fauna and flora of the Pyrenees.

The architecture of the cathedral is heavy and unpleasing,

but the cupola of the transept (1-ith century), the modern
glass in the 12th-century apse, and a rose window of the

13th century, in the north transept, are worthy of notice.

The Carmelite church has an interesting steeple, and there

are the ruins of a chapel and cloister, and Roman remains
in, the garden of the former episcopal palace, new occupied

by I the prefecture. The municipal buildings, with the

public library (22,000 volumes), the lyceum, the court of

justice, and the barracks (which are large and fine) may
also be mentioned among the public buildings. The
garrison and artillery establishments, the latter associated

with an arsenal and large workshops, nave considerable im-
portance. Other industrial establishments are a foundry
machine manufactory, felt and woollen factories, and wool
and flax spinning mills. Paper, lace, knitted goods, car-

riages, and leather are also made here, and marble from
the Pyrenees is prepared for the market.' There are

important fairs and markets, particularly for horses, as

Tarbes is a well-known centre for a special breed of light

horses, its stud being the most important in the south of

France. The population of the town was 24,882 in 1886.
Tarbes,- a mere vicus in the time of Gregory of Tours, rose into

importance after the destruction of the ancient Aquitanian town of

Turba. The seat of the bishopric was transferred to it about the
9th century, when a castle was also built. Raymond I., towards
the middle of the 10th century, rebuilt the town, fortified it, and
m.ide it the capital of the county of Bigorre. The English held
the town from 1-360 to 1406. In 1569 Tarbes was burnt by Mont-
gomery, and the inhabitants were driven out. This happened a
second time, but in August 1570 the peace of St Germain allowed
the inhabitants to return to the grass-grown streets. Subseriuently
Tarbes was four times taken and re-taken, and a number of the
inhabitants of Bigorre were forced to take refuge in Spain, but in

1594 the members of the League were finally expelled. The Eng-
lish, under V.'ellington, gained a victory over the French near
Tarbes in 1814. ' Thtjophile Gautier was born here in 1811.

TARENTUM, or Taras, now Taranto, a famous Greek
city of southern Italy, situated on the north coast of the

bay of the same name, at the entrance of the only secure

port on the gulf. This port, now called the Mare Piccolo,

is a bay 16 miles in circuit, landlocked by a low rocky
peninsula. The entrance is so narrow that it is crossed by
a bridge of seven arches ; it was already bridged in Strabo'a

time. The modern town, in the province of Lecce, which
is the see of an archbishop and had in 1881 a population

of 26,611, stands on the peninsula, which is now rather an
island, the isthmus connecting it with the mainland having
been cut through for defence by Ferdinand I. The ancient

citadel occupied the same site, but the city in its best days

was much larger, traces of the walls being visible about 2

miles from the gates of the modern town. The remains
of antiquity are inconsiderable.

Tarentum was a Spartan colony founded about the close of thS
8th century B.C. (Jerome gives the date 708) to relieve the parenf
state of a part of its population which did not possess, buc claimed
to enjoy, full civic rights. Legend represents these Parthenim (sj

they are called) as Spartans with a stain on their birth, but.ith«

accounts are neither clear nor consistent, and the facts that under-
lie them have not been cleared up. The Greeks were not the firsi

settlers on the peninsula : recent excavations have brought to ligh;

siofls of a pre-Hellenic trading-place, and the name of Taras may b(

older than the colony. To the Greeks Taras was a mythical hero,

son of Neptune, and he is sometimes confounded with the oecist o'

the colony, Phalanthus. Situated in a fertile district, especially

famous for olives and sheep, with an admirable harbour, great

fisheries, and prosperous manufactures of wool, purple, and pottery,

Tarentum grew in power and wealth and extended its' domaii
inland. Eveu,a great defeat by the natives in 473 B.C., when mon
Greeks fell than in any battle known to Herodotus, did not breaV
its prosperity, though it led to a change of government from arisi

tocracy to democracy. A feud with the Tliurians for the distric

of the Siris was settled in 432 by the joint foundation of Heracleaj

which, however, was regarded as a Tarentine colony. -In thf

4th century Tarentum wa« the first city of Great Greece, and it*

wealth and artistic culture at this time are amply attested by its

rich and splendid coins; the gold pieces in particular (mainly later

than 360) are perhaps the most beautiful ever struck by Greeks

(see Numismatics, vol. xvii. p. 637). In the second half of tlit

century Tarentum was in constant. war with the Lucanians, and
did not hold its ground without the aid of Spartan and Epirots
condottieri. Then followed war with Rome (281), the expedition

of Pyrrhus, and at length, in 272, the surrender of the city by its

Epirote garrison (see the details in vol. xx. p. 743 sq.). Tarentum
retained nominal liberty as an ally of Rome. In the Second Punic

"War it suffered severely, when it was taken by Hannibal (212), ail

but the citadel, and retaken and plundered by Fabius (209). After

this it fell into great decay, but revived again after receiving a

colony in 123 B.C. It remained a considerable seaport, and ,ih

purple, second only to that of Tyre, was sttU valued, but in Strabo'a

time it had shrunk nearly to the limits of the present town. After

the fall of the Western emnire it was held from time to time bj.
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Goths, Lombards, and Saracens, but was not finally wrested from

Byzantium till Robert Guiscard took it in 1063.

For special literature about Tarentum, see Busolt, OrUch. Qtteh,, 1, 206 tq.

TARES, or Vetches. See Agriculture, vol. i. p. 376.

TAEGIJM (Q-l^lC) in its concrete sense signifies the

paraphrastic translation of the Hebrew Scriptures, or parts

thereof, into the Aramaic tongue. It has, however, three

other meanings:—(1) a translation from any language into

another;^ (2) an interpretation in any language;^ and (3)

the Aramaic portions of certain books of the Bible (notably

Daniel and Ezra).^

The word is not itself found in the Bible ; but the

participle methurgam (D|'ino) occurs in Ezr. iv. 7. The
noun Targum, a form similar to Talmud {q.v.), occurs for

the first time in the Mishnah, both canonical'' and non-

canonical,'—the latter being apparently the older source.

Oiigin.—Although none of the Targums now in our

hands are as old as the Septuagint {c[.v.), the public use

of Targums on Sabbaths, festivals, <fec., is very ancient,

and indeed their language was for several hundreds of

years the sole one understood by the majority-of the Jews
in Palestine and Babylonia. How the Hebrew people of

Judaea came so entirely to unlearn their own Hebrew
tongue as to stand in need of an Aramaic translation of

their Scriptures need not be dwelt on here (see vol. xi.

p. 597 and vol. xxi. p. 648). But an important contrast

between the Aramaic and Greek versions deserves particular

notice. The use of the Septuagint by the Greek-speaking

Jews of Alexandria, Asia Minor, and elsewhere eaused

those who adopted it to forget entirely their own Hebrew
tongue. The Aramaic version (Targum), however, spring-

ing from a religious necessity, was the cause of revival of

the knowledge of Hebrew, which had been nigh forgotten.

It is therefore easy to understand why the Jews in general

have shown comparatively little attachment to the Septua-

gint, whilst they ever ardently revered the Aramaic version,

even after the instifution of publicly reciting it had ceased.'

To this day pious Jews privately prepare themselves every

Friday for the lessons of the coming Sabbath by reading

the weekly portion twice in the sacred text and once in

the Targum (duiD nn{<1 Nipo D'J^").

Former Use of the Targum in Public.—The following

rules had to be observed in the reading of the Scriptures

at the synagogal service :

—

I. As regards the Law (Pentateuch). (1) The private person
called to the Law (which chiefly contains halakhic ' matter) read

one verse of it, which the official methurgeman or tui-geman (trans-

lator) immediately paraphrased
; (2) whilst the reader of the Law

was not allowed to take his eye off the written scroll, the methurge-
man was forbidden, not merely to read out of a written Targum,
but^eveu to look into the sacred text ; * (3) each of these had to

wait till the other had quite finished the reading and translation

respectively
; (4) one was not allowed to raise his voice in a louder

key than the other; (5) a certain number of passages, although
allowed to be read, were not allowed to be translated; these were—

• Hence 'UDCN Dinn (German translation), &c.
* When the word is used in either of these two senses the language

wis. which the translation is- made, or in which an interpretation is

piveh, must be specified, or otherwise indicated,. «.<7., OV DUIH
(Greek translation), O'V^Cn Dmn (Septuagint), 07^1? Djnn (Aquila

translated), except when it is Aramaic, in which case the language

'may be named (as in Ezra iv. 7) or not {Tosephto, Shabbath, xiii.

[liT.] 2).
• ' Compare Mishnah, Tadayim, iv. 5. * See last note.

.
' Siphere (see vol. xvi.

. p. 507) on Deuteronomy (Pericope

Shophctim), Pisho 161.
® "Let not the Aramaic be lightly esteemed by thee," says the

Jerusalem Talmud, "seeing that the Holy One (blessed be He !) has

given honour to it in the Pentateuch (Gen. xxxi. 47), in the Prophets

(Jer. X. 11), and in the Hagiographa (Dan. ii. 4)," {Sotah, viL 2).

Instead of "Arammi" (Aramaic) the Midrash Rabhah on Genesis

reads " Parsi " (Persian) ; the reading here is " Sursi *' (Syriac).

'
' See Mishnah, vol. xvi. p. 503.

^ ' This was done to prevent its being thought that the Targum
{the exponent of the oral Law) was to be found In writing in the

Seutateuch (the exponent of the written Law),

(a) such as might reflect unfavourably on a father of a tribe, or on'

an eminent teacher (T. B., Megill., 25b, Tosaph., catchword TWVO)

;

{b) such as might encourage the ignorant to think that there was
some truth in idolatry

;
(c) such as might offend decency {Mishnah,

Megillah, iv. 10; Tosephto, ibid, 35, 37; T. Yer,, ibid., iv.

10; and T. B., ibid., leaf 25i); (d) such as were fixed by the Lord
Himself to be read in Hebrew only (as the sacerdotal benediction,

Num. vi. 24-26) ;
' (6) the translator was neither allowed to give

a literal translation nor to add anything that had no foundation
in the Divine word ; he had to give the spirit of the letter.'"

II. As regards the Prophets. (1) The person called to read the
Prophets (which chiefly contain agadic matter") might read three
verses, of which the translator, who might be the reader himself,"
sought to render the meaning to the best of his ability ; (2) the
translator was allowed both to read out of a Targum volume and
to look also into the book containing the prophetic text

; (3) if

reader and translator were two different persons they observed th*
third rule given above for the case of reading the Law

; (4) herp
also certain passages were not allowed to be translated :—(a) such
as reflected on great men of the Israelite nation; (b) such as offend

decency
; (5) any one. sufliciently intelligent might read, and of

course paraphrase, the portion from the Prophets.

III. As regards the Hagiographa. The widest range of liberty

must have been granted both to reciters and translators, as very

scanty mention of any particular provision concerning it is to be
found in the Talmuds. The Psalms and the book of Esther are

classed together in so far as they may be read and paraphrased even
by ten persons (T. B., Meg., 216). For Job and Lamentations,
see below.

Duration of this Practice.—The practice of publicly

reciting the Targum continued somewhat later than the

last of the geonim. Within the last 400 years of that

period, however, the power of this ancient institution

began to fluctuate, gradually declined, and finally almost

—but not entirely ^^— died out. The causes of this were

twofold. One was, that after the Mohammedan conquests

Arabic supplanted Aramaic as Jthe vernacular, and the

Targums thus became unintelligible to the mass (see

Seder Rab "^Amram, i., Warsaw, 1863, leaf 29a), even as

was already the case in the Western world. A second

and more important cause, however, was tne spread of

Karaism, whose criticism of the Rabbinic contents of the

Targums provoked the Eabbanites to pay more attention

to' the etymology and grammar of the Hebrew text of the

' The Babylonian Talmud {Megillah, 25A) says that the priestly

benediction was not to be recited in Aramaic on i^ccount of the phrase

"the Lord shall lift up His countenance upon thee," which would
appear as if the Lord had been a respecter of persona. In Talmudic
times they had apparently, in Babylonia, lost the real reason of the

Mishnic prohibition, which is that this benediction is doubly, yea,

trebly Divine, being franied in its every word by God Himself, and
cau thus only be recited in those verj' words (HD, thus; Num. vi.

23). See Mishnah, Sotah, vii. 2 ; T. Yernshalrai, ibid., and Megillah,

iv. 11, and, finally, Bemidbar Rabbah, cap. xi. in medio.
'" See Tosephto,- Megillah, iv. in Jim,
" See Midrash, vol. xvi. p. 285.
'' Thus Jesus (Lukq iv. 16-27) no doubt read the Haphtarah (pro-

phetic portion) himself, and paraphrased it himself. From this custom

of reading and paraphrasing by one and the same person the sermon
(nCIT) sprang. The passage in question (Isa. Ixi. 1, &c.) was read

on the Sabbath before the New Year (day of memorial).
'' Long after the institution of publicly reciting the Targum on the

Law had generally declined, it was yet retained in Germany find Itfcly

on certain days of tlie three high festivals, viz., (a) the seventh day of

Passover, (6) the first day of Pentecost, and (c) the last day attached

to the festival of Tabernacles (i.e., iTlin finOK'). The passages so

recited were—(a) parts of the lesson for the day—the song of Moses

and the children of Israel, with the introduction
; (6) the Decalogue

in"*Cxodus
;

(c) the last portion of Deuteronomy. In the first case the

paraphrase was from the three Targums mixed, in the second from

the Targum Yonathan with deviations, in the last from the Targuig^

Oiflcelos. (These pieces are interspersed with sundry bits of poetry;

see'Camb. MS. Add. 374, leaves 169a-171*, 199a-203a, 423i-4276.)

Towards the end of the 1 4th century, as regards Passover and Pentecost,

the custom fell into desuetude, but down to our own days some of

the congregations of Italy continue the- usage of reciting the Targum
Onkelos in connexion with the Barratioa of the death of Moses. This

custom, however, is now rapidly dying out. As regards the recitation

of the Targum on the. Prophets, a small remnant of the congregations

following the rite of Rome {i.e., the so-called Italianx) continue it

to this day on the festival of Passover. For the use of the TaigunJ

On Peptecost, see Resfonia, by R. Meir of Rothenburg (RoflBj g.ti.

footnote 3), No. 69. '
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Bible. Thiu the Targums, bott in their periods of vigour

find decay, exercised, directly and indirectly, a salutary

influence. In each case the knowledge of Hebrew was

promoted ; and it advanced so much, that by 1000 a.d.

the Jews of Irak, like those of the rest of the world then,

and as in our own days, certainly knew the pure Hebrew

better than the Aramaic idiom. The same was the case in

other Arabic-speaking parts, as Spain, Africa, <tc.,—Yemen
then and still forming a solitary exception.'

Authorship and Age of the Various Targums.—^The

TaJgums on the vaiious books of the Bible are not merely

by various authors, but also of various ages. They have

only one thing in common,—all of them rest on oral tradi-

tions, which are hundreds of years older than the earliest

form of the written Targums now in our hands We
enumerate them according to Biblical order, although that

is not necessarily the chronological order in which they

were either composed or committed to writing.

L Tlie Pentateuch.—{a) There is a complete Targam knowu as

0nkel03 (Dl^pJIK, D^pJIS, Dl^pjS, Dlij^^lK). The person and
even the name of Onkelo3 have been for the last three hundred
years a cnix erilicoruiji.

According to the Babylonian Talmud, Megil., 3rt, " Onkelos (son

of Calonictre, Gilt., 66b, or of Calonymus, 'Ab. Zar., 11a), the pro-

selyte, composed the Targum on the Pentateuch (IIOX) out of the

mouth of R. Elfezer and R. Yehoshua'," who taught in the 1st and

2d centuries. In the Jerusalem Talmud, Meg., L 9, tlie same thing

is related on the same authorities, and almost in the same worde,

of the proselyte Ac^uila (Akylas) of Pontus, whose Greek version

of the Bible was much «sed by Greek-speaking Jews down to the

time of Justinian {Nov., cxlvi. cap. 1).' There are other pa^-allels

between what Tosephlo and the Babylonian Talmud tell of Onkelos

and what the Jerusalem Talmud and the Jlidrash tell of Aqiiila.

Both throw their idolatrous inheritance into the Dead $ea (Tos.,

Dtmai,yi. 12; 'i.Y.,Dcmai, vi. 10), and both have connexions with

Koman emperors, Onkelos being sister's son of Titus (GiUin, 6W),
and Aquila of Hadrian (Midr. Tank., ilishpalim ; see, also, for

Onkelos, 'Ab. Z., llo, and for Aquila's connexion with Hadrian, T.

y.t'Mag., ii. 1; Slum. Jlab., xxx.; Epiphauius, De ifens. et Pond.,

xiv. sq.}. From these facts some (see N. Adler, NethUudi lagger,

in the Vilna Pent, 1874, Introd.) still argue that Onkelos is but

another name for Aquila, and that the Greek translator also wrote

our Targum. This view was long ago refuted by R. 'Azaryah de'

Rosst,^ and is quite untenable. It is incredible that Aquila or any
other Greek could have had the mastery of Aramaic and of tradi-

tional lore as well as of Hebrew which the Targum displays ; and
the phrase of T.Y .,'Megil., i. 9, "an untutored person picked out for

them Aramaic from the Greek," is quite inapplicable to Onkelos,

and ought to be taken as referring to the Peshito Syriac, which is

admittedly dependent on the L.XX. In & Jewish writing "for
them"—set absolutely—means "for the Christians." The view
now accepted by most critics is that the word Onkelos is a

Babylonian corruption of Akylas, but that the name "Targum
Onkelos " originally meant no more than "Targum in the style of

Aquila," i.e., bearing to the freer Palestinian Targums a similar

relation to that of Aquila's version to the Septuagint.'* On this

view there never was a real person called Onkelos. . But how Akylas

(D^P'py ; in Ber. Sab., i. middle, DI^'pN or pVpN,.J.c., y^pS)
could bo corrupted into Onkelos has not been satisfactorily ex-

plained ; and, besides the traditions about Onkelos which resemble

what is known about Aquila, there are others, and these older than

' In Temen the Targum is publicly recited to this day, and, strange

to say, by boys of nine years of age or so in turn. See J. Saphir,

Eben Sappir, I. (Lyck, 1866, 8vo) leaves 535, 61a. Saphir once told

the present writer that a youth, eighteen years o'. age (ut supra. Sib),

who carried his travelling-bag and served as his guide over the

monntalns, Said, i.e., Se'adyah, by name and a shoemaker by trade,

could translate to him in Aramaic froai memory any passage Saphir
recited in Hebrew.

' For the connexion of Aquila with R. Eli ezer ana R. Yehoshua', see

also Beresh. Rab.j'^^lx.•, Bemidb. Rob., viii. end; Eokel, Rah., viL 8.

' I.e., "min Haaduramim." The Adummim are supposed to be
one of the four noble families carried to Rome by Titus.

* The Jerusalem Talmud repeatedly cites Aquila's renderings and
never names Onkelos. But it does show acquaintance with renderings

fomid in Onkelos (e.g., Megil., iv. 11 ; cf. Onk. on Exod. xxxii. 35)
In the Midrash Rabbah, besides many citations from Aquila, we find

one of Onkelos by name (in Bern. R., ix. in fine ; Onk. on Deut. xxxii.

24) and various allusions (without name) to renderings found in him.
He Is also cited byname in the Palestinian Pireke de-R. Eli'ezer, xxxviii.

eitner Gemara, which have no such resemblance, and assign to lura

an earlier date, associating him with R. Gamliel the elder, the

teacher of St Paul (Toscphto, Shab., vii. [viii.] 18; ffag., iii. 2, 3;

Kel. Bab. Bath., ii. 4; Mikv., vi. 3; Talmud B.,'Ab. Zar., lla;

Mas. Semah., viiL init.). The Zohar (iii. leaf 73a of the small ed.)

ascribes his being circumcised to Hillel (R. Gamliel's grandfather)

and Shammai. These notices, it is true, do not speak of Onkelos as

a targumist ; and, indeed, the Targum bfing a representative piece

ofthe oral law was certainly not written down, private notes {nugil-

lolh setharim) excepted, before the Mishnah, TosepUo, &c., i.e., till

about the end of the 6th or the beginning of the 7th century. But

in the opinion of the'preseut writer this need not prevent us fiom

recognizing Onkelos as a corrector and compiler of oral Targum in

the Ist century! As regards the name, it may be suggested that

Onkelos is a deliberate perversion of Evangelus, a Greek proper

name which exactly translates the Jewish (aud especially Babylon-

ian-Jewish) name Mebasser. As the Christian writings are called

Aven (iniquity, idolatry), and as the pre-llishnic teacher R. Heir

calls the gospel {'.vangelion) ongillaijon (iniquity of the roll; T. B.,

Shab., leaf 116, Amst ed. of 1645), or, by inversion, gilyon-aven

(roll of iniquity), the name Evangelus, which suggested associations

\vith the gospel, might be perverted into Onkelos quasi On-keles

(iniquity of disgrace). And, while a Babylonian Jew coming to

Palestine might find it convenient to translate his Hebrewname into

Evangelus, this good Greek name was enough to suggest in after

times that he was of heathen origin and so to facilitate the con-

fusion with Aquila. The idiom of the Targum Onkelos, which is

held to be Palestinian with some Babylonian feabires, points to

Babylonia as the country of its final redactor, if to Palestine as

its source. It must be remembered that Hillel and other great

fountains of Palestinian learning were of Babylonian origin.'

{$) Certain Targumic fragments on the Pentateuch go under the

name of Targum Yerushalmi, or, rather, Palestinian Targum.
These are the remains of a much larger Jerusalem Targum, once

current in Palestine. But, the Palestinian rabbis not having

approved of it, perhaps because it accorded in various of its

iuterpretations and phrases with interpretations and phrases to

• Bibtiography of the Targum Dl7p31S.—(A) There are very fine

MSS. of this Targura at Parma, Oxford," Cambridge (Dd. 11, 26,

Add, 446, 1053), the BritishMuseum, Kissiiigen (Rabbiu Bamberger),

&c. (B) A MasBoreth on our Targum by an anonymous author,

who must have lived in or before the- 12th centiu-y, has been pub-

lished—(1) by Luzzatto •(Omr Nchmad, iv.); (2) by Adler (Vilua

edition of the Pentateuch of 1874) ; and (3) by Berliner (with a

German translation, &c., Leipsic, 1877, 8vo). (C) Leading editions:

—(1) Bologna, 1482, editio princeps, without vowel-points
; (2) the

Complutensian polyglott; (3) the Bomberg Rabbinic Bible of 1517;

(4) Sabbioneta, 1557, 16mo (reprinted, not without mistakes, at

Berlin, 1884, imp. 8vo) ; and (5) Vilna edition of the Pentateuch of

.1874, the Targum being pointed according to a Bodleian MS. (Canon.

Orient. 91). (D) Translations:— (a) into Latin— (1) by AlphonsuB

Zamorensis {Polygl., 1517, &c.); (2) by P. Fagius (Strasburg, 1546,

folio); (6) into English by Etheridge {Targums, London, 1862-65,

8vo). (E) Commentaries, all in Hebrew:—(I) 'Pathshegen, by .•an

anonymous Provencal rabbi of the 12th ceutury (see Ma^zob), in

the Vilna Pentateuch of 1874; (2) by R. Mordekhai b. Naphtali

(Amsterdam, 1671-77, fol.) ; (3) Lehem Veiimlah (double commentary)

by R. Bensiyyon Berkowitz (Vilna, 1846-56); (4) by X>i Nathan

M. Adler (Vilna Pentateuch of 1874, ut supra). (F) Other litera-

ture (also for the other Targums):—(a) in Hebrew

—

Mcor 'Enayim,

by R. 'Azaryah m. Haaduramim (cheapest and best edition, Vilna,

1863; Mine Targumo, by R. Y. Berlin or Pick (Breslau, 1851, 4to);

Oheb Ger, by S. D. Luzzatto (Vienna, 1830) ; 'Oteh Or, by the before-

named B. Berkowitz (Vilna, 1843) ; Iggereth Bikkorclh, by R. Z. H.

Hayyuth (Chajes), ed. Eriill, Presburg (1853, 8vo) ; Rapoport, 'Erekh

ilillin, (Prague, 1852, 4to) ; Lowy, Bikkoreih Uattalmud, i. (Vienna,

1863, 8vo); (J) in Latin—Morinus, Exercitationes, ii. viii. 6 (Paris,

1660); Winer, De OnWoso (Leipsic, 1820, 4to); R. Anger, DeOnkelo
(Leipsic, J845-46) ; (c) iu German—Zunz, Gottesd.- VortrOge (Berlin,

1832) ; Geiger, jUrschri'l (Breslaj, 1857) ; Hamburger, Real-Ency-

klopOdie; Targum Onkelos, by Dr A. Berliner (Berlin, 1884, ini]>.

8vo). On this work, see Noldeke, in Zarncke's CentralU., 1884,

No. 39, and Lagarde in GM. Gel. Anzeig., November 1886 (No. 22)

;

{d) in English : E. Deutsch, in his Literary Remains—to be used

with caution. (G) Lexicons to this and other Targums :— (1) as for

the Talmuds and Midrashim, so also for the Targum, R. Nathan

b. Yehiel's -Arukh (see Talmud, p. 37, note 7) stands first; (2) next

to it is Eiias Levita's Methurgcman (Isny, 1541, fol.); (3) Buxtorfs

Lexicon Chatdaicum, Talmudicum, et Rabbinicum (cheap and new,

though by no means best, edition, Leipsic, 1869-:75) ; (4) Levy's

Chald. Worlerb. (1866-68) ; (5) Jastrow's Dictionary, i. (New York,

1886). (H) Grammars:—(1) Juda Jeitteles's Mebo Hallashon (Prague,

1813, 4to); (2) Blticher's Marpe Leshon Arammi (Vienna, 1838);

(3) Furst's Lehrgeb. d. Aram. Idiome (Leipsic, 1855); (4) Lerner'i

Dikduk LasHon Arammith (Warsaw, 1876) ; all in 8vo.
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KTcater poiUon of its original matter, and " ""W '" ""i- ^ands

what it s. It certainly never was part of the T 0«ixZos nor was

the T. Onkelos part of it. though the two are closely related. As

regards its" age, several of the pieces formerly found in it (now m
r. r«i!«</m») were in thr 2d and 3d centuries distinctly quoted^

with disapprobation. But like Onkelos it cannot have been written

down befoJe the Mishia/,. and other parts ot the oral Law^

(y) The Targuvt Yonathan, or T. 0} Jonathan, on the Pentateuch

U aho Palestinian. This Targum was no doubt undertaken, as Dr

15achcr has shown (Z.U. M. O., xxviii. p. 69), to combine the finest

parts of what earlv T. Oidclos and 7'. Yerushalmi contained. Ihis

attempt could not have been made without both these Targums

lyin" in writing i..=fore tho compiler of the third Tarmini. I he

T.ovum YumtlUnn on the I'entateuch is a product, at the earliest,

of the 7tli century, to which conchisiou internal evidence also

noints < The author is, of course, not t4.e Yonathan b. Uzzicl

principal of the eighty disciples of Hillel (T. \i.,Snkkah, 28o),

who, according to T. Bab., ilegM., 3a, conn.osed a Targum on the

Prophets from the traditions of Haggai, Zechanih, and Slalachi.

II Targum Yonathan on the I'rophds.-lt has been known from

early quotations, as from Rashi [g.v. ) and others, but notably from

KIMHI (q.v.), that, in addition to the complete e.xtant fargum on

tte Propliets, there existed other Targums or fragments ot them.

These arc now known from the marginal additions to the Keuch-

linian Codex of the Targum on the Prophtrts jmblished by Lagarde

fLcinsic 1875), and have been discussed by Bacher (xU sup.). As

regards the complete Targum on the Prophets, no mistake can be

greater than to believe that Rab Yoseph, a teacher of the 3d

tnd 4th centuries, and head of the academy of Pumbaditha (see

Rabeah), was the author of this Targum in who e or in part. 1 his

mistake has its origin in the repeated phrase of the Babylonian Tal-

mud tlDV 31 DJinDn; (" as Kab Yoseph targumizes ) ;
out then a

similar phrase exists with regard to Rab Sliesheth,nt>'C' 3-1 pj-iriDlD

(" as Rab Shesheth » targumizes "). And in like manner the expres-

sion P'DJ-inOlD ("as we targumize ") is of frequent occurrence In

this last instance the words mean "as we are in the habit ot

translating certain passages in Holy Writ according to a Tarpim

we have received." As applied to Kab Yceph and Rab Shesheth

the phrase may certainly mean more and yet not imply that these

teac&ers were in any way authors of the Targum on the Law, the

Prophets, or Hagiographa. Kab Yoseph and Rab Shesheth were

both blind, and as such were not allowed to quote tn extcnso the

written word of the Law, which it was forbid.len to recite orally.

They therefore committed to memory the oral Targum and so were

of course, appealed to as Targumic authorities, &c.' That Kab

Yoseph was not the author of the Targum on the Prophets will be

clearly seen from the following Talmudic passage (B., Mcgillah, ia;

MocdKatan. 1%b) -.-"Were it not for tlie Targum of that verse

rZechaf. xii. 11] I should not know the meaning of the prophet.

This verse is from the last but one of all the Prophets ;» and we

see that Rab Ynsepli must have had the Targum on the Prophets

before him. In the opinion of the present writer this Targum was

composed by Yonathan ; and, not bein^ on books of the Law, there

was no reason why it should not have been there and then written

' See T. Yer. , Berahhoth, v. 3, and compare with it Luko vi. 36.

Comp.ire BerUner, ut supra, pp. 85, 86.

'' Compare last note.
. t, , 1 1 / a \

8 Bibliography 0/ the Targum Yerunhalmi on the Pentateuch.—f.A)

There is a MS. ot this Targum preserved in the Vatican library (ccccxl.).

! B) The first edition of thisTargum is in the so-called Christian Rabbmie

Bible of 1517. It is to be found also in most polyglott and Rabbmic

B.bles, including the Polish editions (Warsaw, &c. ). (C) Translations :

-(a) Latin-(l) by Taylerus (London, 1649, 4to) ; (2) by Chevalier

(in the Pobjglott, London, 1653-57). (6) In EngUsh by Etheridge ( Tar-

gwns, London, 1862-65, 8vo). (D) There arc t«^ commentanes on

Ibis Targum in Hebrew :-(!) ^y R- David b. Yaakob (Prague, 1609,

4to)- (2) by R. Mordekhai b. Naphtali (Amsterdam, 16/1-77, lol.).

4 See our Tar<'um on Gen. xxi. 21, where Mohammed s first wife

(Khadidja) and their youngest daughter (Fatima) are mentioned by

'""'"^iUiograiihy.—W There certainly exists, somewhere in Italy, a

MS of this Targum, although the owner is at present unknown. (B)

This Tarsum appeared for the first time in the Pentateuch edition of

Veni-e (1590-91, 8vo). (C) Translations :-(a) Latin by Chevalier

[London, 1653-57); (6) in EugUsh by Etheridge {op-'il-)- ('^) Com-

mentaries—(1) by R. David b. Yaakob (Pr.igue, 1609, 4to); (2) by

R Mordekhai b. Naphtali (Amst., 1671-77, fob); (3) by an anony-

mous author in the Warsaw edition.

6 In the editions before us (T. B., SotaJi, 486) Yoseph stands on the

maroin instead of Shesheth ; but in the edition before R. 'Azaryah in.

Haadummim the reading was absolutely Sliesheth ; see Meor Enaym,

'^J ^eBTosaphoth on B. Kam., leaf 3a, catchword D3inD13.
3 jjijj jg by no means an isolated phrace ; in T. B., Syv\edrin,, 94J,

a eiinUar one occura, referring to Isa. viii. 6.

down.' Althongh«tho traditions it embodies came originally from

Babylonia and returned to Babjilonia, its language has yet a mcr«

marked colouring of the Palestinian idiom than that of Onkelos,

because it was not studied so mucli and therefore not so much

modified and interpolated. Some of the Agadoth occurring in

this Targum are ascribed in the Talmud and Jlidrash to later

men but this is no conclusive argument against an early date. It

can be shown that many laws and sayings supposed to be of the

2d, 3d, and 4tli centuries of the Christian era are actually ot pre-

Christian times, and, indeed, certain explanations, figures of

speech, &c., had been, so to say, floating in the air for centuries.

Certain passages in the Septuagint contain Agadoth which re-

appear, seemingly for the first time, in the Talmudic literature.

The Prophets themselves knew Agadoth which only reappear in

what are believed to be late Midrashiin (comp., e.g., Isaiah xxix.

o'l with T B., Sijnh., 196 ; Isa. xxx. 26 with Targum on Judges

V. 31, Ber. Rab., xii.; Ezek. xxii. 24, &c., with Ber. Puib., xxxiii.j.i*

HI. Targum on t?u: Hagiographa.—Ho SiUtUor^ name is attached

to this Targum in whole or in part. The Psalms must have had

one " or tv?o '- Targums ; the book of Proverbs at least two ; " the

book of Job at least three." There must have been two Targums on

Canticles,!' Ruth,'" Lcclesiastes," and Esther," and probably thceo

on Lamentations," the earliest of which was, no doubt, simultane-

ously coinin" into existence with the earliest on the book of Job.

For Ezra-NeTiemiah no Targum exists. Daniel only in part wanted

a Targum, and it is supposed to have had one ;'" and the books

(or rather'the book) of Chronicles have a by no means late one,-''

although it is not by Rab Yoseph, of the 4th century."

" ijee, however, vol. xxi. p. 648.

" Bibliography.— i^Pi.) There are MSS. of the Targum on the Prophets

in the Bodleian (0pp. Add., 4to, 75 and 76, Uii 4 and Kennicott

51 (B) The earliest edition is in the Rabbinic Bible of 1517. (O)

Translations :— (a) in Latin—(1) by Alphonsus Zainorensis (revised by

Arias Mout.iuii3 and afterwards by Clericns) ; (2) Jeremiah, by

Ghislerus, 1623; (3) Minor Prophets, by Mercenis, 1559, Trenicllius,

1567 and Fi^uciro, 1615; (4) Hosea, Joel, and Amos, by Quinquar-

boreus 1556° (5) Obadiah, by Bcdwell, 1601, and Leusden, 1656;

(6) in English— Isaiah, by Pauli (London, 1871, 8vo). (D) Besides

the general literature mentioned under " Onkelos" (imfine), we must

mention Frankel, Zum Targum tier Propheten (Breslau, 1872, 4to),

which must be used with caution.
. , , ,

>' See T. B., Megillah, 21a, and also Rashi on T. B., Taanith, leaf

18a Zuiiz is'^ieatly mistaken when he says (Oott. Vortr., p. 64) that

the Targums on- Psalms, Job, and Proverbs have one and the same

linguistic character. The Targum ou Proverbs is almost pure Synac.

i="See the Targum itself on Psalm Ixxvi. 11.
, ^ , ,3 ,^

" There, no doubt, existed another Targum on this book, older than

that now in our hands; see Ber. Bab., xciii.
^ ,„ . ,

" See the extant Targum on Job xxiv. 19, and comp. note 19 mfra.

» See R. Nathau b. Yehiel's -Arukh, s.v. t««D73. A " Yerushalmi

Targiim " presupposes at least one other.
^

" The Targum on the Five Megilloth has all one character, anc. is

therefore wholly Yerushalmi.
" The Tar"um itself repeatedly quotes another Targum.

" See Rashi on T. B., Megillah, leaf 13J, catchword HDJ. We
have stUl two Targums ou Esther. It ought to be mentioned here

that in the post-Tuliuudic Massekheth Sophenm, xiii. 6, an Aramaic

translation of Esther iii. 1 is given with the introductory words :

D3in CIDV 3T ("Rab Yoseph targumizeJ"). This somewhat lengthy

translation is found (the quotation from the Targum on Proverbs

excepted) almost verbatim in the Targum Sheni in loc.

>» The book of Lamentations, and consequently a Targum thereon,

was no doubt used along with the book of Job and the Targum

thereon by mourners. See Schiller-Szinessy, Catalogue, 1. p. 27.

so See Jlunk, " Notice sur Saadia " (Cahen, La Bible : Isaie, P.ans,

1838) p 159. His ingenious remarks are scarcely borne out by fact.

:> From a late name occurring in a book no conclusions must ba

drawn as isolated words may be a mere interpolation. The internal

character of a work must decide the age in which it was composed.

=2 Bibliography.- (k) There are MSS. of the Targuin--(1) on the

Psalms, in pSma (De-Rossi, 31. 32, 732) and Paris (10) ; (2) on

Proverbs, in Parma (31, 32) and Paris (as before) ; (3) on Job, in

Parma (31, 32) and Paris (as before) ; (4) on the Five Megiboth,

in the Court Library of Vienna (xxix.), Parma (31, 32), the Bcd-

leian(Uri 1, 41), Cambridge (Add., 436); and (5) on Chronicles in

the Vatican (Urb. i.), t'.e Erfurt ministerial library Cambndgo (5

5 9), and the Bodleian (Uri 35, 36). (B) The earliest editions of the

Targum on the Hagiog-apha (except on Daniel, Ezra-Nehem.ah and

Chronicles) are the Rabbinic Bibles, and on Chronicles those of 1 680-83

by Beck and 1714 by Wilkins. (C) Translations -.-(a) >" Hebrew-

the Ta.g,an Sheni-{\) Leshon Zahab (Const., "32) and (2)Pa(A-

shegen hakkcthab (Amst, 1770, repr. at Czernowitz, 1838) -ah 8vo,

(6) in Latin-(l) on the Psalms, by Aug. Justimanus, and again by

Arias Montanus ; (2) on Proverbs, by Alphonsus Zamorensis
; (3) on

Job, by the same; (4) on Canticles, by the same, and agan by

Bchreckenfuchs (Ba^el, 1558, 8vo); (0, on HutJ. by Arlaa Montanus.
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Stale of Text.—The Targum text is, taken as a whole, in a very

corrujit state The causes of this conuption are many, but chiefly

the following :—(1) mistakes ordinarily made by scribes through

carelessness, or ignorance, or both
; (2) the Targums had passed

from century to century and from country to country without

liaving been written down ; (3) when written down they were prob-

ably not provided with vowel-points at once ; (4) when provided

with vowel-points most of them were first provided with Babylonian

(or Assyrian), which afterwards were changed into Palestinian ones
;

this change was a fertile source of fresh mistakes
; (5) the loss of

the general knowledge of the Targumic idiom contingent on the

decline and final fall of the institution of publicly reciting the

Targum was au additional source from which mistakes arose
; (6)

conjectural emendations contributed their quota to the corruption

of the text ; (7) Buxtorf's emendations founded on the diction of

the Biblical Targum (as suggested in the Melhurijeman) are a gross

mistake, inasmuch as they lack the criticism of history; (8)

printers' mistakes, increaoing in every new edition, have all but

ruined the text. The remedies for this corruption are :—(1) good
Targum MSS. in private hands and public libraries, notably in

Italy, Germany, and England
; (2) Targum MSS , according to the

Hubyloni'^o-Assyrian system of punctuation, chiefly preserved in

South Arabia, Russia, and England ; (3) some early and com-
paratively good printed editions ; (-t) the Massordh of the Targum.

Value of the Targums.—The idea so long entertuined, even by
the learned, that these old versions were valuable chiefly as guides
to the origin.ll readings of the sacred text must be given up. AU
of them contain more or less, whether visible at fii'st sight or not,

certain paraphrastic elements, which give no absolute security for

the exact reading of the pristine Hebrew text But besides their

importance as linguistic monuments they have the highest value
as historical records—(I) of the exegesis which obtained at the
time of their composition, and (2) of the then current manners,
thoughts, and aspirations both of the Jews and of the surrounding
nations." (3. M. S.-S.)

TARIFA, a seaport of Spain, m the province of Cadiz,

at the extreme south point of the Peninsula, 59 miles south-

east from Cadiz and (by land) 21 miles west-south-west

from Gibraltar. The town is nearly quadrangular, with
narrow crooked streets, and is still surrounded by its old

Moorish walls. On its east side, just within these, stands

the alcazar. The rocky island in front of the town, con-

nected with the mainland by a causeway, is strongly forti-

fied, and in some sense commands the Strait of Gibraltar

It has a lighthouse, 135 feet high, which has a range of

30 miles. The population within the municipal limits was
12,234 in 1877. Anchovy and tunny fishing is carried

on, and there is some coasting trade. The manufactures
(leather and earthenware) are unimportant. The oranges
of Tarifa are famed for their sweetness.

Tarifa is the Julia Joza of Strabo, between Gades and Belon,
which, according to that writer, was colonized by Romans and the
removed inhabitants of Zelis in Jlauretania Tingitana The
Julia Transduda or Trjiducia of coins and of Ptolemy appears to

be the same place. Its present name (Arabic Jazirat Tarif) is

derived from Tarif, the forerunner of Tarik (see vol. xvi. p. 573).
After a long siege it was taken from the Jloors in 1292 by Sancho
IV. of Castile, who entrusted it to the keeping of Alouzo Perez

Quinquarhoreus (Paris, 1556, 4to),Mercerus (Paris, 1564-65 ; revised

1657); (6) on Lamentations, by Alph. Zani., by Quinquarhoreus
(Paris, 1549, 4to), by Ghislerus (Leyd., 1623, fob), and again by
Taylerus (Lond. 1651, 4to) ; on Ecclesiastes, by Ar. Mont., by
Schreckenfuchs (Basel, 1555, 8vo), and again by Costus (LeyJeu,
1554, 4to); (7) on Esther, by Ar. Mont. (1572, folio); (8) Chronicles
by Beck from the Erfurt MS. (imperfect, Augsb., 1680-83), and by
Wilkins from the Cambridge MS. (Amst. 1715); (c) in German^
(1) on the Five Megilloth, by R. Ya'akob b. Sliemuel (Breisgau, 1584,
4to); (2) on the Targum Sheni, by David Ottensosser (Sulzbach,

1820, 8vo). (D) Commentaries:—(a) in Hebrew—(1) on the Targum
of the Five Megilloth, by R. Elyakim Ruthenburg (Prague, 1618)

;

(2) on Esther alone, by R. Shem-el Makshan (Prague, 1601, 4to);

(3) on the same Targum, by R. D? /id b. Tehudah Melamhied (Cracow,
1644, 4to) ; on the Targum Sheni, by B,. David b. Ya'akob (Prague,
1609, 4to) ;

(h) in Snanish—on Canticles, by R. Mosheh Laniado
(Venice, 1619, 4to).

' R. YehuJah Ibn Koreish fully understood the value of the
Targums. See his interesting epistle, addressed to the Jewish com-
munity of Fez, published at Paris (1857, Svo), under the name o.'

Epistula de Studii Targum Utihtate. A translation of the intro

ductory part (by Wetz.stein) is given in the L. B. 0., iii. col. 22
(reprinted by Dr Berliner, T. 0., p. 168 sq.) Ibn Koreish belonged
to the 9th century, and not, as Berliner says, to the 10th or 11th

;

por was he a Karaite as Graetz (v. p. 293) half believes.

de Guzman ; the heroic defence by the latter, commemorated in
the Jlomanccro, earned for him the name of Guzman "el Bueno."'
It was in the defence of Tarifa that Alfonso XI. gained the battle
of Salado, a short distance to the westward, in 1340. The placa
was successfully defended against the French by Gough in 1812.

TARN, a departmerit of southern France, formed in

1790 of the three dioceses of Albi, Castres, and Lavaur,
all belonging to the province of Languedoc, lies betweeo
42' 23' and 44' 12' N. lat. and 1° 32' and 2° 56' K
long. It is bounded N. and E. by Aveyron, S.E. by
Herault, S. by Aude, S.W. and W. by Haute-Garonne,
N.W. by Tarn-et-Garonne. The slope of the department
is from east to west, and its general character is moun-
tainous or hilly ; its three principal ranges, the Mountains
of Lacaune (peak of Montalet, 4154 feet), the Sidobre, and
the Montague Noire, belonging to the Cevennes, lie on the
south-east. The stony and wind-blown slopes of the first-

named are used for pasturage. The highest point of the
range and of the department is the Pic de Montalet (4154
feet) ;

several other summits are not much short of this.

The granite-strewn plateaus of the Sidobre, from 1600 to
2000 feet high, separate the valley of the Agoftt from
that of the Thore. The Montagne Noire derives its name
from the forests on its northern slope, and some of its

peaks are from 3000 to 3500 feet high. The limestone
and sandstone foot-hills are clothed with vines and fniit

trees, and are broken by deep alluvial valleys of extra-

ordinary fertility. With the exception of a small portion
of the Montagne Noire, which drains into the Aude, the
whole department belongs to the basin of the Garonne,
—indeed, if the rivulet Giron be excepted, to that of the
Tarn, which flows in a westerly direction past Albi, Gaillac,

Lisle, and Kabastens, receiving on the left the Agoflt at
St Sulpice. Northern Tarn is drained by the Aveyroa
and its tributary the Viaur. The eastern portion of the

department has the climate of Auvergne, the severest in

France, but that of the plain is Girondin. At Albi the

mean temperature is 55°, and the rainfall 29'5 inches.

The population of the department in 1886 was 358,757.
Of the total area of 2217 square miles, or 1,418,969 acres, there

are 887,709 acres of arable land, 118,071 of meadows, 118,934 of
vineyards, 186,594 under wood, and 52,408 of moorland. By last

returns there were 11,360 horses, 3280 mules, 5430 asses, 20,550
bulls and oxen, 53,900 cows and heifers, 13,240 calves, 455,500
sheep (wool-clip in 1878 1209 tons), 87,700 pigs, 5350 goats, and
17,190 bee-hives. In 1878 37 tons 14 cwt. of silk cocoons were pro-
duced. Oxen and sheep are fattened; ewes* milk cheese like that
of Roquefort is made ; and geese and turkeys are reared. Tha
crops in 1881 were—wheat, 3,429,112 bushels; meslin, 53,113;
rye, 1,371,040 ; barley, 37,730 ; buckwheat, 8448 ; maizeand millet,

1,566,873; oats, 538,422; potatoes, 2,554,860; dry vegetables,

374,715; chestnuts, 268,125; beetroot, 196,625; 782 tons of hemp;
476 of flax; 9,676,476 gallons of wine (only half the quantity of

the previous year, owing to the phyllo.'cera). Both common and
good table wines are produced.

The mineral products include marble, porphyry, granite, lima,

manganese, sulphate of baryta, alum, iron lignite, and tourmaline.

In 1881 335,430 tons of coal were taken from seven pits, and other

mines are about to be opened. There are iron, alkaline, thermal,
and carbonate of lime springs. Tho chief centre for the manu-
facture of woollen stuffs (in 1875 287 mills, 6457 workmen, and
98,615 spindles) and for wool-spinning and weaving (4893 machine
and hand looms) is at Mazamet (q.v.), but all sorts of woollen and
cotton stufls are produced in other localities. Other industrial

products are woollen hosiery, cotton, silk, and linen thread,

morocco, hats, earthenware, glass, soap ; and there are tanneries,

distilleries, flour-mills, breweries, dye-works, sawmills, i)rinting-

works, and numerous limekilns. In 1881 929 tons of steel and
1947 tons of iron of various kinds were produced. The Tarn is

navigable for 43 miles; there are 208 miles of national roads, 4274
of other roads, and 120 of railway. The departnicnt forms the

diocese of Albi, and belongs to the 16th corps d'arini'e (Mont)icllier),

and the court of appeal is at Toulouse. The chef-lieu is Albi.

There are 4 arrondissements (Albi, Castres, Gaillac, Lavaur), 35
cantons, and 318 communes.

TARN-ET-GARONNE, a department of south-western

Franco, was formed in 1808 of districts formerly belonging

to Guienne and Gascojiy (Quercy, Lomagne, ArmagiiaCi,
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KouergU6,''Agenai8), with the addition of a small piece of

Languedoc. From 1790 to 1808 it wa3 divided between

the departments of Lot, Haute-Garonne, Tarn, Aveyron,

Qers, and Lot-et-Garonne. Lying between 43° 47' and
44° 25' N. lat. and 0° 55' and 1° 58' E. long., it is bounded

on the N. by Lot, on the E. by Aveyron, on the S. by

Tarn and Haute-Garonne, and on the W. by Gers and

Lot-et-Garonne. The Garonne and its tributary the Tarn

unite a few miles below Moissac, and separate the elevated

lands to the north, which belong to the Cevennes and

the central plateau, from those to the south, which are a

continuation of the plateau of Lannemezan. The principal

tributary of the Tarn on the right is the Aveyron, the

affluents of which run through remarkably parallel valleys

from north-east to softth-west. The general slope of the

department is from east to west; the highest point (1634

feet) is on the border of Aveyron, the lowest (164 feet)

where the Garonne leaves it. The winter temperature

is 37° F., that of spring and autumn 54° F., and that

of summer 72° F. Rain falls seldom, but heavily, espe-

cially in spring, the annual rainfall being 28'9 inches.

Of a total area of about 1436 square miles, or 919,265 acres,

arable land occupies 552,708 acres, meadows and grass 45,073,

vineyards 102,849, woods 115,429, moorland and pasturage 41,819.

The returns in 1883 showed 2,167,000 bushels of wheat, 35,062 of

meslin, 62,975 of rye, 77,000 of barley, 2,722,500 of oats, 759,000

of maize, 1,867,250 of potatoes, 35,468 tons of beetroot, 172 tons

8 cwt. of colza seed, 399 tons of hemp, 394 tons of flax, 250,783

tons of fodder, 12 tons 15 cwt. of silk cocoons, 20,048,380 gallons

of wine. The live stock in 1881 included 14,336 horses, 1680

mules, 2120 asses, 89,295 cattle of various descriptions, 116,349

sheep, 1358 goats, 32,375 pigs ; 6347 beehives gave 25 tons 13 cwt.

of honey and 8 tons 2 cwt. of wax. There are 57 quarries, employ-
ing 426 workmen, where phosphates of lime, lithographic stone,

freestone, potters' clay, gypsum, and schist for slating are worked,

as are also iron and copper. The manufacturing industry is repre-

sented by flour-mills, various kinds of silk-mills (1317 workmen),
and manufactories of linen, wool, and paper. JIuch fruit is grown,

and the principal exports are fresh fruit, wine, flour, phosphates,

lithographic stone. There are 83 miles of waterway, including 48 of

canal, 156 miles of national roads, 3515 of other roads, 127 of rail-

way lines, the centre of which is Mon tauban. Tarn-et-Garonne is one
of the least densely peopled departments of France : in 1886 there

were 214,046 inhabitants, and their number is decreasing. Except
some 10,000 Calvinists, all are Roman Catholics. The department
forms the diocese of Montauban, and belongs to the jurisdiction of

the Toulouse court of appeal and 'to the district of the 17th corps

d'armee (Toulouse). It has 3 arrondissements (Montauban, Moissac,

and Castel-Sarrasin), 24 cantons, and 194 communes.

TARNOPOL, a market-town in Galicia, Austria, on the

Sereth. It was formerly a fortress, and rendered valuable

services to Polish kings, who, in their turn, conferred upon
it important privileges. The town enjoys a brisk trade in

grain and wine, and has some sugar factories. Its yearly

horse fairs are famous throughout the country. The popu-

lation in 1885 was 27,000, about half of them Jews.

TARPAULIN is a waterproof sheeting consisting of a

stout canvas cloth impregnated and coated with tar. It is

employed for covering hatchways and other openings into

the holds of vessels, for making covers for railway and
other waggons and farm ricks, and generally for protecting

bulky goods and structures from weather and damp.
Many waterproof compositions other than tar are used for

similar purposes, the principal ingredients being solutions

of india-rubber, gutta-percha, and various resinous bodies

combined with pigments. See Watekproofing.
TARQUINII. See Etruria, vol. viii. p. 634.

TARQUINIUS PRISCUS, Lucius, fifth legendary

king of Rome, is represented as the son of a Greek refugee

who removed from Tarquinii in Etruria to Rome, by the

advice of his wife, the prophetess Tanaquil. Appointed
guardian to the sons of Ancus Marcius, he tucceeded in

supplanting them on the throne on their father's death.

It was he who first established the Circus }*Ia.ximus, built

the great cloacae, and founded the triple temple on the

Capitol,—the expense of these vast works being defrayetl

by plunder seized from the Latins and Sabipes. Many
of the ensigns both of war and of civil office are assigned

to his reign, and he was the first to celebrate a Roman
triumph, after the Etruscan fashion, in a robe of purple

and gold, and borne on a chariot drawn by four horses.

After a reign of thirty-eight years he was assassin,ated

by the contrivance of the sons of Ancus Marcius, but
Tanaquil had influence enough to secure the succession

to Servius Tullius, his son-in-law. See vol. xx. p. 733.

TARQUINIUS SUPERBUS, Lucius, son of the pre-

ceding, and son-in-law of Servius Tullius, immediately
succeeded the latter without any of the forms of election,

and proceeded at once to repeal the recent reforms in the

constitution, seeking to establish a pure despotism in their

place. Wars were waged with the Latins and Etruscans,

but the lower classes were deprived of their arms, and
employed in erecting monuments of regal magnificence,

while the sovereign recruited his armies from his own
retainers and from the forces of foreign allies. The com-
pletion of the fortress temple on the Capitoline confirmed

his authority over the city, and a fortunate marriage of

his son to the daughter of Octavius Manilius of Tusculum
secured him powerful assistance in the field. His reign

was characterized by bloodshed and violence ; the outrage

of his son Sextus upon Lucretia precipitated a revolt, whicli

led to the expulsion of the entire family, after Tarquin had
reigned twenty-five years. All efforts to force his way
back to the throne were vain, and he died a lonely and
childless old man at Cumse. See vol. xx. p. 734.

TARRAGONA, a maritime province in the north-east

of Spain, with an area of 2451 square miles and a popu-

lation in 1877 of 330,105, was formerly part of the

province of Catalonia. It is bounded on the S.E. by the

Mediterranean, on the N.E. by Barcelona, on the N. by

Lerida (the Sierra de Almonar), on the W. by Saragossa

and Teruel, and on the S.W. by Castellon-de-la-Plana.

The Ebro flows through the southern portion of the pro-

vince, and the other chief streams are the Gaya and the

Francoli. The district, although mountainous, is the rich-

est in Catalonia. The hills are clothed with vineyards,

which produce excellent wines, and in the valleys are

cultivated all kinds of grain, vegetables, rice, hemp, flax,

and silk. Olive, orange, filbert, and almond trees reach

great perfection, and the mountains yield rich pastures and

timber trees of various kinds. Manufactures are well

advanced, and comprise all textile fabrics, soap, leather,

and spirits. There are also several potteries and coop-

erages, and flour, paper, and oil mills. Silver, copper,

lead, and barytes are plentiful, and quarries of marble and

jasper are worked in the hills. The military government

of the province is dependent on the captaincy-general of

Catalonia. For administrative purposes the district is

divided into eight partidos judiciales, containing 186

ayuntamientos, and returns three senators and eight

deputies to the cortes. Besides the capital, the towns

in the province with more than 10,000 inhabitants are

Reus (27,691), Tortosa (23,808), and Vails (13,256).

TARRAGONA, the capital of the above province, is

a flourishing seaport, the seat of an archbishopric, at

the mouth of the Francoli, 63 miles by rail west-south-

west of Barcelona, in 41° 10' N. lat. and 0° 20' E. long.,

with a population of 23,046 in 1877. The picturesque

but badly built older portion of the town stands on the

steep slope of a hill 760 feet high, and is still surrounded

by walls of Roman (in parts Cyclopean) origin. Below the

walls a broad street, the Rambla, divides the upper from the

lower town, which has been more regularly built in modern
times along the low promontory which stretches out into the

Mediterranean. The city is most beautifully situated, •n^
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gafnj cons'.dp.ralily in effect from its magaificenc cathedral,

one of the notlesf examples of e:iriy Spanish art. It is

300 feet in length and 100 fept m breadth, and consisted

originally of a nave, aisles, transepts with an octagonal

lantern at the crossin^;. and an apsidal chancel. Several

exterior chapels have been added in later times, and on

the south-east stands a 14th-century steeple raised on a

Romanesque tower Tha east end was probably begun in

1131 on the ruins ot"aD earlier church, but the main body

of the building dates from the end of the 12th century

and the first half of the 13th, and is of transitional char-

acter,—the exuberant richness of the sculptured capitals

being admirably kept in subordination by the Romanesque

simplicity of the masses. Considerable changes were in-

troduced at a later date ; and the present west end of the

nave cannot have been completed till late in the 14th

century. On the north-east side is a cloister contemporary

with the church, with which it communicates by a very fine

doorway. The cloister contains much remarkable work,

and the tracery of the windows bears interesting marks of

Jloorish influence. Two other noteworthy churches in the

city are San Pablo and Santa Tecia la Vieja, both of the

12th century. The mole, begun in 1491, was chiefly con-

structed out of the Roman amphitheatre, of which a few

rows of seats can still be seen on the sea-shore. The

remains of a Roman aqueduct form a picturesque feature

in the landscape. The Carcel de Pilatos is said to have

been the palace of Augustus C?esar; it was partly destroyed

by Suchet, and now serves as a prison. The museum con-

tMns a collection of the Roman antiquities which are con-

tinually being discovered during excavations.

The trade is steadily iucreasing. Duiing 1885 the vessels cleared

amounted to 377,250 tons (45,795 tons British, 47,181 French,

and 42,617 Swedish and Norwegian). The exports were valued

at £1,289,533 (wine £1,023,847), and the imports at £1,237,012.

The exports were mostly to Fiance, Great Britain, and the River

Plate; the imports were chiefly from Germany, Russia, France,

and Sweden. There is communication by rail with Barcelona,

Valencia, and Lerida, and by steamer with other ports of Spain.

Tarraco was one of the earliest strongholds of the Romans in

Spain, and became a colony (of Julius Cssar), the capital of His-

pania Citerior, and the richest town on the coast. To the Romans
the Visigoths under Euric succeeded in 467, but on their expulsion

by the Moors in 710 the city was razed to the ground. It was long

before the ruins were again inhabited, but by 1089, when the Moors
were driven out by Raymond IV. of Barcelona, there must have

been a certain revival of prosperity, for the primacy, which had
been removed to Vich, was in that year restored to Tarragona. In

1118 a grant of the fief was made to the Norman Robert Burdet,

who converted the town into a frontier fortress against the Moors.

In 1705 the city was taken and burned by the English, aud a cen-

tury later, after being partly fortified by them, it was captured and
sacked by the French in 1811 under Suchet.

TARSHISH. See Phcenicia, vol. xviii. p. 806.

TARSUS, now Taksl's, an ancient city in the fertile

plain of Cilicia, lay on both sides of the Cydnus, whose
cool and swift waters were the pride of the city (Dio

Chrys., vol. ii. p. 2, Reiske's ed. ; Vita Apollon., i. 7), and
bore traffic to and from the port of Rhegma. In the time

of Xenophon (Anab., i. 2. 23) Tarsus was already great

and flourishing, and was the residence of the vassel king

of Cilicia. Its civilization at this time seems to have been

mainly Semitic, as was to be expected from the geograph-

ical relations of Cilicia, which have generally associated

its history with that of Syria. We have coins of Tarsus

(nn) of the Persian period, bearing Aramaic inscriptions;

and the deities of the town, known in later times as

Heracles, Perseus, Apollo, Athena (Dio Chr., iL 22), seem
to' have been akin to tho.se of the Phceniciaus and Syrians

(see below). The 'Semitic influence was doubtless very

ancient; indeed, the Assyrians invaded Cilicia in the 9th

century B.C., at which date Tarsus is perhaps mentioned

on the monuments under the name of Tarzi (Schrader,

Keilinschr. und^Gesch,, 1878, u. 240 ; the reading is not

certain). Alter Tarsus was Hellenized the citizens learned

to boast that they were Argives sprung from the com-

panions of Triptolemus (Strabo, xiv. 5. 12; Dio Chr.,

ii. 20), and the town became the seat of a famous school

of philosophy which was frequented almost exclusively

by natives, but sent forth teachers as far as Roma
itself.i liore than one of these philosophers, notably

Athenodorus the teacher of Augustus, and Nestor the

teacher of Marcellus, held the chief magistracy of the city.

Athenodorus and his predecessors were Stoics, but Xestor

was an Academic (Strabo, xiv. 5. 14),^so that the Platonic

philosophy is that with which Paul would probably have

come in contact if he gave heed to the Greek wisdom of

his native city. Presumably, however, he formed u^'

higher opinion of the culture of Tarsus than did his con-

temporary Apollonius of Tyana, whose testimony as to the

character of the citizens ( Vit. Ap., i. 7) is confirmed by
Dio Chrysostom. Tarsus had made rapid material pro-

gress since Cilicia became Roman (66 B.C.). It was the

capital of a rich province, and had received freedom from

Antony, aud from Augustus the dignity of a metropolis and

important immunities for its commerce (Dio Chr., ii. 3G).

The inhabitants were vain, effeminate, and luxurious, more
like Phoenicians than Greeks. Their sensuous Eastern

religion in these golden days of affluence had more attrac-

tion for them than the grave philosophy of the Porch ; and
the legend supposed to be graven on the statue of Sardana-

palus, at the neighbour city of Anchiale, " let us eat and
drink, for to morrow we die," which Paul quotes in 1 Cor.

XV. 32, might have been the motto of the mass of the

townsmen.' At Tarsus the emperor Tacitus died, and

Julian was buried. The city was deserted and lay waste

during the frontier wars of Greeks and Arabs in the first

century of Islam ; a Moslem general, who saw the ruins,

estimated its former population at 100,000 (Beladhori, p.

169). It was rebuilt and settled as a mihtary colony and

frontier post by Hiriin al-Rashid in 787 A.D., and became

a starting point of forays against the Christians. On such

a campaign the caliph Ma'niiin died, and was buried at

Tarsus (833), having caught a fever, like Alexander the

Great, by bathing in the cold Cilician waters. Tarsus

was temporarily recovered to Christendom by Nicephorus

Phocas, and again by the crus'i'ders under Baldwin.

Finally it remained in the hands of the Turks.

The Heracles of Tarsus was the Cilician god Sandan. Dio
Chrysostom calls him the apxriyis of the Tansians (ii. 23), and
he may be identified with the Baal of Tarsus named on the coins

already spoken of. He was worshipped by the periodical erection

of "a very fair pyre" (ibid.), a rite presumably aiialogous to that

described in .the De Dea Syria, ch. 49 ; and the remarkablo niin of

Doniik-tash, a vast court with massive walls enclosing two lofty

platforms of concrete, probably marks the site of his sanctuaiy

(seePerrot and Chipiez, Hist, de I'Art, iv. 536 sq., and Langlois,

Voyage dans la Cilicie, p. 265 sj.). A tradition making Sandan

the founder of Tarsus is given by Ammianus (xiv. 8. 3); and, as

the Greeks appear to have taken elements of the myth of Sand.nn

(including the pyre) into their legend of Sardanap.alus, this

explains the current story that Sardanapalus founded Anchiale

and Tarsus in one day (Arrian, ii. 5, 2; Athen., xii. p. 529 sq.).

On Sandan, see K. 0. MuUer, in llliein. Mus., 1829, and E. Meyer,

in Z. D. M. G., 1877, p. 736 sq. Another account in Amniianns

makes Perseus the founder of Tarsus, and it ajipears from iJio Clir.

that he was almost or quite as much honoured. The footprint of

Pegasus was shown at Tarsus (Avienus, 1031 sq. ; conip. IJio, ii. 24),'

and his Tapcris (wing?) was said to have fallen there (Alex, rdyli.

in Steph. Byz., s.v.). This worship rcapjiears at Joppa. ' Ajiollo

" with the trident" had a sacred sword at Tarsus, which could be

cleansed only by the water of the Cydnus (Plut., De/. Ora/:., 41), and

is probably the same as the harpe shown on coins of Hadrian's

time ; if so, he is presumably a differentiated foim of Perseus.

i To Strabo's list must be added Zeno, the successor of Chrysijiiius.

' Lucian, ilacroh., 21, makes him a Stoic and teacher of Tibsrius.

' Athenseus, v. p. 215, tells of an Epicurean philosopher, Lysias,

who, becoming priest of Heracles, became t}Tant of the city, taxing

the rich to provide largesses, for the poor. », The fact ia^crobabU.. •''»

date quite uncertain^
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The worship of Athena may be' connected wjih the statement of

Athenodorus (the famous philosopher of Tarsus) thai the ancient

name of the city was Parthenia {Fr. Bist. (?r., iii. 487); Ahydenus

in Eusb., Chron., p. 35, ed. Schbne) ascribes the foundation of her

temple with its brazen columns and of the city itself to Sennacherib.

Thus with the Baal of Tyro there was worshipped an unmarried

goddess, as in so many shrmes of Syria and Asia Minor. Dio Chr.,

ii 2, speaks also of Titans as lords of the city. The reference is to

Japetus (Japhet?), grandfather of Cydnus (Athenodorus, ut sup.).

TARTAGLIA, Niccol6 (c. 1500-1557), a self-taught

mathematician, was born at Brescia about 1500. His

father, Michele Fontana, was a postal messenger between

Brescia and the neighbouring towns, who, dying in 1506,

left two sons and a daughter to the care of their penniless

mother. Niccol6'3 childhood was accordingly passed under

the stress of dire poverty, and was marked by a cruel

misfortune. During the sack of Brescia in 1512 ho was,

in the cathedral where he had vainly sought a refuge,

horribly mutilated by some infuriated French soldiers.

His skull was laid open in three places, his palate cloven,

both jawbones fractured. Yet he recovered with no

further assistance than -his mother's patient care. He,

however, long continued to stammer in his speech, whence

the nickname, adopted by himself, of "Tartaglia." His

education remains a mystery. Save for the barest rudi-

ments of reading and writing, he tells us that he had no

master; yet we find him at Verona in 1521 an esteemed

teacher of mathematics. In 1534 he transferred his

residence to Venice, and was there met by Antonio del

Fiore with a challenge to one of the intellectual duels

then customary. Del Fiore relied on his possession of an

undivulged formula by Scipione del Ferro for the solution

of a particular case of cubic equations. But Tartaglia had

attained in 1530 a similar result, which he now, in Feb-

ruary 1535, greatly extended. His consequent triumph

over his adversary gave him a high reputation, and his

house Jjecame the resort of the learned of all grades and
nations. The mystery in which he chose to shroud his

method of dealing with cubic equations promised hihn a

highly effective weapon in future contests, as well as

leisure to perfect, before publishing, the coveted rules.

But in 1539 Cardan enticed him to Milan, and there, by
unremitting solicitations, procured from him the rude

verses in which he had enshrined his discovery (see

Algebra, vol. i. p. 513). The Milanese physician's breach

of his oath of secrecy gave rise to a bitter and lifelong

quarrel, the most conspicuous incident in which was a

public disputation at Milan, August 10, 1548, at which
Cardan shrank from appearing. In 1548 Tartaglia ac-

cepted a situation as professor of Euclid at Brescia, but

returned to Venice at the end of eighteen months. He
died at Venice December 13, 1557. Acrid and emulous

in disposition, he incurred abundant enmities
;

yet his

honesty, uprightness, and the morality of his life remain
unimpeached. He was keen-witted, diligent, and ingenious,

and by his discoveries in the solution of equations helped

to initiate the rapid progress of modern mathematics.
Tartar;lia'3 first printed work, entitled Nova Sdentia (Venice,

1537), dealt with the theory and practice of gunnery, to which his

attention had been drawn in 1631 by the question of a bombardier
at Verona as to the elevation giving the greatest range. He easily

found it to be 45° (true only in vacuo), but failed to dcuionstrate
the correctness of his intuition. Indeed, he never shook olf tlie

erroneous ideas of his time regarding tlie paths of projectiles,

further than to see that no part of them could be a straight line.

He nevertheless inaugurated the scientific treatment of the subject,
and his propositions reappeared in most V.allistical treatises down
to Blondel's in 16S3. Th-o publication of the A'ova Sdentia was
determined by the menacing attitude of Soliman II. Unless in
the interests of Christendom, Tartaglia regarded it as a crime to
promote arts of destruction. Inquiries rendered lawful by necessity
were, however, resumed in his Quesiti ct Invcnzioni Hivcrse, a col-
lection of the author's replies to questions addressed to him by
psrsoPB of the most varied conditions, published in 1546, with a
delation to Henry VIII. of England. Problems in artillery

occupy two out of nine books ; the sixth treats of fortification ; th»
ninth gives several examples of the solution of equations of the
third degree. His last years were full of activity. He published
in 1551 Hcgola GeneraJe per sollevarc ogni affondata Nave, intiiolata

la Travagliata Invenzione (an allusion to his personal troubles at
Brescia), setting forth a method for i-aising sunken ships, and
describing the diving-bell, then little known in western Europe.
He pursued the subject in Ragionamenli sopra la Travagliata
Invenzione (May 1551), adding a table of specific gravities. Of
his largest work, entitled General Trattato di Numcri e ifisure,

two parts appeared at Venice in 1556, the remaining four post-

humously in 1560. This is a comprehensive matliematical treatise,

including arithmetic, geometry, mensuration, and algebra as far as

quadratic equations. He designed to embody the results of his

original investigations in a separate form ; but his Algebra Nova
remained unwritten. He published the first Italian translation of

Euclid (1543) and the earliest version from the Greek of some of

the principal works of Archimedes (1543). These included thetract

De Insidentibus Aquce, of which his Latin now holds the place

of the lost Greek text. An Italian version of it is appended to

his liagionamenii. Tartaglia was the first Italian writer on forti-

fication, and claimed the invention of the gunner's quadrant.
Tartaglia's own account of his early life la contained In hia Quesiti, lib. v:. p.

74. Sec also Bittanti's Discorso di Niccolo Tartaglia, Eiescia, 1871; Bnoncom-
pagni, fntorno' ad tin Testammto inedito di N. tartagiia, Milan, 1881 ; Librl,

Hist. d£s Sciences Mathematiques, t. iii. p. 140; Montucla, Hist, des Math., vol. 1.

p. 507 ; Marie, IHst. des Scimces, t. ii.p. 242 ; Hankel, Ziir Gesch. d. Math., 1874,

p. 3(;0; Rossi, Eloqi di Bresciani Ilhistri, p. 38G, Tartaglia's writings on gunnery
were translated into Englisti by Lucar in 13SS, and into F"rench by KiefFel in 1845.

Thos. Salusbury publislied (London, 1504) nn Englisii version of his Travagliata

Invenzione, and a Kelection from liis writings appeared at Venice in 1606 with the
title Operedel Famosissimo ly'iccolo Tartaglia, 1 vol. 8vo.

TARTAN is a worsted cloth woven with alternate

stripes or bands of coloured warp and weft, so as to form

a chequered pattern in which the colours alternate in

"sets" of definite width and sequence. The weaving of

particoloured and striped cloth cannot be claimed as

peculiar to any special race or country, for indeed such

checks are the simplest ornamental form into which dyed
yarns can be combined in the loom. But the term tartan

is specially applied to the variegated cloth used for the

principal portions of the distinctive costume of the High-

landers of Scotland. For this costume, and the tartan of

which it is composed, great antiquity is claimed, and it is

asserted that the numerous clans into which the Highland

population were divided had each from time to time a
special tartan by which it was distinguished. After the

rebellion of 1745 various Acts of Parliament were passed

for disarming the Scottish Highlanders and for prohibiting

the use of the Highland dress in Scotland, under severe

penalties. These Acts remained nominally in force till

1782, when they were formally repealed, and since that

time clan tartan has, with varying fluctuations of fashion,

been a highly popular article of dress, by no means con-

fined in its use to Scotland alone ; and many new and
imaginary " sets " have been invented by manufacturers,

with the result of introducing confusion in the heraldry

of tartans, and of throwing doubt on the reality of the

distinctive "sets" which at one time undoubtedly were
more or less recognized as the badge of various clans.

The manufacture has long been carried on at Bannockburn,
in the neighbourhood of Stirling, and it still continues to

be a feature of the local industries there.

Undoubtedly the term tartan was known, and the material was
woven, "of one or two colours for the poor and more varied for

the rich," as early as the middle of the 15th century. In tha
accounts of John, bishop of Glasgow, treasurer to King James 111.

in 1471, there occurs, with other mention of the material, the
following :

—" Ane elne and ane halve cf blue Tartane to lyue his

gowne of cloth of Gold." It is here obvious' that the teriu is not

j

restricted to particoloured chequered textures.' In 1538 accounts
wore in'"irred for a Highland dress for King James V. on the
occasion of a hunting excursion in the Highlands, in which there
are charges for "variant cullorit velvet," for "ane schort Heland
coit," and for '"Heland tartane to be hose to the kinge's grace."
Bishop Lesley, in liis De Origins, Moribus, et Rebus Gestis Scotoruni,
published in 1578, says of the ancient and still-used dress of Ao
Highlanders and islanders, "all, both noble and common people,
wore mantles oi' one sort (except that the nobles preferred those of
several colour^.):" Geot'^e Buchanan, in liis jReriini St^oticdrmrt

* Neither so is it in the French tiretaine or in the Spanish iirilaila.
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Kisloria (1582), as translated by Monyrenny (1612), says of the
)lighlaiiders, "they delight in mailed clothes, specially that have
any long stripes of sundry colours; they love chiefly purple and
blue. Their predecessors used short mantles or plaids of divers
colours sundry ways divided ; and amongst some the same custom
13 observed "to this day." A hint of clan tartan distinctions is

given by Slartin in his Western Isles of Scolland (1703), which
work also contains a minute description of the dress of the High-
landers and the manufacture of tartan. " Every isle," he observes,
"differs from each other in their fancy of making plaids, as to the
stripes in breadth and colours. This humour is as different through
the mainland of the Highlands, in so far that they who hare seen
those places is able at the first view of a man's plaid to guess the
place of his residence."

See W. and A. Smith, Tartans of the Clans of Scollattii, 1850; J. Sobleskl
Stuart, restiarium Scoticum, 1S42 ; R. It. M'lan. Clans of the Scottish Highlands,
1845-4G ; J. Grant. Tartans of the Clans of Scotland, Edi'nburch, I8S5.

TARTARIC ACID, in its ordinary acceptation, refers

to one acid, (C^H^Oq)!!;, which occurs in most acid fruit

juices, in association generally with malic or citric, or both.

Grape-juice owes its sourness almost entirely to acid tartrate

of potash. \Miile the juice ferments into wine, the greater

part of the acid tartrate separates out, along with tartrate

of lime, colouring matter, and other impurities, as a hard
crust adhering to the sides of the cask. Such impure acid

tartrate of potash is known commercially as "argol." It

was known to the Greeks as rpv$, to the Romans as fxx
vini. The alchemists from the 11th century called it

tartarus, which name has survived in familiar chemical

parlance to this day. The true constitution of tartarus

villi was discovered by Scheele in 17G9. He was the first

to isolate the acid from its acid potash salt by a method
which is still used for its industrial extraction.

Manufacture.—Crude tartar (10 to 14 cwts.) is placed

in a tank, and dissolved in sufficient water with the help

of steam. The surplus acid is then neutralized by addi-

tion of powdered chalk, and precipitated as lime salt:

—

2(C,H,0e)KH - (C,H,0„)Kj + (C,H,0(,)H5

;

normal salt. acid

(C4H,05)H2 -1- Ca CO3= (C,H40j)Ca + H.O -I- COj

.

The other half of the tartaric acid which remains dissolved

as norma! potash salt is then precipitated in the same
form by addition of chloride of calcium :

—

(C^HjOJK„ + CaClj= 2KC1 + (C<H.05)Ca.

The tartrate of lime precipitate is collected, washed, and
decomposed by an excess of sulphuric acid at 75' C. :

—

(CjH^O„}Ca + H„S04= CaSO^ + (C^H.OjjHo

.

The sulphate of lime is removed by decanting and filter-

ing, and the acid solution evaporated in leaden pans to a
sufficient degree to deposit crystals on standing in the

cold. The crystals are purified by redissolving them in

hot water, decolorizing the solution with animal charcoal,

and causing the acid to crystallize a second time after

addition of sulphuric acid, which promotes the formation
of large crystals. The crystals contain a little sulphuric

acid and a trace of lead ; if intended for internal use, they
must be recrystallized from pure water.

Tartaric acid forms hard colourless transparent mono-
clinic prisms of 1-764 spec, grav., easily soluble in cold
and abundantly in hot water. It has a strong but agree-

able sour taste. At 15° C. 100 parts of water dissolve

138 parts of the acid, 100 of alcohol (absolute) 20-4, and
100 of ether 0-39. It fuses at 135° C. and passes into

an amorphous modification known as meta-tartaric acid

;

when heated more strongly it loses water, and passes into

the forms of anhydrides. At high temperatures it is

decomposed with formation of charcoal and volatile pro-

ducts, which smell pretty much like those formed from
sugar in the same circumstances. Most oxidizing agents
produce formic from the aqueous acid 'Roiling with oxide
of silver and excess of caustic alkali produces oxalate-

Tartaric acid is used largely in calico printing as i,

discharge. In pharmacy and households it serves, con-
jointly with bicarbonate of soda or potash, for the extem-

poraneous preparation of effervescing drinks. The 80-'

called German effervescing powders are a combination of

weighed-out doses of tartaric acid and of bicarbonate of

soda. In the so-called " seltzogfenes " (glass apparatus in

which carbonic acid is produced in one compartment, to be

forced by its own pressure into a mass of water, wine, &<

,

in the other) the gas is similarly produced.

Tartrates.—Ihe aeidpotash salt, (CJIjOjjHlC, "cream of tartar,"

is prepared from crude tartar (argol) by dissolving it in hot water,
filtering off wliat remains of tartrate of lime and other impurities,

and allowing the filtrate to crystallize. The crystals are <;snerally

contaminated with a little of the lime-salt, lor the removal of
which the best method is to treat the powdered crystals with
cold dilute hydrochloric acid and then wash them with cold water
by dis]ilacement. The lime passes into the filtrate. Cream of
tartar forms small colourless hard crystals which dissolve in about
200 parts of cold and in 15 parts of boiling water. In alcohol the
salt is even less soluble than in water.

The normal [nei\trn\) jiotaslt salt, (CilXfig)Kr. + l'HJi, is prepared
by dissolving powdered cream of tartar in hot solution of carbonate
of potash until a neutral or slightly alkaline solution is produced.
The salt, being extremely soluble in water, does not crystallize

very readily. In former times the carbonate of potash required
used to be made by igniting one half of the cream of tartar to bo
operated upon in a crucible. Hence the name of tartarus larlarfs-

attis, which is still familiar in pharmacy. The salt is used medi-
cinally, and also for removing free acid from excessively sour wine
by formation of relatively insoluble bitartrate (Liebig's method).

Roehelk salt, (CjH40t)KNa-(-4H„0, is prepared by not quite
neutralizing hot solution of carbonate of soda with powdered
cream of tartar. The (filtered) hot solution deposits on cooling
magnificent crystals, readily soluble in water, though less so than
the unmi.ted potash salt. Rochelle salt is used as a mild purgative.
The so-called Seidlitz powders are cflervescing powders with a con-
siderable addition of Rochelle salt to the bicarbonate.
The normal tartrates of lime, baryta, &c., are insoluble precipi-

tates producible by double decompositions.
Tartar emetic, (C,H<Oj)K(SbO)-f4H20, is produced by boiling

4 parts of oxide of antimony, Sb^Oj, and 5 of powdered cream of
tartar with 50 of water for about an hour. The filtered solution,

on cooling, deposits crystals of the above composition soluble in

15 parts of cold and 2 '8 of boiling hot water. The crystals gene-
rally exhibit the appearance of tetrahedra

;
yet they are rhombic

prisms combined with pyramids. The process going on in the
formation of the salt is easily understood if we remember that
SbjOj often acts on aqueous acids as if it were the monoxide,
(SbO),0, of a radical (SbO) antimony!. (SbO)jO + HjO is eoui-
valent to 2(SbO)OH, and

(C^HAJKH + OH(SbO) = H^O + (C,HjO,)K(SbO).

Tartar emetic has long had a standing in medicine. In doses ot
1-3 grains it acts as a powerful emetic ; very small doses (,*, to -^
grain) induce perspiration. Largo doses produce poisonous effects.

Analysis.—Tartaric acid is characterized chiefly by the relative

insolubility of iti acid potash salt. To produce it from a solution
of a neutral tai crate, add acetic acid and acetate of potash, and
stir vigorously; the salt gradually separates out as a crystalline

precipitate. Neutral tartrate solutions, w ith chloride of calcium,
give a precipitate of tartrate of lime, which is at first amorphous,
and in this condition dissolves pretty readily in excess of reagent
or tartrate, but in general re-separates in the crystalline form (the
undisaalved tartrate likewise becomes crystalline) on standing.

Anfiydrides.—Tartaric acid, when kept at 135°, fuses and becomes'
meta-tartaric acid without change of weight, and on continued appli-

cation of 140-150° C, ditartrylic acid, C8H,(,0„ = 2CjH808-HjO;
and at 180° tartrelic acid, C8H80,5=2C4H505-2H20, is produced.
All these three acids form salts of their own, which, however, tend
to become tartrates in the presence of water. At 180° real tartario

anhydride (like tartrelic, CgH80jj=2C4H40j) is produced, in addi-

tion to tartrelic acid, as an infusible yellowish mass, insoluble in

water and in ether. By continued contact with water it is con-

verted finally into tartaric acid solution.

Isomeric Modifications.—Among these racemic add has long been

known as an occasional bye-product in the manufacture of tartario

acid. It used to be believed that racemio acid is present ready

formed in certain grape-juices, and thus comes to make its appear-

ance occasionally; but it is well known now that the bulk of it at

any rate is produced from what was originally tartaric acid, by the

continued action of high temperatures and water. Kacemie acid is

almost identical with tartaric acid ; the only purely chemical point

of difference is that corresponding salts of the two acids often

crystallize with different proportions of water. The two acids,

however, are easily distinguished by their action on polarized light

(see PoL./^RiTY, vol. xix. p. 314). A solution of tartaric acid turns

the plane a^ polarization to the right ; racemic acid is, in this sense.
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optically iiiaclivc. Tlicso loiigltnowii facts led Pasteur to the

'discovery of the true rulalions of the two acids. If the double

'racemate,'(C4H,0j)Nii(Nllj), is allowed to crystallize slowly, two

kinds of crystals are produced, both bearing hemiedrio faces, but

dilfering from each other iu the situation ot these, exactly as the

right hand differs from the loft. Pasteur separated the two kinds

of crystals, and found that one kind is identical with the ordinary

(dcxtro-) tartrate of soda and ammonia, while the other contains a

now kind of tartaric acid, which ho called I.TVO-tartaric acid because

it turns the plane of polarization to tho left. E'lunl weights of the

two acids, when dissolved separately in water and mixed, unite,

with perceptible evolution of heat, into optically neutral racemic

acid. Eiceniic acid, then, is Irevo- and dextro-tartaric united

(loosely) into one molecule. There are a number of optically

inactive tartaric acids, not susceptible of decomposition in the

te'.ot m which racemic acid is. (W. D.)

TARTARS (more correctly Tatars, but Tartars is the

form generally current), a name given to nearly tbree

milli'in inhabitants of the Russian empire, chiefly Moslem
and of Turkish origin. The majority—in European

Rus'ia—are remnants of the Mongol invasion of tlie 13th

centi ry isea Mongols), while those who inhabit Siberia

are survivals of the once much more numerous Turkish

population of the Ural-Altaic region, mixed to some
exttint with Finnish and Samoyedic stems, as also with

Morigols. The name is derived from that of the Tata
Mongols, -who in the 5th century inhabited the north-

eastern Gobi, and, after subjugation in the 9th century by
the Tungus Kidaiis, migrated southward, there founding
the Mongolian empire under Jenghiz Khan (q.v.). Under
the leadership of his grandson (Batu) they moved west-

wards, driving with thcra many stems of the Turkish Ural-
Altaians towards the plains of Russia. The ethnographical
features of the present Tartar inhabitants of European
Russia, as well as their language, show that they contain

no admixture (or very little) of Mongolian blood, but
belong to the Turkish branch of the Ural-Altaic stock,

necessitating the conclusion that only Batu, his warriors,

and a limited number of his followers were Mongolians,
while the great bulk of the 13th-century invaders were
Turks. On the Volga they mingled with remnants of the

old Bulgarian Turkish empire, and elsewhere with Finnish
stems, as well as with remnants of the ancient Italian and
Greek colonies in Crimea and Caucasians in Caucasus.

The name of Tatars, or Tartars, given to the invaders, was
afterwards extended so as to include different stems of the

same Turkish branch in Siberia, and even the bulk of the

then little known inhabitants of the high plateau of Asia

and its north-western slopes, which was described under
the general name of Tartary. This last name has almost
disappeared from geograi)hical literature, but the name
Tartars, in the above limited sense, remains in full use.

The present Tartar inhabitants of the Kussian emiiire form three
largo gioups,—those of European Kussia and Poland, those of
Caucasus, and those of Siberia. The discrimination of the separate
stems included under the name is still far from completion. The
following subdivisions, however, may be regarded as established.

(1) The Kazan Tartars, descendants of the Kiptchaks settled on the
.Volga in the 13th century, where tlicy mingled with survivors of

the Kulgar Turks and partly with Finnish stems. They number
about half a million in the government of Kazaii, about 100,000 in

each of the governments of Ufa, Samara, and Simbirsk, and about
300,000 in Vyatka, Saratoff, Tainboff, Penza, Nijni-Novgorod,
Perm, and Orenburg; some 15,000 belonging to the same stem havo
migrated to Ryazan, or have been settled as prisoners in the 16th
and 17th centuries in I^ithnania (Vilna, Grodno, and Podolia); and
there are some 2000 in St Petersburg. In Poland they constitute

1 per cent, of the pnpulation of tho district of Ptock. The Kazaii

Tartars speak a pure Turkish dialect; they are middle-sized, broad-
shoaldcred, and strong, and mostly have lilack eyes, a straight nose,

and salient cheek bones. They are Mohammedans; polygamy is

[irnctised only by the wealthier classes and is a waning institution.

Eicellont agn'culturists and gardeners, very laborious, and having a

good reputation for honesty, they live on the best terms with their

Rt^ssian peasant neighbours. It may be added that, according to

M. Ynferoff {^titJc ilhn. fntr les Bachkirs^ 1881), those Bashkirs who
live between the Kama, Ural, ^nd Volga are not of Finnish origin,

but in virtue of their history, language, anthroBological features. I

£'

aud customs must be regarded as Tartars. (2) The Astrakhan Tartar*
(about 10,000) are, with tho llongol Kalmucks, all that now re-

mains of the once so powerful Astrakhan empire. They also are
agriculturists and gardeners ; while some 12,000 Kundrovsk Tartars
still continue the nomadic life of their ancestors. (3) The Crimean
Tartars, who occupied the Crimea in the 13th century, have pre-
served tho name of tlair leader, Nogai. During the 15th, IWh,
and 17th centuries they constituted a rich eujpiro, which prospered
until it fell under Turkish rule, when it had to sutfer much from
the wars fouglit between Turkey and Kussia for the possession of
tho peninsula. The war of 1853 and tho laws of 1860-63 aud 1874
caused an exodus of the Crimean Tartars; they abandoned their

admirably irrigated fields and gardcus and moved to Turkey, so
that now their number falls below 100,000. Those of the south
coast, mixed with Greeks and Italians, are well known for their

skill in gardening, their honesty, and their laborious habits, as well

as for their fine features, presenting the Tartar type at its best.

The mountaiu Tartars closely resemble those of Caucasus, wdiile

those of tho steppes—the Nogais—are decidedly of a mixeil origin

froiu Turks and Mongolians.
The Tartars of Caucasus, who inhabit the rppe" Kubaii, the steppes

ot the lower Kuma aud the Kura, and the Araxcs, number about
1,350,000. Of these (4) the Nogais on tho Kuma show traces of

an intimate mixture « ith Kalmucks. They are nomads, su)i|.orting

themselves by cattle-breeding and lishing; few are «gri< uUui'ists.

(5) The Karatchais (18,500) iu tho u|)per valleys about Elburz live

by agriculture. (6) The mountain Taitais (about 850,000), divided
into many tribes and of an origin still undetermined, arc scattered

throughout the provinces ol Baku, Erivan, Tillis, Kulais, Dagh-
cslau, aud partly also of IJatum. They are certainly of a mixed
origin, and present a variety of ethnological types, all the more so

as all who aro neither Armenians nor Kussians, nor belong to any
distinct Caucasian tribe, are often called Tartars. As a rule they

are well built and little behind their Caucasian brethren. They
are celebrated for their excellence as gardeners, agricultui'ists, catiie-

tenders, aud artisans. Although most fervent Slii'ites, they are on

very good terms both witli their Sunuite and with their Unsslan

neighbours. Polygamy is rare with them, and their womeu go to

work unveiled.

The Siberian Tartars, mostly mixed with Finnish eteni.i, are the

most difficult to classify. They occupy three distinct regions,—

a

strip running west to cast from Tobolsk to Tomsk, the Altai aud
its spurs, and South Yeniseisk. They originated in the agglo-

merations of Tuikish stems which in the region north ot the
Altai succeeded the Ugro-Samoyedic civilization (see SiBEtiiA), and
reached a relatively high degree of culture between the 4th and the
8th centuries, but were subdued and enslaved by the Mongols.
In the meautime the following subdivisions of tho Siberian Tartars

may bo accepted. (7) The Baraba Tartars, who tako their name
from one of their stems (Barama), number about 50,000 in tho
government ofTobolsk aud about 5000 iu Tomsk. Afterastreimoas
resistance to Russi.Ta conquest, and much suifering at a later

period from Kirghiz and Kalmuck raids, they now live by agri-

culture, either iu separate villages or along with Russians. (8)

The Teholym or Tcliulym Tartars on the Tcholym and both the

rivers Yus speak a Ttuki-.h language with many Mongolian and
Yakut words, and aro more like Mongols than Turks. In last

century they paid a tribute for 2550 arbaletes, but they now are

rapidly becoming fused with Ru«sian3. (9) The Abakan or Minu-
sinsk Tartars occupied the steppes on tho Abakan and Yu» in the

17th century, after the withdrawal of the Kirghizes, and rejjresent a

mixture with Knibals (whom Castren considers as partly of Ostiak

and partly Samoyedic origin^ and Beltirs—also of Finnish origin.

Their language is also mixed They are known under the name of

Sagais, who numbered 11,720 in 1864, and aro the purer Turkish

stem of the Minusinsk Tartars, Kpibals, and Kyzyl or Red Tartata.

Formerly Shamanists, they now are, nominally at least, adherents

of the Greek Orthodox Church, and support themselves mostly by
cattle-breeding. Agriculture is spreading but slowly among them

;

they still jirefcr to plunder the stores of bulbs of Lilium Marlagcm,

rmoT.ia, and Enjlhi-oiibiin Vais amis laid up by the stejipe mouse
{Hfics socialis). Tlie Soyotes, or Soyons, of the Sayan Mountains,

who aro Finns mixed with Turks, the Uryankbes of north-west

Mongolia, who are of Turkish origin but follow Buddhism, and the

Karagassos, aiso ol Turkish origin but much like the Kirghizes,

aud reduced now tc a few hundreds, are akin to the above. (10)

The.Tartars of the northern slopes of the Altai (nearly 20,000 in

number) are of Finnish origin. They comprise some hundreds

of Kumandintses, the iobed Tartars, tbe Tchernevyie or Black-

Forest Tartars, and the Khors (11,000), descendantsof the Kuznetsk

or Iron-Smith Tartars. They are chiefly hunters, passionately lov-

ing their taiga, or wild forests, and have maintained their Shaman
religion and tribal organization into sitoks. They live partly also

en cedar-nuts and honey collected in the forests. Their dress is

that of their fcrmer rulers, the Kalmucks, and their language con-

tains many Mongolian words. (11) The Altai Tartars, or "Altaians..?

comprise—(c) the Mountain Kalmuck." (12,ono;, lo whom this nama
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lias been giveu-by mistal<c, and who have nothing in common with

the Kalmucks except their dress and nioJe of life, while they

sjieak a Turkish dialect, and {b) the-Teleutcs, orTelenghites (5800),

a remainder of a formerly numerous and warlike nation who have

migrated from the mountains to the lowlands, where they i»pw

live along with Russian peasants.

Finally, there arc a number of Tartars in Turkestan and Central

Asia. Without including under this name the. Sarts and the

Kuramintsf-s of Turkestan, still less the Kirghiz-Kazaks, it may
be reckoned that there are still nearly 30,000 survivors of the

Uigurs in the valley of the Hi, about KuUlja, and in the Khami oasis.

As is evident from the above, altliotigh the name Tartars

•riginated in an indiscriminate application of the word to the

Turkish and Mongolian stems wliich invaded Europe six centuries

ago, and its gradual extension to the Turkish stems mixed with

Jlongolian or Finnish blood in Siberia, it still represents on aggre-

gate of characters which warrant at least a provisional use of this

genetic name, if those to whom it i.s given are properly subdivided.

It embodies stems which, although widely distinct, still have some
common ethnographical and philological features, besides being to

some extent of like origin and history.

The literature of the subject Is very extensive, and blbllojfraphlcal indexes

may bo found In the Geofjraphical DicCiouary of P. Semenoff, appended to the

articles devottd respectively to the nanifS giren above, as ;iiso in the yearly
Indexfi by M. Meztioff. Ee^ldes the well-isnown worlts of Gastrin, which are

a very rich source of informaiion on the subject, Schiefncr (St Petersburg
academy of science), Conner. Ahlqvlal, and other explorers of the Ura]-Alta!a:is,

aa also those of the ftussian historians Solovieff, Kustomoroff, Bestuzhcff-Rlun^ln,

Schapoff, and llovalskty, the following containing valuable infortnation may be
mentioned:—th.epublicitionsof the Russian Geographical Society and its branches ;

the Russian Etnograplticheikiy Sbornik; the Jtvestia of the Moscow Gociety of

the amateur's of natural science; the works of the Russian ethnographical con-
gresses : KostrotTa researches on the Siberian Tartars in the memoirs of the
Siberian branch of the gcogr. soc; Radloffa Reise durch den Altai, Aus Sibirieii;
" Picturesque RussU ' {Jivcpisnaj/a Kossiya) ; Semenoffs and Pofanin's "Supple-
ments" toRitter'a ^si*n ; Harkavi's report to the concressat Kazafl ; Hartakhai's
"Hist, of Crimean Tatars," in Vyestnik Evropy^ 1866 and 1867; *' Katchinsk
Tartars," in Iirestia Huss. Qioyr. Soc, XT., 1834. (P. A. K.)

TAETARUS,'in the Iliad (viii. 13 sq., 481), is a dark

underground prison Tvith iron gates, as far below Hades as

earth is below heaven, whither Cronus and the Titans were

thrust down by Zeus (vol. xxi.. p. 321), and to which the

sovereign of Olympus threatens to consign other gods who
may disobey his behests. Later writers make Tartarus

the place of punishment of the wicked after death : yEneas,

io his visit to the abode of the shades, -comes to a point

where the road divides, the branch to the right leading to

Elysium and that on the left to the prison-house of

Tartarus, girt about by. a triple wall, with the fiery Phlege-

thon as a moat, and guarded by the fury Tisiphone (Jin.,

vi. 5-40 sq.). Tartarus is personified as the son of iEther

and Ge, and father of the giants Typhoeus and Echidna.

TARTINI, GigsEPPE (1692-1770), violinist, composer,

and musical theorist, was born at Pirano, April 12, 1692,
and in early life studied, with equal want of success, for

the church, the law courts, and the profession of arms.

His life as a young man was wild and irregular, and his

temper extremely violent and impulsive. His unfitness

for an ecclesiastical career was manifest ; and, after failing

in jurisprudence, he crowned his improprieties by clan-

destinely marrying the niece of Cardinal Cornaro, . arch-

bishop of Padua. Though the family of Tartini had been
legally ennobled, the cardinal resented the marriage as

a disgraceful mesalliance, and denounced it so violently

that the unhappy bridegroom, thinking his life in danger,

fled for safety to a monastery at Assisi, where, calmed by
the soothing influence of the religious life, his character

underwent a complete change. Docile and obedient, as

he had before been passionate and headstrong, he studied

the theory of music under Padre Boemo, the organist of

the monastery, and, without any assistance whatever,

taught himself to play the violin in so masterly a style

that his performances in the church became the wonder of

the neighbourhood. For more than two years his identity

remained undiscovered, but one day the wind blew aside

a curtain behind which he was playing, and one of his

hearers recognized him and betrayed his retreat to the

cardinal, who, hearing of his changed character, re-

admitted him to favour and restored him to his wife.

Tartini next removed to Venice, where the fine violin-

playing of Veracini e.icited his admiration and prompted
him to repair, by the aid of good instruction, the short-

comings of his own self-taught method. ' After this he

studied for some time at Ancona ; and here, about 1714,

he made t'le curious acoustical discovery ou which his fame
as a theorist chiefly rests. He observed that, when two
notes are sounded together on the violin with sufficient in-

tensity, a third sound, distinct from both, is simultaneously

produced. For the production of this " third sound," as he
called it, Tartini failed to account on strict mathematical
principles. When the two primary notes form an im-

pure consonance, the " third sound " of Tartini (now known
as a diff'erence tone of^the first order) is accompanied by
beats due to the presence of different tones of higher

orders, the existence of which, unknown of course to

Tartini, has been established by Helmholtz. Tartini made
his observations the basis of a theoretical system which
he set forth in his Traitato di Mnsica, secondo la vera

sciemia dell' Armonia (Padua, 1754) and Dei I'rincipij

dell' Armonia MusicaU (Padua, 1767). In 1721 he re-

turned to Padua, where he was appointed solo violinist at

the church of San Antonio. From 1723 to 1726 he acted

as conductor of Count Kinsky's private band, but after-

wards returned to his old post at Padua, where he died

on February 16, 1770.

Tartini's compositions are verynunierous, and faithfully illustrate

his passionate and masterly style of execution, which surpassed

:n brilliancy and refined taste that of all his contemporaries. He
frequently headed his pieces with an explanaiory poetical motto,

such as " Ombia cara," or " Volgeto il riso in pianto o niie pupillc."

Concerning that known as 11 Trillo del Dianolo, or The bcvil's

Sonata, he told a curious story to Lalaiidc, in 1766. He dreamed
that the devil had become his slave, and that he one day asked

him if he could play the violin. The devil replied that he believe 1

he could .pick out a tune, and thereupon he played. a sonata so

exquisite that Tartini thouglit he had never heard any music to

equal it. On awaking, he tried to note down the composition,

bat succeeded very imperfectly, though the resulting Devil's Sonata
is ono of his best and ihost celebrated productions.

Besides the theoretical works we have mentioned, Tartini wrote

a Traitato delle Appogiatiire, posthumously printed in FiTiich,

and an^ unpublished work, Dtlh Ragioni c dclle Proporzioni, the

MS. of which has been lost.

TARUDANT. See Morocco, vol. xvi. p. 834.

TASHKEND, or Tashkent, one of the largest and

most important cities of Central Asia, now the capital of

Russian Turkestan, is situated in the valley of the Tchir-

tchik, some 50 miles above its junction with tlie Syr-Daria,

in 41° 20' N. lat. and 69° 18' E. long. The city, formerly

enclosed by walls which are now ruinous, is surrounded

by rich gardens, and its houses are buried among the

fruit and other trees which grow all along the number-

less ramifications of the irrigation canals. The buildings,

which are of stone and sun-dried bricks, are mostly low,

on account of the earthquakes which frequently disturb

the region. Like all old cities of Asia, Tashkend is sub-

divided into sections (yurts), which are characterized by

the special trades carried on in each. Asiatic Tashkend

in 1871 had 78,130 inhabitants, mostly Sarts (75,176),

with a few Uzbegs, Kirghizes, Jews, Russians, and Ger-

mans. A depression in the south-east is occupied by Rus-

sian Tashkend, dating from 1865, which has clean, broad

streets lined with poplars, the low nice-looking houses

being surrounded by gardens. In 1875 its population,

exclusive of the military, was 4860, mostly Russians. It

has a public library containing a rich collection of works

on Central Asia, an observatory, a inuseum, two gymnasia,

a seminary, and the buildings occupied by the administra-

tion. A branch of the Riissian Geographical Society has

been opened at Tashkend, and its publications, as also those

of the statistical committee and the Turlestan Gazette,

contain most valuable information about Turkestan. Ac'

cording to the most recent estimates, the population ol
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Tashkend, with its suburbs, is reckoned at 100,000. lu

consequence of the chequered history of the town (see

Turkestan), few old buildinijs have been preserved, and
only the madrasah Beklar Bek, with its fifty students, and

the graves of Sheikh Zenedjin-baba and Zenghi-ata are

worthy of mention. The former is four centuries old, and
that of Zenghi-ata, a saint held in high veneration through-

out Central Asia, yearly attracts thousands of piigiiuis.

A variety of petty trades are carried on in numeroiis small Avorl;-

shops,—weaving and dyeing cf cottons and the manufacture of small
brass and iron wares, of harness, and especially of boots, being the
chief. Most of the inhabitants are also engaged in raising corn,

rice, oil-plants, cotton, wine, and lucerne, and in hardening. Tho
trade of Tashkend has lost its former importance, but corn, cattle,

silk, cotton, and fruits are still exported, and all Icinds of nianu-
lactured wares are imported from the countries to the south.

TASMAN, AiEL Janszen {c. 1 602-1 G59), a dis-

tinguished Dutch navigator, born at Hoorn, North Hol-

land, probably in 1602 or 1603. He is known to have
made two important voyages of discovery in the Pacific

and Southern Oceans ; only of the second of them have
•we a full account. In June 1639 Tast.ian, along with

Matthew Quast, was Jespatphcd by Van Diemen, governor-

general of the Dutcli East Indies, on a voyage to the

Western Pacific, which was fiist directed to the Philippine

Islands; part of the coast of Luzon was explored. Sailing

east and north Tasman and Quast touched at several of

the Bonin Islands, which they were probably the first to

discover. Sailing still farther north, in quest of what
were then known as the " islands of gold and silver," they
reached tho latitude of 38° 40' N., about 600 miles east

of Japan, and continued east for other 300 miles on the

parallel without discovering anything. On October 15
the navigators decided to return, and, after touching at

Japan, anchored at Taiwan-fu, Formosa, November 21.

After this, Tasman was engaged in operations in the

Indian seas until 1612, when he set out on his first great

expedition.^ Several Dutch navigators had already dis-

covered various portions of the west coast of AustraUa,
and the Dutch East India Company were anxious to

obtain a more accurate and extended survey of that land.

Sailing from Batavia on August 14, 1642, with two
vessels, the " Heemskirk " and " Zeehaan," Tasman on
November 24 sighted the land to which he gave the name
of Van Diemen, in honour of the governor-general, but
which is now named Tasmania. He doubled the land,

which he evidently did not know was an island, and, run-
ning up Storm Bay, anchored on December 1 in the bay to

which he gave the name of Frederick Henry. There he
set up a post on which he hoisted the Dutch flag. Quit-
ting Van Diemen's Land on December 5, Tasman steered

eastwards with a vague idea of reaching the Solomon
Island?, and on December 13 he discovered a "high
mountainous country," which ho called " Staatenland

"

{New Zealand), Cruising along the west coast of the
South Island, ho anchored on the 18th in 40° 50' S. lat.,

at the entrance cf a " wide opening," which he took to be
a "fine bay," but which was no doubt Cook's Strait. He
gave the name of Moorden.aars (Massacre) Bay to the
tay, at which he attempted to land, and where several

of his men were killed by the natives. Leaving New
Zealand, and pursuing an irregularly north direction, but
never coming in sight of Australia, he di.scovcrcd, on
January 21, 1643, two islands belonginf; to the Friendly

group, to whichhe gave the names of ]\1iddelburg (Eova)
and Amsterdam (Tongatabu). After discovering several

other islands in the Friendly group and their iicigbl.iour-

hood, Tasman steered nortl) and west, reaching the ncigh-

tourhood of New Britain on March 22. On tho 24th he

' See Ricbold's p.-iper in Lc Moniteur ties Im'.cs-OrioUuhs et I

Dccident Jes, 1848-49, pt, i. r>. hSO. '

passed Morghen Islands, and, sailing round New Ireland
and along the north coast of New Guinea, he cleared

the straits between New Guinea and Jilolo, arriving at
Batavia on June 15, after a ten months' voyage.^ The
materials for an account of Tasman's important second
voyage in 1644 are e.xtremely scanty; they consist of

Tasman's own chart and some fragmentary notes by
Burgomaster Witsen in his work (1705) on the migrations

of the human race (translated in Dalrymple's collection).

Further information as to authorities^ will be found in Mr
R. H. Major's Hakluyt Society volume on Early Yoyagti

to Australia, where also will be found the "Instructions"
given to Tasman for his voyage to New Guinea. He is

instructed to obtain a thorough knowledge of Staten

and Van Diemen's Land, and " whether New Guinea is

a continent with the great Zuidland, or separated by
channels and islands," and also •' whether the now Van
Diemen's Land is the same continent with those two great

countries or with one of them." In this voyage Tasman
had three vessels under his command. His discoveries were

confined to the north and north-west coasts of Australia,

and his chart gives the soundings for the whole of thia

line-of coast. He discovered the Gulf of Carpentaria, and
established the continuity of the north-west coast of the

land designated generally " the great known south con-

tinent," as far south as about the 22d degree. The
fullest details as to maps of the voyage and other

authorities will be found in Mr Major's Hakluyt Society

volume referred to above. Tasman rightly ranks as one

of the greatest navigators of the 17th century. He died

at Batavia in October 1659.

For personal details, see paper on Tasman by Ch. M. Dozy in

llijdragen tot tie Taal-, Land-, en Volkenkunde van Ncderlandsch-
Indie, 5th series, vol. ii. p. 308.

TASMANIA, formerly Van Diemen's Land, is a com-

pact island, forming a British colony, which lies to the

south of Australia, in the Southern Ocean. It has an area

of 24,600 square miles (about three-fourths of the size

of Ireland), and some fifty islets belong to it. Most of

these lie between it and the southern shore of Victoria,

in Bass's Strait. It is a laud of mountain an4 flood, with

picturesque scenery. The centre is a mass of hills, gene-

rally covered with forest, with large lakes nearly 4000 feet

above the sea ; and this high land is continued to the west

and north-west, while southward are other elevations. Ben
Lomond in the east rises to a height of 5020 feet ; in the

north-west are Dry's BluS" (4257 feet) and Quamby (4000);

while westward are Cradle (5069), Hugel (4700), French-

man's Cap (4760), and Bischoff (2500). Wellington, near

Hobart, is 4170 feet. Among the rivers flowing northward

to Bass's Strait are the Tamar, Inglis, Cam, Emu, BIyth,

Foith, Don, Jlersey, Piper, and Kingarooma. The Mac-
quarie, receiving the Elizabeth and Lake, falls into the

South Esk, which unites with the North Esk to form the

Tamar at Launccston. Westward, falling into the ocean,

are the Hellyer, Arthur, and Pieman. The King and
Gordon gain Macquarie Harbour ; the Davey and Spring,

Port Davey. The central and southern districts are drained

by the Derwent from Lake St Clair,—its tributaries being

the Nive, Dee, Clyde, Ouse, and Jordan. The Huon falls

into D'Entrecastcaux Channel. The chief mountain lakes

- The best English translation of T.asman's Journal is in Buniey'a

Collection, vol. jii. The Dutch original was published at Amsterdam
in 3860, edited by Jacob Swart, and contains the chart of the second

voyage.
^ Tho Buliject is thoroughly discussed by P. H. Leupe in the

Bijdro'jcn ran Jut Icon. Inst, roar Taal-, Land-, en Volkenkunde v,

d. Jnd. Archipcl, ser. i. pt. iv. pp.. 123-140; in Bijd. voor rff/'cr-

lundsche Oer.chicdenis en Ouilheid Kunde, by K. Fnii-Ti, new series,

pt. vii. p. 254 ; and in tho same writer's -work De Reizcn der Neder-

landers naar Nieuw Guinea (The Hague, IST.I) ; also Col. A. Haga
SederlaicdseK yieuu, Qv inea (The Hague, 18S4).
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are the Great Lake (50 miles in circuit), Sorell, St Clair,

Crescent, and Echo. The colony is divided into eighteen

counties. The principal towns are Hobart, the capital, on

the Derweat, with a population of 21,118 in 1881 (25,044

in 1886), and Launceston (12,752 in 1881 ; 19,379 in

1886), at the head of the Tamar. The rugged western

half of the island has only a few small settlements, while

the eastern country is increasing in population on account

of the mines.

Climate.—This small colony has a far greater range of

climate than can be experienced throughout the Australian

continent. The eastern side is dry ; the western is very

,wet. Tin and gold miners are partially arrested in their

jwork during summer from want of water in the north-east.

[Dense forests and impracticable scrubs result in the west

from deposition of a hundred or more inches of rain in the

year, while other parts to the east occasionally suffer from
drought. Tasmania does not escape the summer visit of an
Australian hot wind. Hobart and Launceston, being near

the sea, have greater equability of temperature, with rare

frosts. The mean temperature of Hobart is 54°, of Waratah
in the north-west 44°. Hobart averages 22 inches of rain,

less than Melbourne, Sydney, and Brisbane. Inland, in

the settled parts, cold is severe in winter, but only for a

short period. The wooded north-west shore has no cold

and no excessive heat, but plenty of showers. Up in the

lake country the climate rather resembles the Highlands
of Scotland. On the west and southern coasts the winds

are usually strong, and often tempestuous.

Like New Zealand, TasDjania is very healthy. No miasma
is retained in its forests. Rheumatism and colds may pre-

vail, but little fever or dysentery occurs. Perhaps no paxt

of the world can show relatively so many aged people.

Children generally display the robustness of English village

life. As a retreat for Australians, Tasmania in the summer
has strong claims. Cool and strengthening airs, magnifi-

cent forest solitudes, and secluded fern-tree vales may be

enjoyed along with all the comforts of modern civilization.

Geology.—The comparatively recent connexion of Tas-

mania with Victoria is evidenced not less by rocks than by
flora and fauna. The granitic islands of Bass's Strait are

as so many stepping-stones across, a depression having con-

verted the loftier districts into islands. The want of simi-

larity, however, between the tufted-haired Tasmanians and
their Australian neighbours would indicate that the dis-

ruption took place before the advent of the younger race

on the northern side. While doubts exist as to the pres-

ence of rocks older than the Silurian, a Palsozoic floor

exists north, east, south, and west, though often thrown up
into irregular ranges, sometimes over 5000 feet, by igneous
irruptions. Convulsions have distinguished the history of

the little island from one end to the other. Not only is

granite in all its varieties very prevalent, but there is an
immense amount of metamorphism in different directions.

Then, at another period, not merely porphyries, but basalts

and greenstones, were widespread in their ravages. They
consuD&ed or deranged beds of coal, and overflowed enor-

mous tracts. Earthquakes were busy, and tremendous
deluges denuded great areas to depths of thousands of feet,

leaving mountains of Primary rock, with peaked or plateau

summits of basalt or greenstone. There are prismatic

walls several hundreds of feet in height, and 4000 feet

above the sea-level, as at Mount Wellington, looking down
upon " ploughed fields " of greenstone blocks. Still, unlike

.Victoria, there are not the extinct craters to tell the tale

of more modern lava flows. The lake district, up to over

4000 feet, is a tangled mass of granitic and metamorphic
rocks. Quartz is so common a feature that the western
storm-bound cliffs reflect a white light to passing ships;
while mica, talcose, dolerite, and siliceous schists are

common over the island. Contorted slate and the tessel-

ated pavement of Tasman's Peninsula are effects of that

transmuting period. Granite is strong at eastern and
northern points, at western localities, in the interior, and
in the straits. Greenstone is exhibited southward in enor-

mous fields, as well as in the western and lake districts,

and alternates often with basalt. Silicified trees are seen

standing upright in the floor of igneous rock. The Prim-
ary rocks have more casts, of former life than fossils- in

ordinary condition. The Hobart clay-slate abounds in

Fenestella or lace coral, and trilobites occur in limestone.

Slate is abundant on the north-west coast, the South Esk,

and westward. New Red Sandstone near Hobart is marked
by the presence of salt-beds. The Carboniferous forma-

tions are not much exhibited on the western half of the

island, but are prominent along the Mersey and other

northern rivers. The southern fields are torn by igneous •

invaders. Anthracitic forms are conspicuous on Tasman's

Peninsula. Inland, on the eastern side, the formations

spread from near Hobart northward for scores of miles,

and even to a thousand feet in thickness. The Fingal

and Ben Lomond north-eastern districts are remarkably

favoured with Carboniferous sandstones and crinoidal

limestones, bearing excellent seams, and like strata are

noticed in islands off the east coast. Carbonaceous non-

coal-bearing, beds by the Mersey are 500 feet thick.

Tertiary rocks are not extensive, save in the breccia and

coarse sandstone south of Launceston, over Norfolk plains,

and along some river valleys. Alluvial gold deposits belong

mainly to the Pliocene formations,—the ancient Primaries

containing the auriferous quartz veins. Greenstone and

basalt belong to various periods, the latter being specially

apparent in the Tertiary epoch. Travertine, near Hobart

and Richmond, is from freshwater action. The Pleistocene

development was characterized by overwhelming denuding

forces. Raised beaches are noticed along some of the

larger rivers, and westerly moraines would imply a greater

elevation of the country formerly. Caves and recent beds

exhibit marsupial forms analogous to existing ones. Not
far from Deloraine are limestone caves, with passages two

miles in extent. The density and intricacy of the island

scrubs have interfered with the investigation of its geology.

Minerals.—Tasmania has failed to take a very important position

as a gold producer. Still, when the crushine of 1300 tons in odc
mime produced £11,528, "iidventurers may well be hopeful. From
Beaconsfield mine, west of the Tamar, gold was obtained to the

value of £615,330 from July 1878 to January 1, 1887. In 1886

there were five districts under commissioners of mines. Westward,
gold is found from Arthur river to Poiut Hibbs; north-westward,

from Blyth river to Cape Grim. ' In the norti-east are Scottsdale,

Ringarooma, Mount Victoria, and Waterhouse fields ; east, Fiugal

and St George river. Arsenic and silver are found with gold in the

north-east; and iron, arsenic, copper, and lead with it at Beacons-

field. Tor 1885 the gold export was 37,498 oz., worth £141,319.

Silver occurs at Penguin, Mount Ramsey, and Waratah (Mount
BischofT), combined with lead. Copper is met with at Mount
Maurice, ic. , but not in paying quantities. Bismuth at Mount
Ramsey is rich, but the country is difficult to reach. Antimony,
zinc, maoganese, copper, plumbago, and galena are known west of

the Tamar, where also asbestos in serpentine hills is plentiful. Tin
is well distributed iu Tasmanian granite. Mount BischofT, in the

scrubby, rocky, damp west, has the richest lodes ; other mines are

in the north-east and west. In ten years the product came to two
and a half million pounds sterling. Bischoff district in 1885 gave

2871 tons of ore, much being found in huge blocks. Want of

water in the north-east prevents much hydraulic working. An-
thracite coal is pretty abundant at Port Arthur. Near Hobart are

workings of poor quality. Around Beu Lomond are bituminous

seams, but difficult of access. Fingal district has coal equal to

that of Newcastle, with a seam of 14 feet, but carriage is difficult.

Mersey river coal mines yielded 60,000 tons in the course of over a

dozen years. Iron was worked near the Tamar, but did uot pay,

excess of chromium making it brittle ; its steel was very malleable^

All varieties of iron ores are known. Hobart freestone is largely-

exported to other colonies. T.ismanite or dysodile in the Mersej

district is an iuflammable resinous substance. During 1884 thaw
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were raised 41,240 oz. of gold, 5461 tons of tin, tnd 533i tons of

coal. The total exnort of gold and tin during the five years 1S80

to 1885 was of the value of £2,591,320,—being £042,230 more than

for the ten years preceding. The export of tin averaged 79,632cwt.
Ag>~imUure.— The island has not a large area fit for cultivation.

A great part is very mountainous; and dense scrubs, with heavy
fuicsis, are impediments to the farmer. The west side is too wet,

stormy, and sterile for settlement. Almost all the farms lie in the

line between Hohart and Launceston and between Launceston and
Circular Head. The climate being cooler and moister than in most
parts of Australia, the productions are of an English character,

hops, barley, and o:\ts being freely raised. Cropping land for many
successive years with wheat has lessened the produce of what was
fertile country, as little manure had been used. In later times
there has been a great improvement in agriculture. For some time
Tflsmanian growers did well, supplying Australia and New Zealand
with flour, potatoes, and fruit; but, as their customers became in

their turn producers, the old markets failed in all but apples and
titone fruit. Fresh and preserved fruit, with jams, together with
excellent hops, continue to afford the islanders a good trade. In
1885-86 there were 417,777 acres in cultivation; in crop. 144,761 ;

in grasses, 181,203. AVheat occupied 30,266 acres, barley 6833,

oats 29,247, pease 7147, potatoes 11,073, hay 41,693, turnips 3680,

and gardens and orchards 8198.

So large a part of the island is covered with thicket, rock, and
marsh that it appears less pastoral than eastern Australia The
total number of sheep iu 1886 amounted to 1,648,627, the horses

to 28,610, and the cattle to 138,642. Of 16,778,000 acres only

4,403,888 have been sold or granted.

Flora.—This differa but little from that of south-eastern

Australia, with which it was formerly connected. Over a thousand
Bpecies are represented. The eucalypta are gums, stringy bark,

box, peppermint, ironwood, &c. The celebrated blue gum (Euca-

lyptus Globnlus), so eagerly sought for pestilential places in southern

Europe, Africa, and America, flourishes best in the southern dis-

tricts of the island. For shipbuilding purposes the timber, which
grows to a largo size, is much prized. Acacias are abundant, and
oianna trees are very productive. Sassafras (Atlierosperma mos-
ctiata) is a tall and handsome tree. Pines are numerous. The
Huon pine (Dac^-ydium cuprcssinum), whose satin-like wood is so

sought after, flourishes in Hnon and Gordon river districts. The
celery pine is a Phyllocladus, and the pencil cedar an AthrotaxU.
The pepper tree is Tasmania /ragrans-. The Myrtacem are noble

trees. The lakes cider tree is Eucalyptus resini/cra, whose treacle-

like sap was formerly made into a drink by bushinen. Xanthor-
rceas or grass trees throw up a flowering spike. The charming red

flowers of the Tasmanian tulip tree {Telopea) are seen from a great

distance on the sides of mountains. The so-called rice plant, with
rice-like grains on a stalk, is the grass Richea. Of Boronia, Epac-
ris, and Orchis there are numerous species. The Blandfordia, a

Liliaceous plant, has a head of brilliant cri^ison flowers. The
Casuarxixa^ Exocarpus^ BanJcsia., and tree fern resemble those of

Australia. Tasmanian evergreen forests are very aromatic. At
one time the island had an extensive timber trade with Sydney,
Melbourne, and Adelaide, and it still exports £50,000 to £80,000
worth annually of planks, shingles, palina &c.

Fauna.—Animal life in Tasmania is similar to that in Australia.

The dingo or dog of the latter is wanting ; and the Tasmanian devil

and tiger, or wolf, are peculiar to the island. The Marsupials include

the Macropus or kangaroo, Didelphys or opossum, Ptiaums or flying

phalanger, Peramcles or bandicoot, Hypsiprymivis or kangaroo rat,

fAascoZomys or wombat; while of J/ono<)-«m«<o there are the Echidna
or porcupine anteater and the duck-billed platypus. The marsupial
tiger or Tasmanian vir>\{ {Thylacinus cynoccphalus), 5 feet long, is

yellowish brown, with several stripes across the back, having short

stiff hair and very short legs (see vol. xv. p. 380). Very few of

these nocturnal carnivores are now alive to trouble flocks. The
tiger cat of the colonists, with weasel legs, » hite spots, and nocturnal
habits, is a large species of the untameable native cats. The devil

[Dasyuras or Sarcophilus ursinus) is black, with white bands on
neck and haunches. The covering of this savage but cowardly little

night-nrowler is a sort of short hair, not fur. The tail is thick, and
the bull-dog mouth is formidable. Among the birds of the island

are the eagle, hawk, petrel, owl, finch, peewit, diamond bird, fire-

tail, robin, emu-wren, crow, swallow, magpie, blackcap, goatsucker,

(jaail, ^ound dove, jay, parrot, lark, mountain thrush, cuckoo,
wattlebird, whistling duck, honeybird, Cape Barren goose, penguin
duck, waterhen, snipe, albatross, and laughing jackass. Snakes
are pretty plentiful in scrubs ; the lizards are harmless. Insects,

though similar to Australian ones, are far less troublesome ; many
are to be admired for their great beauty.

Fisheries.— In the eaily years of occupation the island was the
resort of whalers from the United Kingdom, the United States, and
France. Both sperm and black oil, with whalebone, were important
articles of export till th.-) retreat of the whales to other seas. Seat-

ing was earned on successfully for many years in Bass's Strait.

until the seals were utterly destroyed. There has recently been a

revival of whaling, the product of the island fishery for 1885 beini;

£12,600. The bays contain some excellent fish, much esteemed m
the neighbouring colonies, pariiculaily the trumpeter, found on
the soutuern side of the island. Of nearly 200 sorts of fishes a third

can be considered good for food. The outer fisheries exti-ud to 16

miles from shore, being from 20 to 80 fathoms deep. The species

include the trumpeter [Lnlris, found up to 60 tb weight), the
" salmon " of the old settlers {Ampis), the flathead {Platycephalus),

trevally (Ncjitcmtmus^, garfish [Hemirhamphus), barracouta and
kingfish (both Thyrsilds). There are thirteen sorts of perch, and
five of bream. The anchovy is migratory. English luacKerel have
been seen off the east coast; and some of the herrings are much like

the English. Rock cod and buUkelp cod are favourites. SluJ
oysters are nearly worked out ; artificial oyster-beds are being
formed, English trout (Salmo/ario) are more certaini) found than
the true salmon (Salmo salar) ; the last are doubtful, though num-
bers have beeu raised in hatcheries on the Derwent. Among fresh-

water fish are a so-called freshwater herring {Protolroctes)^ various

kinds of what the old settlers called trout [Galaxias), blackfish

{Gadops's), and fine perch.

Commerce. —Soon after the colony was founded there was a g'reat

trade iu whale oil, as well as in the oil and skins of seals. "When
this declined, merchants did well in the expoitation of breadsturfs.

fruits, and vegetables to the neighbouring and more recently estab-

lished colonies, not less than' to New South Wales. Timber was
also freely sent to olaces less favoured with- forests or too busy
with other employments. When the trade with England iu oil

fell off, the export in wool and then of metals succeeded. Tasmania
has now an active commerce w'ith Victoria, but hiis a competitor
rather than a customer in New Zealand. The shipping during
1885 was 342,745 tons inward, 335,061 outward. The imports
for that year came to £1,757,436 ; the exiiorts to £1,313,693. Of
the exports, £1,299,011 were of Tasmanian products and manu-
factures,—including wool, £260,480; tin, £357,587; gold, £141,319;
fruit, £105,363. The banks of the colony at the emi of 1885
showed assets £3,754,226 and liabilities £3,814,631. The savings

banks early in' 1886 declared £455,774 to the credit of depositors.

Attempts have been recently made to draw Tasmania into closer

commercial aod fiscal relations with Victoria.

Manufactures.—Numerous industries are practised, though not

to the extent of exportation, excepting from the working of 28

tanneries, 62 sawmills, i3 breweries, 7 manufactories of jam, and
a rising wool factory.

Roads and Railways.—'No colony, for its area, was ever so

favoured with excellent roads as Tasmania has been. There ar*

now about 5000 miles of good roads. The principal line of railway

is that from Hobart to Launceston. Altogether, 260 miles of rail-

way were open in 1887.

Post-Office.—In early years letters were carried by runners on foot

across the island. In 1885 there were 246 post offices, and the

telegraph had 1579 miles of wire. A submarine line connects

Tasmania with Victoria.

Adminislrali-on.—The governor is appoi"ted- by the British

crown. The legislative council has eighteen members, and th«

assembly thirty-six. The revenue for 1885-86 was £571,396, the

expenditure £585,766. The public debt, contracted for publia

works, amounts to three and a third millions. The customs pro-

vided £276,100. The official machinery is as extensive as for a

colony 'with seven or eight times the population.

Edxixation.—At first the state made grants in aid to schools

established by private persona and religious denominations, but

ultimately, as in Victoria and New Zealand, education was made
secular and compulsory, religious teaching being out of school

hours, or dependent on Sunday schools, which are to be found all

over the island. There are 204 public schools, maintained out of

a fund of £32,793. In eight grammar and collegiate schools a

higher standard of iustruction is reached. The degree of Associate

of Arts is conferred on deserving scholars in the state schools ; and
exhibitions (up to £200 a year for four years) enable pupils to

study at the higher schools or colonial or European universities.

No state grant is now made for the support of any religious deno-

mination.
Population.—Th'e whites have entirely displaced the blacks.

Outrages and cruelties led to conflicts ; and now the last individual

of the tribes has passed away. There are, however, some half-,

castes on islands in the Straits. The colonisls in Tasmania arc

more concentrated than in other settlements. In 1818 there were

2320 men, 432 women, and only 489 children. At the census of

1881 the population numbered 116,705 (61,162 males, 54,543

females); in 1886 it was estimated at 133,791. The births in 1886

averaged 34'6 per thousand, the deaths 152.

History.—Ths Dutch navigator Tasman (j. i'. ) sighted the island

November 24, 1642, and named it Van Diemen's Land, after the

Dutch governor of Java. He took possession at Frederick Henry

Bay in the name of the stadtholdt-r of Holland, and then passed

on to the discovery of New Zealand. The French Captain Marion

I in 1772 came to blows with the natives. Captain Cook was at
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Adventure Bay, to the south, in 1777. His companion, Captain

FurneauJt, had enter«i the bay four yeats previously, assuring

Cook that Van Diemen's Land was joinc.l to New Holland.

Admiral Brmii d'Eiitrccasteaux, with the naturalist l.a Billarditre,

entered the Dfiweiit, calling i: North River, in 1792. Two years

after. Captain H^iyes named it Derwent Jlr Bass and Lieutenant

Flinders passed through IJ.iss's Strait, and first sailed round the

island, in 1798. The high terms in which they snoko of Sullivan's

cove, at the mouth of the Derwent, afterwards led to tlio settle-

ment of Hobart there. The French discovery ships, "Gcographo"

and " Naturiiliste," under Commodore Baudin, were off the coast in

1801-2. The island was settled from Sydney. A small party was
sent to the Derwent, under Lieutenant Bowen, in 1803, and another

to Port Dalrymple next year under Colonel Patersou, who was
ren.oved to Launceston in 1806. Captain Collins, who had been

sent with n largo number of convicts Irom Englaud to form a penal

colony in Port Phillip, thouglit proper to remove thence after three

months, and establish himself at Hobart Town, February 1804.

The caily days wore trying, from want of supplies and of good
government; and conflicts arose with the natives, which led to the

celebrated Black War. In 1830 nearly all the settlers, with 4000
soldiers and armed constables, attempted to drive the aborigines

into .1 peninsula, bat caujlit only one lad. Mr George Robinson
afterwards succeeded in inducing the few hunted ones to surrender

and be taken to Flinders Island. Deaths rapidly followed. The
last man <lied in 1802, the last female in 1872. Bushranging was
common for j'ears in tliis scrubby land. The colony was subject

to New South Wales till 1S25, when independence was declared.

On free settlers being permitted to go to Van Diemen's Laud, they
endeavoured to get freedom of the press, trial by jury, and a popular

form of rule. After long struggles, the liberties they sought for

were gradually granted. A responsible government was the last

boon received. Oppressed by the number of convicts thrown into

llio country, the free inhabitants petitioned ag.iin and a^aiu for the

cessation of transportation, which was eventually allowed. Among
the governors was Sir John Franklin, of polar celebrity. The first

news)iaper, I'hc ScrweiU Slni-, came out in 1810. Literature ad-

vanced from that liuuible beginning. At first the Government
entirely supported schools and churches, and for many years state

aid was afforded to the Churc'a of England, Pretbyterii;n, Wesleyan,

and Roman Catholic churches, but this aid is now withdrawn. The
island proving too small for a large population, numbeis swarmed
oir to the neighbouring settlemen'i., and Port Phillip, now Victoria,

received its first inhabitants from Tasmania. 'Phough not so

jirosperons as Victoria, the little island enjoys an amount of ease

and comfort which few, it any, settlements elsewhere have been
known to experience. (J. BO.)

TASSIE, James (1735-1799), gem-engraver and mod-
eller, was born of humble parentage at PoUokshaws, near

Glasgow, in 1735. During his earlier j-ears be worked
as a stone-mason, but, having visited Glasgow on a fair-

holidaj', and seen the collection of paintings brought

together in that city by Robert and Andrew Foulis, the

celebrated printers, he was seized with an irresistible

desire to become an artist. He removed to Glasgow,

attended the academy which had been established there

by the brothers Foulis, and, applying himself to drawing

with indomitable perseverance, seconded by great natural

aptitude, he eventually became one of the most distin-

guished pupils of the school. When his training was.

completed he visited Dublin in search of commissions,

and there became acquainted with Dr Quin, who had
been experimenting, as an amateur, in imitating antique

engraved gems in coloured pastes. Ho engaged Tassie as

an assistant, and together they perfected the discovery of

a vitreous paste composition, styled "enamel," a substance

admirably adapted, by its hardness and beauty of tcYture,

for the formation of gems and medallions. Dr Quin
encouraged his assistant to try his fortune in London,
and thither he repaired in 17G6. At first he had a hard
struggle to make his way, for he was modest and diffident

in the extreme, and without influential introductions to

amateurs and collectors. But he worked on steadily with

t,he greatest care and accuracy, scrupulously destroying

all impressions of his gems which were in the slightest

dfigree inferior or defective. Gradually the beauty and
artistic character of his productions came to be known.

Hp received a commission from the empress of Russia

for * collection of about 15,000 examples; ali the richest

cabinets in Europe were thrown open to him for purposes

of study and reproduction; and his copies were frequently

sold by fraudulent dealers as the original gems. He
exhibited in the Royal Academy from 1769 to 1791.

In 1775 he published the first catalogue of his works, a

thin pamphlet detailing 2856 items. This was followed

in 1791 by a large catalogue, in two volumes quarto, with

illustrations etched by David Allan, and descriptive text

in English and French by Rudolph Eric Raspe, F.S.A.,

enumerating nearly 16,000 pieces Materials exist in

MS., in the possession of a descendant of Tassie's, for a

list of more than 3000 further items.

In addition to his impressions from antique gems,

Tassie executed many large profile medallion portraits of

his contemporaries, and these form the most original and

definitely artLstic class of his works. They were modelled

in wax from the life or from drawings done from the life,

and— when this was impossible—from other authentic

source."?. They were then cast in white enamel paste, the

whole medallion being sometimes executed in this material;

while in other cases the head only appears in enamel,

relieved against a background of ground-glass tinted of a

subdued colour by paper placed behind. His first large

enamel portrait was that of John Dolbon, son of Sir

^YiUiam Dolbon, Bart., modelled in 1793 or 1794 ; and

the series possesses great historic interest, as well as

artistic value, including as it does, portraits of Adam
Smith, Sir Henry Raeburn, Drs James Beattie, Blair,

Black, and CuUen, and many other celebrated men of the

latter half of the 18th century.

At the time of his death, in 1799, the collection of

Tassie's works numbered about 20,000 pieces, (j. m. o.)

TASSIE, William (1777-1860), gem-engraver and

r. deller, nephew of the above, was born in London on

the 4th of December 1777. He succeeded to the business

of his uncle, to whose collection of casts and medallions

he added largely. His portrait of Pitt, in particiilar,

was very popular, and circulated widely. When the

Shakespeare Gallery, formed by Alderman Boydel was

disposed of by lottery in 1805, William Tassie was the

winner of the prize, and in the same year he sold the

pictures by auction for a sum of over £6000. He died at

Kensington on the 26th of October 1860, and bequeathed

to the Board of Manufactures, Edinburgh, an extensive

and valuable collection of casts and medallions by his

uncle and himself, along with portraits of James Tassie

and his wife by David Allan, and a series of water-colour

studies b' George Sanders from pictures of the Dutch and

Flemish £ iiools. (j. M. G.)

TASSO, ToEQUATO (1544-1595), who ranks with

Dante, Petrarch, and Ariosto among the first four poeta

of Italy, was the son of Berunrdo Tasso, a nobleman of

Bergamo, and his wife Porzia de Rossi. He was born at

Sorrento in 1544. His father had for mnny years been

secretary in the service of the prince of Salerno, and his

mother was closely connected with the most illustrious

Neapolitan families. The prince of Salerno came into

collision with the Spanish Government of Naples, was
outlawed, and was deprived of his hereditary fiefs In

this disaster of his patrt n Tasso's father shared. He was
proclaimed a rebel to ihe state, together with his son

Torquato, and his patrimony was sequestered. These

things happened during the boy's childhood. In 1552 ha

was living with his mother and bis only sister Cotnplia at

Naples, pursuing his education under the Jesuits, who hod
recently opened a school there. The precocity of intellect

and the religious fervour of the boy attracted general

admiration. At the age of eight he wa.s already famous.

Soon after this date he joined his father, who then resided

in creat indigeuco, an exile and wittcut occupation, In
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Rome. News reached them in 1556 that Porzia Tasso had

died suddenly and mysteriously at Naples. Her husband

was firmly convinced that she had been poisoned by her

brother with the object of getting control over her pro-

perty. As it subsequently happened, Porzia's estate never

descended to her son ; and the daughter Cornelia married

below her birth, at the instigation of her maternal relatives.

Tasso's father was a poet by predilection and a professional

courtier of some distinction. In those days an Italian

gentleman of modest fortunes had no congenial sphere of

society or occupation outside the courts of petty ecclesi-

astical and secular princes. When, therefore, an opening

at the court of Urbino offered in 1557, Bernardo Tasso

gladly accepted it. The young Torquato, a handsome and

brilliant lad, became the companion, in sports and studies

of Francesco Maria della Rovere, heir to the dukedom of

Urbino. The fate which condemned him for life to be a

poet and a courtier like his father was sealed by this

early entrance into princely palaces. At Urbino a society

of cultivated men pursued the sesthetical and literary

studies which were then in vogue. Bernardo Tasso read

cantos of his Amadigi to the duchess and her ladies, or

discussed the merits of Homer and Virgil, Trissino and

Ariosto, with the duke's librarians and secretaries. Tor-

quato grew up in an atmosphere of refined luxury and

somewhat pedantic criticism, both of which gave a per-

manent tone to his character. At Venice, whither his

father went to superintend the printing of the Amadigi,

these influences continued. He found himself the pet and

prodigy of a distinguished literary circle. But Bernardo

had suffered in his own career so seriously from addiction

to the Muses and a prince that he now determined on a

lucrative profession for his son. Torquato was sent to

study law at Padua. Instead of applying himself to law,

the young man bestowed all his attention upon philosophy

and poetry. Before the end of 1562 he had produced a

narrative poem called Rinaldo, which was meant to com-

bine the regularity of the Virgilian with the attractions

of the romantic epic In the attainment of this object,

and in all the minor qualities of style and handling,

Rinaldo showed such marked originality that its author

was proclaimed the most promising poet of his time. The
flattered father allowed it to be printed ; and, after a short

period of study at Bologna, he consented to his son's

entering the service of Cardinal Luigi d'Este. In 1565,

then, Torquato for the first time set foot in that castle at

Ferrara which was destined for him to be the scene of so

many glories and such cruel sufferings. After the publica-

tion of Rinaldo he had expressed his views upon the epic

in some Discourses on the Art of Poetry, which committed

him to a distinct theory and gained for him the additional

celebrity of a philosophical critic. The age was nothing if

not critical ; but it may be esteemed a misfortune for the

future author of the Gerusalemme that he should have

started with pronounced opinions upon art. Essentially a

poet of impulse and instinct, he was hampered in produc-

tion by his own rules.

The five years between 1565 and 1570 seem to have

been the happiest of Tasso's life, although his father's

death in 1569 caused his affectionate nature profound pain.

Young, handsome, accomplished in all the exercises of a

well-bred gentleman, accustomed to the society of the

great and learned, illustrious by his published works in

verse and prose, he became the idol of the most brilliant

court in Italy. The princesses Lucrezia and Leonora

d'Este, both unmarried, both his seniors by about ten

years, took him under their protection. He was admitted

to their familiarity, and there is some reason to think that

^either of them was indifferent to him personally. Of the

celebrated story of his love for Leonora this is not the

place to speak. It is enough at present to observe that

he owed much to the constant kindness of both sisters.

In 1570 he travelled to Paris with the cardinal. Frank-

ness of speech and a certain habitual want of tact caused

a disagreement with his worldly patron. He left Franca

next year, and took service under Duke Alfonso II. of

Ferrara. The most important events in Tasso's biography

during the following four years are the publication of the

Aminta in 1573 and the completion of the Gernsalemme

Liberata in 1574. The Aminta is a pastoral drama of

very simple plot, but of exquisite lyrical charm. It ap-

peared at the critical moment when modern music, under

Palestrina's impulse, was becoming the main art of Italy.

The honeyed melodies and sensuous melancholy of Aminta

exactly suited and interpreted the spirit of its age. We
may regard it as the most decisively important of Tasso's

compositions, for its influence, in opera and cantata, was

felt through two successive centuries. The Gerxisalemme

Liberata occupies a larger space in the history of Euro-

pean literature, and is a more considerable work. Yet

the commanding qualities of this epic poem, those which

revealed Tasso's individuality, and which made it imme-

diately pass into the rank of classics, beloved by the people

no less than by persons of culture, are akin to the lyrical

graces of Aviinla. It was finished in Tasso's thirty-first

year ; and when the MS. lay before him the best part of

his life was over, his best work had been already accom-

plished. Troubles immediately began to gather round

him. Instead of having the courage to obey his own
instinct, and to publish the Gerusalemme as he had con-

ceived it, he yielded to the critical scrupulosity which

formed a secondary feature of his character. The poem
was sent in manuscript to several literary men of eminence,

Tasso expressing his willingness to hear their strictures

and to adopt their suggestions unless he could convert

them to his own views. The result was that each of these

candid friends, while expressing in general high admiration

for the epic, took some exception to its plot, its title, its

moral tone, its episodes, or its diction, in detail. One
wished it to be more regularly classical ; another wanted

more romance. One hinted that the Inquisition would

not tolerate its supernatural machinery ; another demanded

the excision of its most charming passages—the loves of

Armida, Clorinda, and Erminia. Tasso had to defend

himself against all these ineptitudes and pedantries, and

to accommodate his practice to the theories he had rashly

expressed. As in the Rinaldo, so also in the Jeru-

salem Delivered, he aimed at ennobling the Italian epic

style by preserving strict unity of plot and heightening

.poetic diction. He chose Virgil for his model, took the

first crusade for subject, infused the fervour of religion

into his conception of the hero Godfrey. But his own
natural bias was for romance. In spite of the poet's in-

genuity and industry the stately main theme evinced less

spontaneity of genius than the romantic episodes with

which, as also in Rinaldo, he adorned it. Godfrey, a

mixture of pious jEneas and Tridentine Catholicism, is not

the real hero of the Gerusalemme. Fiery and passionate

Rinaldo, Ruggiero, melancholy impulsive Tancredi, and

the chivalrous Saracens with whom they clash in love and

war, divide our interest and divert it from Goffredo. On
Armida, beautiful witch, sent forth by the infernal senate

to sow discord in the Christian camp, turns the action of

the epic. She is converted to the true faith by her adora-

tion for a crusading knight, and quits the scene with a

phrase of the Virgin Mary on her lips. Brave Clorinda,

donning armour like Marfisa, fighting in duel with her

devoted lover, and receiving baptism from his hands ia

her pathetic death ; Erminia seeking refuge in the shep-

herd's hut,— these lovely pagan women, so touching it
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their eorrows, so romantic in their adventures, so tender

in their emotions, rivet our attention, while we skip the

battles, religious ceremonies, conclaves, and stratagems

of the campaign. The truth is that Tasso's great inven-

tion as an artist was the poetry of sentiment. Sentiment,

not sentimentality, gives value to what is immortal in the

Gerusalemnie. It was a new thing in the 16th century,

something concordant with a growing feeling for woman
and with the ascendant art of music. This sentiment,

refined, noble, natural, steeped in melancholy, exquisitely

graceful, pathetically touching, breathes throughout the

episodes of the Gerusalemnie, finds metrical expression

in the languishing cadence of its mellifluous verse, and
sustains the ideal life of those seductive heroines whose

names were familiar as household words to all Europe in

the 17th and 18th centuries.

Tasso's self-chosen critics were not men to admit what
the public has since accepted as incontrovertible. They
vaguely felt that a great and beautiful romantic poem was
embedded in a dull and not very correct epic. In their

uneasiness they suggested every couree but the right one,

which was to publish the Oerusalemme without further

dispute. Tasso, already overworked by his precocious

studies, by exciting court-life and exhausting literary

industry, now grew almost mad with worry. His health

began to fail him. He complained of headache, suffered

from malarious fevers, and wished to leave Ferrara. The
Oei-usalemme was laid in manuscript upon a shelf. He
opened negotiations with the court of Florence for an
exchange of service. This irritated the duke of Ferrara.

Alfonso hated nothing more than his courtiers leaving him
for a rival duchy. He thought, moreover, that, if Tasso

were allowed to go, the Medici would get the coveted

dedication of that already famous epic. Therefore he bore

with the poet's humours, and so contrived that the latter

should have no excuse for quitting Ferrara. Meanwhile,
through the years -1575, 1576, 1577, Tasso's health grew
worse. Jealousy inspired the courtiers to calumniate and
"insult him. His irritable and suspicious temper, vain and
sensitive to slights, rendered him only too easy a prey to

their malevolence. He became the subject of delusions,-^

thought that his servants betrayed his confidence, fancied

he had been denounced to the Inquisition, expected daily

to be poisoned. In the autumn of 1576 he quarrelled with

a, Ferrarese gentleman, Maddalo, who had talked too freely

about some love affair ; in the summer of 1577 he drew
his knif? upon a servant in the presence of Lucrezia d'Este,

duchess of Urbino. For this excess he was arrested ; but
the duke released him, and took him for change of air to

his country seat of Belriguardo. What happened there is

not known. Some biographers have surmised that a com-
promising liaison with Leonora d'Este came to light, and
that Tasso agreed to feign madness in order to cover her
honour. But of this there is no proof. It is only certain

that from Belriguardo he returned to a Franciscan convent
at Ferrara, for the express purpose of attending to his

health. There the dread of being murdered by the duke
took firm hold on .his mind. He escaped at the end of

July, disguised himself as a peasant, and went ou foot to

his sister at Sorreilto.

The truth seems to be that Tasso, after the beginning of

1675, became the victim of a mental malady, which, with-

out amounting to actual insanity, rendered him fantastical

and insupportable, a misery to himself and a cause of

anxiety to his patrons. There is no evidence whatsoever
that this state of things was due to an overwhelming
passinn for Leonora. The duke, instead of acting like a
ijraut, showed considerable forbearance. He was a rigid

*pd ;oi sympathetic man, as egotistical as a princeling of

$hfit »38 F«s west tc fcs. Bat *£ Taaso he was never

cruel,—hard and unintelligent perhaps, but far irota being

that monster of ferocity which has been painted. Tha
subsequent history of his connexion with the poet, over

which we may pas3 rapidly, will corroborate this vievir.

While at Sorrento, Tasso hankered after Ferrara. Tha
court-made man could not breathe freely outside its

charmed circle. He wrote humbly requesting to bo taken

back. Alfonso consented, provided Tasso would agree tK

undergo a medical course of treatment for his melancholy.

When he returned, which he did with alacrity under thosa

conditions, he was well received by the ducal family. All

might have gone well if his old maladies had not revived.

Scene folloft'ed scone of irritability, moodiness, suspicion,

wounded vanity, and violent outbursts. In the summer
of 1578 he ran away again; travelled through Mantua,
Padua, Venice, Urbino, Lombardy. In September he
reached the gates of Turin on foot, and was courteously

entertained by the duke of Savoy. Wherever he went,
" wandering like the world's rejected guest," he met with

the honour due to his illustrious name. Great folk opened
their houses to him gladly, partly in dompassion, partly in

admiration of his genius. But he soon wearied of their

society, and wore their kindness out by his querulous

peevishness. It seemed, moreover, that life was intoler-

able to him outside Ferrara. Accordingly he once mora
opened negotiations with the duke; and in February 1579
he again set foot in the castle. Alfonso was about to

contract his third marriage, this time with a princess of

the house of Mantua. He had na children ; and, unless

he got an heir, there was a probability that his state

would fall, as it did subsequently, to the Holy See. The
nuptial festivals, on the eve of which Tasso arrived, were
not therefore the occasion of great rejoicing to the elderly

bridegroom. As a forlorn hope he had to wed a third

wife ; but his heart was not engaged and his expectations

were far from -sanguine. Tasso, preoccupied as always

with his own sorrows and his own sense of dignity, made
no allowance for the troubles of his master. Rooms
below hia rank, he thought, had been assigned him.

The princesses did not want to see 'him. The duke was
engaged. Without exercising common patience,- or giving

his old friends the benefit of a doubt, he broke into terms

of open abuse, behaved like a lunatic, and was sent off

without ceremony to the madhouse of St h^nSk. This

happened in March 1579 ; and there he remained until

July 1586. Duke Alfonso's long-sufi'erance at last had
given way. He firmly believed that Tasso was insane,

and he felt that if he were bo St Anna was the safest place

for him. Tasso had put himself in the wrong by his

intemperate conduct, but far more by that incomprehen-

sible yearning after the Ferrarese court which made him
return to it again and yet again. It would be pleasant to

assume that an unconquerable love for Leonora led him
back. Unfortunately, there is no proof of this. His

relations to her sister Lucrezia were not less intimate and
affectionate than to Lponora. The lyrics he addressed to

numerous ladies are not less respectful and less passionate

than those which bear her n'eime. Had he compromised

her honour, the duke would certainly have had him
murdered. Custom demanded this retaliation, and society

approved of it. If therefore Tasso really cherished a

secret lifelong devotion to Leonora, it remains buried in

impenetrable mystery. He did certainly not behave like

a loyal lover, for both when he returned to Ferrara in

1578 and in 1579 he showed no capacity for curbing his

peevish humours in the hope of "access to her society.

It was no doiibt very irksome for a man of Tasso's

pleasure-loving, restless, and self-conscious spirit to be kept

for mor^ than seven years in confinement. Yet we must
weigh the facts of the case rather than the fancies which
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have been indulged regarding them. After the first few
imonths of his incarceration he obtained spacious apart-

iinents, received the visits of friends, went abroad attended

by responsible persons of his acquaintance, and corre-

jsponded freely with whomsoever he chose to address.

iThe letters written from St Anna to the princes and cities

,0f Italy, to warm well-wishers, and to men of the highest

ireputation in the world of art and learning, form our

most valuable source of information, not only on his then

condition, but also on his temperament at large. It is

singular that he spoke always respectfully, even affection-

ately, of the duke. Some critics have attempted to make
it appear that he was hypocritically kissing the hand which

had cliastised him, with the view of being released from

prison. But no one who has impartially considered the

whole tone and tenor of his epistles will adopt this opinion.

^What emerges clearly from them is that he laboured under

a serious mental disease, and that he was conscious of it.

He complains that his disorder at times amounted to

frenzy, after which his memory was weakened and liis

intellectual faculties enfeebled. He saw visions and heard

phantom voices. Puck-like spirits made away with his

books and papers. The old dread of poison, the old terror

of the Inquisition, returned with greater violence. His
bodily condition grew gradually worse; and, though he

does not seem to have suffered from acute attacks of

illness, the intellectual and physical constitution of the

man wa's out of gear. Meanwhile he occupied his uneasy

leisure with copious compositions. The mass of his prose

dialogues on philosophical and ethical themes, which is

very considerable, we owe to the years of imprisonment in

St Anna. Except for occasional odes or sonnets—some
written at request and only rhetorically interesting, a few

inspired by his keen sense of suffering and therefore

poignant—he neglected poetry. But everything which
fell from his pen during this period v/as carefully preserved

by the Italians, who, while they regarded him as a lunatic,

somewhat illogically scrambled for the very offscourings

of his wit. Nor can it be said that society was wrong.

Tasso had proved himself an impracticable human being;

but he remained a man of genius, the most interesting

personality in Italy. Long ago his papers had been

sequestered. Now, in the year 1580, he heard that part

of the Gernsalemme was being published without his per-

mission and without his corrections. Next year the whole

poem was given to the world, and in the following six

months seven editions issued from the press. The prisoner

of St Anna had no control over his editors ; and from the

masterpiece which placed him on the level of Petrarch and
Ariosto he never derived one penny of pecuniary profit.

'A rival poet at the court cf Ferrara undertook to revise

and re-edit his lyrics in 1582. This was Battista Guarini

;

and Tasso, in his cell, had to allow odes and sonnets,

poems of personal feeling, occasional pieces of compliment,

to be collected and emended, without lifting a voice in

the matter. A few years later, in 1585, two Florentine

pedants of the Delia Crusca academy declared war against

the Gniisaleinme. They loaded it with insults, which seem
to those who read their pamjihlets now mere parodies of

criticism. Yet Tasso felt bound to reply ; and he did so

with a moderation and urbanity which prove him to have

been not only in full possession of his reasoning faculties,

but a gentleman of noble manners also. Certainly the

history of Tasso's incarceration at St Anna is one to

make us pause and wonder. The man, like Hamlet, was
distraught through ill-accommodation to his circumstances

and his age ; brain-sick he was undoubtedly ; and this is

the'duko of Ferrara's justification for the treatment he

endured. In the prison he bore himself pathotically,

peevishly, but never ignobly. ^ He showed a singular

indifference to the fate of his great poem, a rare magna-

nimity in dealing with its detractors. His own personal

distress, that terrible malaise of imperfect insanity,

absorbed him. What remained over, untouched by the

malady, unoppressed by his consciousness thereof, dis-

played a sweet and gravely-toned humanity. The oddest

thing about his life in prison is that he was always trying

to place his two nephews, the sons of his sister Cornelia,

in court-service. One of them he attached to the duke

of Mantua, the other to the duke of .Parma. After all his

father's and his own lessons of life, he had not learned

that the court was to be shunned like Circe by an honest

man. In estimating Duke Alfonso's share of blame, this

wilful idealization of the court by Tasso must be taken

into account. That man is not a tyrant's victim who
moves heaven and earth to place his sister's sons. with

tyrants.

In 1586 Tasso left St Anna at the solicitation of

Vincenzo Gonzaga, prince of JIantua. He followed Lis

young deliverer to the city by the Mincio, basked awhile

in liberty and courtly pleasures, enjoyed a splendid recep-

tion from his paternal town of Bergamo, and produced a

meritorious tragedy called Toirismondo. But only a few

months had passed when he grew discontented. Vincenzo

Gonzaga, succeeding to his father's dukedom of Mantua,

had scanty leisure to bestow upon the poet. Tasso felt

neglected. In the autumn «f 1587 we find him journeying

through Bologna and Loreto to Rome, and taking up his

quarters there with an old friend, Scipione Gonzaga, now
patriarch of Jerusalem. Next year he wandered off to

Naples, where he wrote a dull poem on Monte OUveto. In

1589 he returned to Rome, and took up his quarters again

with the patriarch of Jerusalem. The servants found him
insufferable, and turned him out of doors. He fell ill, and

went to a hospital. The pa,triarch in 1590 again received

him.. But Tasso's restless spirit drove him forth to

Florence. The Florentines said, "Actum est de eo.''

Rome once more, then Mantua, then Florence, then Rome,
then Naples, then Rome, then Naples—such is the weary
record of the years 1590-94. We have to stud/ a verit-

able Odyssey of malady, indigence, and misfortune.' To
Tasso everything came amiss. He had the palaces 'of

princes, cardinals, patriarchs, nay popes, always open to

him. Yet he could rest in none. 'To rest would have

been so easy, had he possessed the temperament of Berni'

or of Horace. But he was out of joint with the world.

No sensuous comforts, no tranquillity of living, soothed

his vexed souL Gradually, in spite of all veneration for

the sacer vates, he made himself the laughing-stock and
bore of Italy.

His health grew ever feebler and his genius dimmer.

In 1592 he gave to the public a revised version of the

Gerusalemme. It was called the Getmsahmme Conquistata.

All that made the poem of his early manhood charming
he rigidly erased. The versification was degraded the

heavier elements of the plot underwent a dull rhetorical

development. During the same year a prosaic composition

in Italian blank verse, called Le Seite Giomate, saw the

light. Nobody reads it now. We only mention it' as

one of Tasso's dotages—a dreary amplification of the first

chapter of Genesis.

It is singular that just in these years, when mental

disorder, physical weajcness, and decay of (inspiration

seemed dooming Tasso to oblivion, his old age was cheered

with brighter rays of hope. Clement VIII. ^ascended

the papal chair in 1592. He and his nephew, Cardinal

Aldobrandini of St Giorgio, determined to befriend our

poet. In 1594 they invited him to Rome. There he was

to assume the crown of bays, as Petrarch- had assumed^jt;

on the Capitol. Lean and worn out with sickness, readj'Jo
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totter into the tomb, where rest might possiDly oe found,

Tasso reached Rome in November. The ceremony of his

coronation was deferred because Cardinal Aldobrandini

had fallen ill. But tha pope assigned him a pension ; and,

under the pressure of pontifical remonstrance, Prince Avel-

lino, who held Tasso's maternal estate, agreed to discharge

a portion of his claims by payment of a yearly rent-charge.

At no time since Tasso left St Anna had the heavens

apparently so smiled upon him. . Capitolian honours and
money were now at -his disposal. Yet this good fortune

came too late. ^ It seemed as though fate had decided

that this man, in all his weakness of character and
pathetic grace of genius, should win the stern fame of

martyrdom. Both laurel wreath and wealth must be

withdrawn from him. Before the crown was worn or the

pensions paid he ascended to the convent of St Onofrio,

on a stormy 1st day of April in 1595. Seeing a cardinal's

coach toil up the steep Trasteverine Hill, those good monks
came to the door to greet it. From the carriage stepped

Tasso, the Odysseus of many wanderings and miseries, the

singer of sweetest strains still vocal, and told the prior he

was come to die with him.

In St Onofrio he died, on the 25th of April of that year

1595. He was just past fifty-one ; and the last twenty

years of his existence had been practically and artistically

ineffectual. At the age of thirty-one the Gerusnlemme, as

we have it, was accomplished. The world too was already

ringing with the music of Aminta. More than this Tasso

had not to give to literature. But those succeeding years

of derangement, exile, imprisonment, poverty, and hope

deferred endear the man to us. Elegiac and querulous as

he must always appear, we yet love Tasso better because

he suffered through nearly a quarter of a century of slow

decline and unexplained misfortune.

Taken altogether, the best complete edition of Tasso's writings

13 that of Rosini (Pisa), in 33 toU. The prose works (in 2 vols.,

Florence, Le Monnier, 1875) and the letters (in 5 vols., same pub-

lishers, 1853) havS been admirably edited by Cesare Giiasti. This

edition of Tasso's Lcllers forms by far the most valuable source for

his biography. No student can, however, omit to use the romantic

memoir attributed to Tasso's friend JIarchese Jlauso (printed in

Eosini's edition of Tasso's works above cited), and the important
Vita di ToTipLaio Tasso by Serassi (Bergamo, 1790). To give any-

thing like a complete account of more recent critical and bio-

graphical Tasso literature is impossible within the limits of this

article. (J. A. S.)

TASSONI, Alessandeo, Italian poet, was a native of

Modena, where he was born in 1565, and where he died

in 1635. From 1599 till 1608 he was secretary to

Cardinal Ascanio Colonna, and in this capacity saw some
diplomatic service ; he was afterwards employed for some
time in similar occupations by Charles Emmanuel, duke of

Savoy. His best-known literary work is a burlesque epic

entitled La Secckia Rapita, or " The Rape of the Bucket "

(1622), the reference being to a raid of the Modenese upon
the people of Bologna in 1325, when a bucket was carried

off as a trophy. As in Butler's Hudibras, many of the

personal and local allusions in this poem are now very

obscure, and are apt to seem somewhat pointless to the

general reader, but, in spite of Voltaire's contempt, it

cannot be neglected by any systematic student of Italian

literature (compare vol. xii. p. 512). Other characteristic

works of Tassoni are his Pensieri Diversi (1612), in which
he treats philosophical, literary, historical, and scientific

questions with unusual freedom, and his Conslderazioni

topra il Petrarcha (1609), a piece of criticism showing
great independence of traditional views.

TASTE is the sensation referred to tne mouth when
certain soluble substances are brought into contact with
the mucous membrane of that cavity. The sense is located

almost entirely in the tongue. Three distinct sensations

are referable to the tongue—(1) taste, (2) touch, and (3)

temperature. The posterior part of its surface, whers

there is a A-shaped group of large papillae, called circnm-

vallate papillae, supplied by the glosso-pharyngeal nerve,

and the tip and margins of the tongue, covered with

filiform (touch) papillae and fungiform papilla, are the

chief localities where taste is manifested, but it also exists

in the glosso-palatine arch and the lateral part of the soft

palate. The middle of the tongue and the surface of the

hard palate are devoid of taste. The terminal organs of

taste consist of peculiar bodies named taste-bulbs or taste-

goblets, discovered by Schwalbe and Lovfen in 1867. They
can be most easily demonstrated in the papillx foliaise,

large oval prominences found on each side near the base

of the tongue in the rabbit. Each papilla consists of a

series of laminae or folds, in the sides of which the taste-

bodies are readily displayed in a transverse section. Taste-

bodies are also found on the lateral aspects of the circum-

vallate panillae (see fig. 1), in the fungiform papillae, in the

Fio. 1^—Transverse section of a cJrcumvallate papilla; W, the papilla : p, p. the

wtill'in section ; R, R, the circalar sUt or fossa; K. K, the taste-bulhs In posi-

tion ; N, N, the nerves. The fl^urea arc from Landois and Stirling's Ffiyiiologt/.

papillae of the soft palate and uvula, the under surface of

the epiglottis, the upper part of the posterior surface of

the epiglottis, the inner

sides of the arytenoid car-

tilages, and even in the

vocal cords.

The taste-bulbs are min-

ute oval bodies, somewhat
like an old-fashioned Flo-

rence flask, about -^^ inch

in length by
j-J-j-

in breadth.

Each consists of two sets of

cells,—an outer set, nucle-

ated, fusiform, bent like

the staves of a barrel, and

arranged side by side so as

to leave a small opening at

the apex (the mouth of the fio?3.

barrel),called the gustatory ""•

pore ; and an inner set, five to ten in number, lying in

the centre, pointed at the end next the gustatory pore,

and branched at the other extremity. The branched ends

are continuous with non-medullated nerve fibres from the

gustatory nerve. These taste-bodies are found in immense

numbers: as many as 1760 have been counted on one

circumvallate papilla in the ox. They are absent in rep-

tiles and birds. F. E. Schultze states that they exist in

the mouth of the tadpole, whilst the tongue of the frog

is covered with epithelium resembling that of the gustatpry

bodies. Leydig has described organs having a similar

structure in the skins of freshwater fishes and the tadpole-

these may possibly be widely distributed taste-organs. -The

proofs that these aro the terminal organs of taste rest OD

careful observations which have shown (1) that taste i»

only experienced when the sapid substance is allowed to

come into contact with the taste-body, and that the senu

FIK. 2.

Fio. 2.—Isolated taste-bulb:

or protective cells ; K, under end : E free

end, open, with the projecting apices of

the taate-cells.

', Isolated protective cell ; ^, taste-



so T A T — T A T
IS absent or much weakened in those areas of mucous
membrane where these are deficient

; (2) that they are

most abundant where the sense is most acuta ; and (3)

that section of the glosso-pharyngeal nerve which is known
to be distributed to the areas of mucous membrane where

taste is present is followed by degeneration of the taste-

jbodies. At the same time it cannot be asserted that they

are absolutely essential to taste, as we can hardly suppose

that those animals which have no special taste-bodies are

I'devoid of the sense.

Taste is no doubt closely allied to smell ; hence in

invertebrates organs are found that may be referred to

either of the senses (see Smell). Tastes hava bjen vari-

ously classified. One of the most useful classifications

is into sweet, bitter, acid, and saline tastes. To excite

Jthe sensation, substances must be soluble in the fluid of

(the mouth. Insoluble substances, when brought into

xontact with the tongue, give rise to feelings of touch

or of temperature, but excite no taste. The specific mode
lOf action of sapid substances is quite unknown. The
extent of surface acted on increases the massiveness of the

sensation, whilst the intensity is affected by the degree of

concentration of the solution of the sapid substance. If

solutions of various substances are gradually diluted with

water until no taste is experienced, Valentine found that

the sensations of taste disappeared in the following order

—

syrup, sugar, common salt, aloes, quinine, sulphuric acid

;

and Camerer found that the taste of quinine still con-

tinued although diluted with twenty times more water

than common salt. Von Vintschgau found that the time

required to excite taste after the sapid substance was
placed on the tongue varied. Thus saline matters are

tasted most rapidly ("17 second), then sweet, acid, and
bitter (•258 second). This is probably due to the activity

of diffusion of the substance. No relation between the

chemical constitution of the substance and the nature of

the taste excited by it has yet been discovered, and there

are many curious examples of substances of very different

chemical constitutions having similar tastes. For example,

sugar, acetate of lead, and the vapour of chloroform have

all a sweetish taste. A temperature of from 50° to 90°

F. is the most favourable to the sense, water above or

below this temperature either masking or temporarily

paralysing it. Taste is often associated with smell, giving

rise to a sensation of flavour, and we are frequently in

the habit of confounding the one sensation with the other.

Chloroform excites taste alone, whilst garlic, asafcetida,

and vanilla excite only smelL This is illustrated by the

familiar experiment of blindfolding a person and touch-

ing the tongue successively with slices of an apple and of

an onion. In these circumstances the one cannot be dis-

tinguished from the other when the nose is firmly closed.

No doubt also experience aids in detecting slight differ-

ences of taste by suggesting to the mind what may be

expected ; it is not easy, for instance, to distinguish the

tastes .of red and white wine when the eyes are blind-

folded. Taste may be educated to a remarkable extent

;

and careful observation—along \n'ih the practice of avoid-

ing all substances having a very pronounced taste or

having an irritating eff'ect— enables Ua-tasters and wine-

tasters to detect slight differences of taste, more especially

when combined with odour so as to produce flavour, which

\vould be quite inappreciable to an ordinary palate. . As to

the action of electrical currents on taste, observers have

arrived at uncertain results. So long ago as 1752 Sulzer

ctated that a constant current caused, more especially at

the jnoments of opening and of closing the current, a sen-

sation of acidity at the anode
( + pole) and of alkalinity

at the katode ( - pole). This is in all probability due to

electrolysis, the decomposition products exciting the taste-

bodies. Grunhagen found that rapidly interrupted current
fail to excite the sense ; Von Vintschgau, who has directed

much attention to the sense of taste, says that when the

tip of his tongue is traversed by a current there is only a
tactile sensation. Again Hbnigschmied, on the contrary,

found that a current excited the metallic or acid taste at

the anode placed on the tip of the tongue, whilst the alka-

line taste of the katode was absent. The writer of this

article has found that this is the experience of most persons
examined by him.

Disease of the tongue causing unnatural dryness may
interfere with taste. Substances circulating in the blood
may give rise to subjective sensations of taste Thus
santonine, morphia, and biliary products (as in jaundice)
usually cause a bitter sensation, whilst the sufferer from
diabetes is distressed by a persistent sweetish taste. The
insane frequently have subjective tastes, which are real

to the patient, and frequently cause much distress. In
such cases, the sensation is excited by changes in the

taste-centres of the brain. Increase in the sense of taste

is called hypei'geiisia, diminution of it hy]3orjeusia, and its

entire loss agmsia. Pvare cases occur where there is a

subjective taste not associated v/ith insanity nor with the

circulation of any known sweetish matters in the blood,

possibly caused by irritation of the gustatory nerves or by
changes in the nerve centres.

As to the comparative anatomy of tho tougue, sco Owen's Cotii-

parative Anatcyiny ami JPhysiology of VcHcbrates (London, 1868).

For a full account of the physiology of taste, see Yon Vintschgau't
article " GcschmacUssinn, ' in Jlciinann'a Uandbueh cUr PhijsiolojU,

voL iiL part ii. (J. G. il.)

TATARS. See Tartam.
TATE, Naiium (1652-1715), poet-laureate, was born

in 1652 in Dublin, and was educated at Trinity College

there. He afterwards removed to London, and adopted

literature as a profession, succeeding Sliadwell as poet-

laureate in 1692. Ho died within the precincts of the

Mint, Southwark (whither he had taken refugo from his

debtors), August 12, 1715.

His name is still remembered in connexion with ihe Xno Vejslon

of the Psalms of David^ which, in conjunction with Nicholas

15RADY (y.v.), he published in 1696 (see HvM.v.-i, vol. xiL p. 590).

Tate was also the author of some ten dramatic pieces (see J>iop\

I>raincUica, i. 703) and a great number of poems, including one

entitled Tlte Innocent Epicure, or The Art of Angliiuj (1697).

TATIAN, one of the earliest Christian apologists, whose
personality and work had an important influence on the

history of the church duriug the period of the Antoniues.

He was by birth an Assyrian (according to Zahn of Sem-

itic descent), but received a Greek education, and, after

acquiring a very extensive knowledge of Greek literature,

began to travel about the Koman empire as a wandering

teacher or "sophist" But his inquiring disposition and

his earnest spirit remained unsatisfied alike with the

religions and the philosophies he encountered, while the

doings of men, their greed for amusement and pleasure,

their vanity and treachery, disgusted him. In this tem-

per, about 150 A.D., he reached Rome, where the Old Testa-

ment fell into his hands, and at the same time he came
into closer relations with the Christians ; their firm faith,

chaste morals, fearless courage, and close fellowship deeply

impressed him, and in the end the spectacle of their life

and their monotheistic doctrine founded upon prophetic

revelation completely conquered him. Henceforward the

whole unchristian world, with all its philosophy and

culture, presented itself to him as mere darkness and the

deception of demons, but the " barbarian philosophy " (fot

so he called Christianity) as the wisdom of God. He
became a convert, and soon afterwards (152-153) wrote

(most probably in Greece, where he stayed for some time)

•lii Oratio ad Grsecos, which gained him great repuU
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among the Christians, and is still extant. This discourse

is distinguished from the other apologies of that century

by the brusqueness with which its author repudiates the

culture of the Greeks ; his scorn, however, does not forget

to avail itself of the resources of Greek philosophy and
rhetoric. His polemic often reminds the reader of the

Cynics and of such scoffers as Lucian ; his view of things,

however, is very different from that of the last-named

writer, for with Tatian the " barbarian philosophy, " on

behalf of which he speaks, which teaches a monotheistic

cosmology and inculcates rigid asceticism and renunciation

of the world, is indisputably certain. In many details,

and even in the general outline of his philosophy, Tatian

the Christian continued without knowing it to be a Platon-

izing philosopher ; but that he had undergone a radical

change is shown by his views of history and civilization,

his faith in one living God, his conviction that truth is

contained nowhere else than in the Christian Scriptures,

his attitude of trust towards the Logos, made man in Jesus

Christ, and finally by his earnest and world-forsaking

expectation of judgment to come. The Oraiio, which is

polemical rather than apologetic in its character, has a

special importance in the»history of Christian dogma, inas-

much as it gives an elaborated exposition of the doctrine

of the Logos ; it was also read by subsequent writers, as,

for example, by Julius Africanus, for its chronological

data. Tatian was the first apologist to undertake, on be-

half of Christianity, a work of the class which afterwards

developed into the numerous " world-histories " written

from the Christian point of view. Tatian's diction is

often rough, harsh, and abrupt, his sentences involved

and inelegant. He has the art, indeed, of expressing him-

self with uncommon freedom and independence, and can

put things also in a very graphic way, but at the same
time he is a careless stylist, or rather, as an apostate from

the Greek view of things, he has tried to accentuate his

breach with classical traditions by elaborate carelessness

and deliberate eccentricity.

Tatian soon returned from Greece to Rome, and came
into close relations with the famous apologist Justin,

whom he reverenced greatly. He himself established a

school, to which the afterwards celebrated ecclesiastical

writer Rhodon belonged for a time. So long as Justin

lived (i.e., till 166) Tatian's doctrines excited no feelings

of offence in the Christian community, although even in

his Oratio there are germs of questionable and unorthodox

views. These germs, however, he continued to develop

until about 172 ; and, as about this very time the Roman
church became severely opposed to everything Gnostic

and heretical, a rupture was inevitable ; the date of the

breach is given by Eusebius (doubtless 'following Julius

Africanus) as having been 172. But the teaching of

Tatian had really become open to challenge. He drew a

distinction between the supreme God and the demiurge,

coDsidfjrJl-,^ the latter to be good in his natULO indeed,

bui quibii a subordinate being ; he accepted the doctrine

c( & Variety of aeons ; he utterly rejected marriage and the

vise cf animal foo'd ; he denied the blessedness of Adam
;

he began to abandon the allegorical interpretation of the

Scriptures and to see genuine difficulties and contradic-

tions in them ; he sought to demonstrate from the epistles

of Paul the indispensableness of the most rigid asceticism
;

but indeed all his " heresies " (and he has also been charged

with docetism) have their explanation in this desire of his

to establish a theoretical basis for his doctrine of the

Christian duty of complete world-renunciation. He joined

the " Encratites," a sect which indeed had existed before

this time, but which received new life from his presence.

Of his numeroua writings belonging to this period nothing

hm survived the hostility which sought their repression
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save a few titles (RipXiov vpoPXrjuaTwv, Trtfil tov Kara to»
(niTijpa KaTapTiajviov, &c.) and one or two very interesting
fragments in the works of Clement of Alexandria, Origen,
and Jerome. Clement of Alexandria seems personally tc

have known Tatian, and even to have been his pupil for a

time. Soon Tatian began also to be assailed in writing by
the teachers of the church, and to be set aside as a very
prodigy among heretics, and as a man who united the errors

of Marcion with those of Valentine. Musanus, Rhodon,
Irenceus, the author of the Muratorian fragment (see

below), Tertulliar., Kippolytus, Clement of Alexandria
and Origen all took part in refuting him.

Towards the end of his life, or perhaps even between
152 and 172, Tatian went from Rome to Mesopotamia,
and there—probably in- Edessa—wrought a great deal.

It is probable that he was in Rome about the year 172,
but whether he died there or in his native country is nol
ascertained. It is very possible that in Syria, where
ecclesiastical matters had not been developed so far as in

the West, the doctrines of Tatian met with toleration

within the Christian communities, but neither of this

can we be certain.' But this we do know, that- a -work

of Tatian's not yet mentioned, the Diatessaron, held its

ground in the Syrian churches and even in ecclesiastical

use for two whole centuries.

Tho Diatessaron is a gospel very freeiy and boldly constructed by
Tatian out of the four Gospels known to us. It cannot have been
produced durinsj his latter years, for all traces of dualism are
absent. On the other hand, however, it exhibits certain peculiar-

ities of the theology of its compiler. Probably one would not be

far WTonf^ in assigning it to the first years of the reign of Marcus
Aurelius. It was written by Tatian in Greek, not in Syriao as

Zahn has tried to make out; this is shown—(1) by the title, it

being known even among the Syrians as Diatessaron
; (2) by a few

Greek fragments which still survive
; (3) by the Latin redaction

which it received in the 6th century; (4) by its rejection in the

Muratorian fragment—for that the word "ra-tia-i," carelessly cor-

rected by the transcriber, stood originally " tatiani " may be

regarded as certain.^ In estimating the work scholars were formerly

entirely dependent on certain meagre notices in Eusebius, Theodoret,

Ephraem Syrus, Epiphanius, and. the later Syrians,' but we have
recently become possessed of large portions of it, and are now in

a position to form for ourselves an idea' of its character and plan.

In 1877 there was published* a Latin translation, by Aucher the

Mechitarist, of Ephraem's gospel commentary, which had been pre-

served in Armenian, and it then became apparent that Ephraem
had taken the Diatessaron as his basis.. This led to further research.'

Recognizing with other scholars that other Syrian writers also,

down to the middle of the 4th century, had used the Diatessaron

(Theodoret tells us that in his diocese alone he caused more than

300 copies to be withdrawn from uso), Zahn undertook the labo-

rious task of restoring the work with the help of Ephraem's com-
mentary and other sources.* In details much of what Zahn haa

given as belonging to the text of the Diatessaron remains problem.

atical,---in particular he has not been sufficiently careful in his

examination of the work of Aphraates,—but in all the main points

his restoration has been successful. The rediscovery of such a

work is in a variety of ways of the very highest importance for

the early history of Christianity. (1) It is of interest for the history

of the canon. It shows that in Tatian's time there was still no

recognized New Testament canon.'and that the texts of the Gospels

were not regarded as inspired. He could not possibly have treated

them with such freedom had they been held to be otherwise. But

the ecclesiastical use made of his work in Syria shows that Tatian

intended it for the church, and, as we are informed further by

Eusebius that Tatian also edited the Pauline epistles, we are entitled

to conclude that, like JIarcion, he. wished to frame a special New
Testament canon. (2) It is of importance for the Gospels as we

now have them. 'We learn from the Diatessaron that about 16C

A.D. our four Gospels had already taken a place of prominence it

the church and that no others had done so; that in particular tht

Fourth .Gospel had taken a fixed place alongside of the three

• The author of the Acta Archelai treats him as a heretic.

= See Zeilschr. f. d. luth. Theol, 1874 and 1875; Zeilsckr./. wiss.

TheoL, 1877; Zeilschr./. Kirchengcsch., iii. p. 400.

. ' Sea Credner, Einl., i. 437 sq.; Semisch, Tatiani Dialtstaron,

1856.
* Evangelii Concordanlis Expositio facta a S. Ephraemo, Venice.

» See Harnack, Ztschr. f. Kirchengesch. , iv. p. 471 «J.

' Zahn, Tatian's Diatessaron, 1881.
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synoptics. (3) As regards the text of the Gospels, we can conclude

from tlie Di'Uessarou tliat the texts of our Gosjiels about tlje year

160 ah-eady ran essentially as we now read tlieni, but that ibten-

tiounl changes were not wanting about the middle of the 2d century.

Thu-!, forcxani|iIe, Tatianin his Gospel according to Matthew found
nothing about tiie "chuich " and about the building of tliecliuicli

upon I'eter the rock. These sentences therefore are very probably
of later inteipolatiou. (4) It is of importance for the light it throws
on Tatian's Christianity. The Syriac translation of the Dlatessaron

still falls within the 2d century, but Zaljn was mistaken in assum-
ing it to presuppose a prior Syriac translation of the separate

Gospels (the so-called Syrus Ctii-etoniauiis) ; Baethgen * has shown
the latter to he the later. It was only gradually that the

"evangelium der Cetrennteu" superseded the "evaiigelium der

Gemischten."^
The best editions of tlie Oratio ad Ormcot are those Of Worth (Oxford, 1700),

>I;iranus (Paris. 1742 , anil Otto (Jena, 1851). See Daniel, Tatiati der Apotogtl,

1857; Zahn, Tatian's Diatessaron, Ellanfien. ISSl (compare al-io his Eraiig,-

Comm. Jes Theophitus, Etiangen, 1883, p. 286 iq.); Hainack, Tea:le u. Viitef-

sucltuugen z. Gescfi. d. altchr. Lie, i. 1 ; Id., Ztsc/ii\ /. Kirchtngeseh., Iv. 471 sq.;

an-r Tatian's Rude an die Gnechen tibersetzt u. eiiigeieitft, Giessen, 1884; Hitgen-

feld, Ktlzergesch., Leipsic. 1884; .Moller. art. " Tatian," in Herzog-PIitt's Encykt.,

ol. XV.; and Donaldson. Hist, of Christ. Lit., iii. p. 3-62. (A. HA.)

TATIUS, Achilles. See Romance, vol. xx. p. 635 sq.

TAULER, JoHANN (c. 1300-1361), was born about the

year 1300 in Strasburg, where his father was a wealthy

burgher. It is probable that he entered the Dominican
convent in his native city about the year 1313, while

Meister Eckhart was still professor of theology (1312-

1320) in the monastery school. From Strasburg he went
to the Dominican college of Cologne, and some believe that

his superiors sent him a few years later to St James's

College, Paris. After his theological education was
finished he returned to Strasburg. In 1324 the pope
placed under an interdict these parts of Germany, including

Strasburg, which supported the excommunicated emperor
Louis of Bavaria. It was one of the privileges of the

Dominican and Franciscan orders to be allowed to perform
religious services when the secular and all other regular

clergy were silenced by an interdict. The Dominican order,

however, had taken the side of Frederick, and in most
places refused to say mass ; but in Strasburg they remained
in the deserted city, kept their churches open, and admin-
istered to the citizens the consolations of religion. It is

supposed that this conduct of the Strasburg Dominicans
was due to the influence of Tauler. In 1339 the heads of

the order interfered, and commanded the monks to close

their churches. The town council in return banished the

Dominicans from the city. Tauler, with some of'his

brethren, found refuge in Basel, although that city, like

Strasburg, sided with the emperor. During these years

Basel was the headquarters of the " Friends of God

"

(Gottesfreutide, see Mysticism, vol. xvii. p. 133), and
Tauler was brought into intimate relations with the

members of that pious mystical fellowship. He returned
to Strasburg probably in the year 1346. It is somewhat
difficult to trace his later life. The Black Death came to

Strasburg in 1348, and it is more than probable that, when
the city was deserted by all who could leave it, Tauler
remained at his post, encouraging by sermons and personal

visitations his terror-stricken fellow-citizens. His corre-

spondence with distinguished members of the Gottes-

freutide, especially with Margaretha Ebner, and the fame
of his preaching and other work in Strasburg, had made
him known throughout a wide circle of pious people. He
seems to have made preaching journeys, in the later years

of his life, to Cologne and to other places in the Rhine-
land. He died in the year 1361.

• Emngelienfragiiienie : Der Griechische Text des Curelon'schen
Syrert, Leipsic, 1885.

'

' On the Diatessaron, its later history and various editions, sea
TjBsides Zahn, as cited above) the Codex Fuldensis, ed. Ranke, 1868;
Bchmeller, Ammonii Alex, qum et Tatiani dicitur Harmonia Emng.,
1841; Sievers, Tatian, Lat. sndGer., Paderbom, 1872; Martin, "De
Tatlanl Diatessaron Arabic* Veraione, " ii, ViXx&'iAnalecta iSacra, vol.

Ir. (1883), pp. 466. 487.

It is somewhat difficult to form an estimate of the religious life

and opinions of Tauler. For many 3't;ais the chief modern authority
upon the subject was the late Prof. L'. Solmiidt of Strasburg, whoso
views liad been introduced into England in iiiss Wiiikwortli's
book upon Tauler. According to Sidiinhlt, 'I'uulei's religious lile

divides into two parts, before and after what may be calh'il his

second conversion. In the fiist period Eckhart rules his religious

life ; in the second he is under the inHuenco of the niysteriou*

"Friend of God in the Obeiland," whom Schmidt asserts to be
Kicholas of Basel. Denifle doubts the historical character of this

episode and the genuineness of the book, while Preger admits tin;

fact of the conversion, but refuses to iileutify the mysterious stranger
with Nicholas of Ij.isel.

It is still more difficult to determine the precise nature of the
theological opinions of Tauler. Deiiitle maintains that the only
genuine remains of Tauler are the eiglity well-known Sermons in-

cluded in the earliest edition and four others in two manuscripts,
all of which bear Taulei's name; Preger seems inclined to admit in

addition the ScrhioHS in the account of Tatiler's conversion ; both
Clitics exclude the famous Iluuk of Sjiiritiial Poccrli/. Schmidt,
on the otlier liand, while admitting the authenticity of all tho
above-named sermons, calls the Boole of Spiritual Poverty Tauler's
masterpiece.

If wo take the Scnnons by themselves, then Tauler's teachers in
theology were the Pseudo-Dionysius, Augustine, Gregory, Beiuaid,
the two abbots of St Victor, Thomas Aquinas, and, above all,

Theodoric of Freiburg and ^leister Eckhart. His theology will

represent the purest and highest ty[ie»of German mysticism (see

MvsricisM), and, by insisting upon ]^ersoual relationship to God,
freedom from tlie thialdom of authority, and tlie worthlessuess of

mere good works without tlie renewal of the inward life, will re-

present a tendency in theology which found full cvpression in the

reformation of the 16th century. If, ou the other hand, the Book
of Spiritual Poverty be included among the genuine wi'itings of

Tauler, then undoubtedly his views have more distinct connction
with that doctrine of the appropriation of tlie benehts of Christ's

work of redemptiou by an iniltafio Chriiti finding expression in .1

life of evangelical jioverty which ia such a characteristic of th^
religious lite of the century to which he belonged. The problem
is a very difficult one, and it may be questioned whether we arc

yet in a position to solve it. Denifle is undoubtedly correct in

his statement that we need critical texts of 14th-cenlury mystical

writers, and that very great uncertainty exists with reference tn

the authors of the individual mystical writings of that period. It

may be added tliat it is very probable, when the organization and
method of work among the "Friends of God" are taken into con-

sideration, that many mystical books of devotion were the work,
not of one, but of several authors, and that the condjtions of the

problem concerning tlio authenticity of Tauler's writings ;'jo not

unlike those which exist among the books and tracts ascribed to

Wicklilfe. This at all events may be safely asserted, that Tauler's

sermons are among the noblest in the German language. They
are not so emotional as Suso's, nor so speculative as Eckhart's, but
tliey are iutensely practical, and touch on all sides the deeper pio-

blems of the moral and spiritual life.

Tauler's Sermons were printed first at Leipsic in 1498. and reprinted witlr

additions from Ecliliart an.i olhera at Basel (1-521, l-".22) and, at Cologne (1513).

Ttiere Is a recent edition by Julius llamberger, Irankf«rt, 1864. See Denize,
Das Bucfi fon geistUc/ier ArmuCli, 1877; Carl Schmidt. yo^ann Tauter von ijtross.

burg, Hamburg, 1841; Mt-s Wiiiitwortlr, Tauler's Life and Sermons; R. A.
Vauglian. J/ours with tl:e Mystics, 3d ed.. voi. L pp. 214-307. The tliird voliimo

of Prcger's Gesch. der deutschen Mystik im Uitlelatter, wliich will treat of
TauJer, is in the press.

TAUNTON, a municipal borough and market-town of

Somerset, England, is situated in the beautiful and fertile

vale of Taunton Dene, on the river Tone, on the Taunton
and Bridgwater Canal, and on several branches of the

Great Western Railway, 45 miles south-south-west of

Bristol, 31 north-east of Exeter, and 163 west-south-we.st

of London. The river is crossed by a stone bridge of

three arches. The town is well built, the three main
streets being wide and regular, and meeting in a triangular

space in the centre called the Parade, where there is a

market cross. The castle, now occuiried by the museum of

the Somerset Archaeological and Natural History Society,

is reputed to have been founded by Ine, king of the West
Saxons. The earliest portion of the present building was

erected by Walter GiflFard, bishop of Winchester, in the time

of Henry I., but the whole building was repaired in 1496,

and an embattled gateway erected by Bishop Langtop

The church of St Mary Magdalene, a spacious building

with double aisles both north and south of the nave i.s-

chieHj Perpendieulfi r. but has lemains of Normau work in
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the chancel arch, and of Eariy English in the north aisles (

and transepts. It possesses one of the finest of the

characteristic towers of Somerset, but only a facsimile

reproduction (erected 1857-62) of the old one. There

are still some remains of the Augustinian priory founded

by Bishop GifEard, and there are also two modern convents.

Taunton is an important centre of education, the principal

.nstitutions being the grammar school (founded in 1522 by

Richard Fox, bishop of Winchester), Huish's schools, the

Independent college (18-11), and the Wesleyan collegiate

institution (1817). The other principal public buildings

are the old market-house, the assembly rooms, the new
market in the Ionic style, and the shire hall in the Eliza-

bethan style, opened in 1858 at a cost of .£28,000. The
charitable institutions include the Taunton and Somerset

hospital (opened in 1809 and extended in 1870 and 1873),

the eye infirmary (1816), Gray's almshouses and chapel

(1635), St Saviour's home for boys (1870), and the servants'

training home (1882). The town possesses manufactories

of silk, collars and cuffs, and gloves, iron and brass found-

ries, coach-building works, and breweries. . There is also

a considerable agricultural trade. The population of the

municipal and parliamentary borough (area 1249 acres)

in 1881 was 16,614. The population of the same area in

1871 was 15,466.

Taunton lias played a prominent part during the troubled

periods of English history. Various Roman remains prove it to

have been occupied by the Romans; but it first obtained historical

notice wlien Ine, king of tlie West-Saxons, made it tlie border

fortress of his kingdom. It takes the name Taunton, or Thoneton,
from its situation on the Tone or Thono. The castle was razed

by Ethelburg after c.tpelling Edbricht, king of the South-Saxons.

About the time of William the Conqueror the town and castle

were granted to tiie bisliop of Winchester, and for many yeai-s the

castle ^v^^s the bishop's principal residence. In the reign of William
it possessed a mint. In 1497 the town and castle were seized by
the impostor Perldn Waibeok. Taunton was made the seat of the

suffragan see of Taunton and Bridgwater in 1538, but, ou the death
of William Finch, the first bishop, in 1559, the Act had no further

operation in reference to Taunton. Like the other towns of Somerset,

Taunton was strongly Puritan in its sympathies. Situated at a

point where the main roads of the county met, it was during the

Civil War almost constantly in a state of siege by one or other of

the rival parties. Having been gairisoned by the Parliamentary
forces, it was captured by the Royalists in the summer of 1643, but
on 8th July 1644 it was, after a long siege, taken by Blake, who
held it with heroic pertinacity till relieved by Fairfa.'t on the 11th
May 1645, and again after it was invested by 10,000 troops under
Goring till the siege was finally raised on the 3d July. Still constant

to its Puritan traditions, Taunton welcomed llonmouth in 1685 with
acclamation, and he was proclaimed king there on the 20th June,
the maidens of the town presenting him with a standard. As a

consequence, Taunton was made the clyef example of the fearful

vengeance of Jeffreys, who, at the assizes held in the castle, con-

demned no fewer than 134 inhabitants of the town and neighbour-
hood to death, and a much larger number to transportation. Taunton
obtained a municipal charter fronr Charles I. in 1627, which was
revoked in 1660. A second charter, granted by Charles II. in 1677,

was permitted to lapse in 1792 owing to the corporation allowing a

majority of their number to die without filling up the vacancies.

From this time until it again received municipal government, 17th
April 1877, it was under the care of two bailiffs appointed at the

:ourt leet of the lord of the manor. Formerly the town returned
two membei's to parliament, but in 1885 the number was reduced
to one.
See Toulraln's Historif of Tavnton, edited by Savnge, 182?; and sCTeral papers

In the Proceedings of the Som^i-set Archaeological Society for 1872.

TAUNTON', a city of the Uni.ed States, the county
seat of Bristol county, Massachusetts, lies some 31 miles

.nearly south from Boston. The town proper, sometimes

called Taunton Green, stands on the right bank of tlie

Taunton river, at the head of navigation, about 17 miles

above its mouth. The entire area enclosed within the coi--

porate limits is 37 square miles. Taunton is traversed

by the main line of the Old Colony Railway, which con-

nects it with Boston and Fall River, Mass., and Pro-

vidence, R.I. Owing to its situation and its connexions

\>y. rail and sea, Taunton baa become a supply point for the

greater part or south-eastern Massacliusetts. The popula-

tion of the city was 18,629 in 1870, 21,213 in 18S0, and
23,674 in 1885, showing an increase somewhat in excess of

that of the State at large. Fully one-fourth of the popU'

lation are of foreign birth, and the proportion is increasing.

The State lunatic asylum is in 'Taunton. The leading

industries are the manufacture of cotton goods, iron and
steel products (particularly locomotives, machinery, nails

and spikes), and silver-plated table ware. Taunton *<i3

incorporated as a town in 1639, and received a city chartef

in 1864.

TAURIDA, a government of southern Russia, includes

the peninsula of Crisie.^ (?•''•) and a tract of mainland

situated between the lower Dnieper and the coasts of the

Black Sea and the Sea of Azoff, and i^ bounded by these

two seas on the S., while it has on the N. the governments
of Kherson and Ekaterinoslaff. The area is 24,540 square

miles, of which 6990 square miles belong to the Crimea;
its continental part consists of a gently undulating steppe

of black earth, with onl'y a few patches of salt clay on the

banks of the Sivash or Putrid Sea, and sands in the lower

course of the Dnieper. It is watered by the Dnieper,

which flows along the frontier for 180 miles, and by two

small rivers, the Molotchnaya and Berda. ilany small

lakes and ponds occur in the north, especially among the

Dnieper sands, as well as on the Kinburn peninsula, at the

mouth of the Dnieper, where salt is made. There are no

forests except the artificial plantations in the colonies of

the Mennonites. The climate is continental, and resembles

that of central Crimea and Kher.-ion. The iwpulation- in

1883 was 940,530 (247,780 in Crimea). The continental

portion, although less mixed than that of the peninsula,

consists of Russians (Great, Little, and White Russians)^

who constitute 83 per cent, of the population, Germans (11

per cent.), Bulgarians (5 per cent.), and Jews (1 per cent.).

Agriculture and cattle-breeding are the lading 'occupations.

Wheat is the chief product, and by tlie Germans and Russian Non-
conformists on the Molotchnaya agriculture is carried to a high

degree of perfection. In 1882 there were within the governme'nt

356,270 horses, 485,800 cattle, and 3,985,300 sheep (2,891,700

merinos). Salt is made both on the mainland and in the Crimea,

and the fisheries along the coast supply au export trade. Manu-
factures are insignificant, but there is a brisk export trade in

grain, salt, fish, wool, and tallow. The main centres of trade are

the Kakhovka port on the Dnieper, Berdyansk ou the Sea of Azoff,

and the seaports of Eupatoria, Scbastopol, Sudak, and Theoilosia.

The government is divided into eight districts, the chief towns of

which (with populations in 1881) are Simferopol (29,030), capital

of the government, Eupatoria (13,420), and Theodosia (10,800) in

Crimea, and Aleshki (891 5), Berdyansk (18,1 80), Melitopol (13,310).

Perekop (42S0), and Yalta (3000) on the continent. Several villages,

such as Bolshoy Tokinak (8000) and Andrsevka (7300). have eac''

a poptilation of more than 5000.

TAUROJIENIUM. See Taormina.
TAURUS. See Asia Minor, vol. ii. p. 704-5.

TAVERNIER, Jean Baptists (1605-1689), the cele-

brated traveller and pioneer of French trade with India,

was born (1605) at Paris, where his father Gabriel and

uncle Melchior, Protestants from Antwerp, pursued with

reputation and success the profession of geographers and

engravers. The conversations he heard in his father's house

inspired Jean Baptiste with an early desire to travel, and

in his sixteenth year he had already visited England, the

Low Countries, and Germany; and seen something of war

with the imperialist Colonel Hans Brenner, whom ho met

at Nuremberg. Four and a half years in the .household

of Brenner's uncle, the viceroy of Hungary (1624-29), and

a briefer connexion in 1629 with the duke of Rethel and

his father the duke of Nevers, prince of Mantua, gave him

the habit of courts, which was invaluable to him in later

years, and at the defence of Manttia in 1629, and in Ccr.

many in the following year with Colonel Walter Butler

(aft^rward8_ notorious through the death of Wallensteiau
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ho gained some military experience. When lie left Butler

to view the diet of Ratisbon in 1630, he had seen Italy,

Switzerland, Germanj', Poland, and Hungary, as well as

France, England, and the Low Countries, and spoke the

princii>al languages of these regions. He was now eager

to visit the East, and at- Ratisbon he found the oppor-
tunity to join two French fathers, M. de Chapes and M. de
St Liebau, who had received a mission to the Levant. In

their company he reached Constantinople early in 1631,
and here he spent eleven months, and then proceeded by
Tokat, Erzerum, and Erivan to Persia. His farthest point

in this first journey was Ispahan ; he returned by Baghdad,
Aleppo, Alexandretta, Malta, and Italy, and was again in

Paris in 1633. Of the next five years of his life nothing

is known with certainty, but it is probable that it was
during this period that he became controller of the house-

hold of the duke of Orleans, In September 1638 he
began a second journey (1638-43) by Aleppo to Persia

and thence to India as far as Agra and Golconda. His
visit to the court of the Great Mogul and to the famous
diamond mines was, of cour.se, connected with the plans

realized more fully in his later voyages, in which Tavernier

travelled as a merchant of the highest rank, trading in

costly jewels and other precious wares, and finding his

chief customers among the greatest princes of the East.

The second journey was followed up by four others. In

his third journey (1643-49) he went as far as Java and
returned/by the Cape ; but his relations with the Dutch
proved not wholly satisfactory, and a long lawsuit on his

return yielded but imperfect redress. In his last three

journeys (1651-55, 1657-62, 1664-68) he did not proceed

beyond India. The details of these voyages need not

detain us here, and indeed are often ob.scure : but they

completed au extraordinary knowledge of the routes of

overland Eastern trade, and brought the now famous

merchant into close and friendly communication with the

greatest Oriental potentates. They also secured for him
a large fortune and great reputation at home. He was

presented to Louis XIV., "in whose service he had

travelled sixty thousand leagues by land," received letters

of nobility (16th February 1669), and in the following

year purchased the barony of Aubonne, near Geneva.

In 1662 he had married iladeleine Goisse, daughter of a

Parisian jeweller.

Thus settled in ease and affluence, Tavernier occupied

himself, as it would seem at the desire of the king, in

publishing the account of his journeys. He had neither

the equipment nor the tastes of a scientific traveller, but

in all that referred to eommerce his knowledge was vast

and could not fail to be of much public service. He set

to work therefore with the aid of Samue! Chappuzeau, a

French Protestant litterateur, and produced a Nouvflle

Relation de Ulnterievr du iSerail dn Grand Seigneur (4to,

Paris, 1675), based on two visits to Constantinople in his

first and sixth journeys. This was followed by Le Sir

Voyayes de J. B. Tavernier (2 vols, 4to, Paris, 1C76) and

by a supplementary Reciitil de Phisievrs lielodons (4to,

Paris, 1679), in which he was assisted by a certain La
Chapelle. This last contains an account of Japan, gathered

from merchants and others, and one of Tong-king, derived

from the observations of his brother Daniel, who had

shared his second voyage and settled at Batavia; it con-

tained also a violent attack on the agents of the Dutch East

India Company, at whoso hands Tavernier had suffered

more than one v/rong. This attack was elaborately an-

swered in Dutch by H. van Quellenburgh ( Vindicix Bata-

riese, Amst., 1684), but made more noise because Amauld
drew from it some material unfavourable to Protestantism

for his Afoln<iiv poiir/M Cat/io/iqtin: (16bl), and so brought

on the traveller a ferocious onslaught in Jurieu's Esprit de

M. Amauld (1684). Tavernier made no reply to Jurieu
;

he was in fact engaged in weightier matters, for in 1684

be travelled to Berlin at the invitation of the Great Elector,

who commissioned him to organize an Eastern trading com-

pany,— a project never realized. The closing years of Ta-

vernier's life are obscure ; the time was not favourable for

a Protestant, and it has even been sup[)osed that he passed

some time in the Bastille. What is certain is that he left

Paris for Switzerland in 1687, that in 1689 he passed

through Copenhagen on his way to Persia through Mu.s-

covy, and that in the same year he died at Moscow. It

appears that he had still business relations in the East, and

that the neglect of these by his nephew, to whom tliey were

intrusted, had determined the indefatigable old man to a

fresh journey.
Tavcrniei's travels, though often reprintej and translated, havo

two defects the author uses other men's material without dis-

tinguishing it from his own observations; and tlic nairative is much
confused by his plan cf often deserting the chronological order and
giving instead notes from various journeys about cel^ain routes.

The latter defect, it is tn;e, while it embarrasses the biographer, is

hardly a blemish in view of the object of the writer, who sought

mainly to furnish a guide to otlier merchants. A careful attcinpt

to disentangle the thread of a life still in many parts obscure has

been made by Charles Jorct; Jean Hn-ptisle Tavernier d'apris (/cs

Doci'.mcnls Noiiveaux, 8vo, Paris, 1886, where the literature of tho

subject is fully given.

TAVIRA, a seaport of Portugal, in the province of

Algarves, at the mouth of the Seca, 21 miles eastnorth-east

of Faro. It is regularly built, and has an alcazar, used as

an official residence, besides other public buildings. It

has sardine and tunny fisheries, and carries on a consider-

able coasting trade. Excellent fruit is grown in the

neighbourhood. The population in 1878 was 11,459.

TAVISTOCK, a town of Devonshire, England, is finely

situated in the valley of the Tavy, on the western border

of Dartmoor, and on the South Devon Railway, 15 miles

north of Plymouth, 14 south-east of Launceston, and 213
westsouth-west of London. The town has been greatly

improved since 1845, chiefly at the expense of the duke

of Bedford, by the construction of a system of sewage and

the erection of many new dwellings suitable for the work-

ing classes There are some remains (including a portion

in the square, now used as a public library established in

1799) of the magnificent abbey of Sts Mary and Rumon,
first founded in 961 by Orgar, earl of Devon. After de-

struction by the Danes in 997 it was restored, and among its

famous abbots were Lyfing, friend of Canute, and Aldred,

who crowned Harold II. and William, and died archbishop

of York. The abbey church was rebuilt in 1285, and the

greater part of the abbey in 1457-58. The church of St

Eustachius possesses a lofty tower supported on four open

arches. Among the principal faiblic buildings are the guild-

hall (1848;, the corn market (1838), the market buildings

(IS-OS), and the new hall for concerts and public entertain-

ments. Near the town is Kelly College, opened in 1877,

founded by Admiral Benedictus Marwood Kelly, with a

preference for the founder's kin. Mines of copper, man-

ganese, lead, silver, and tin are in the neighbourhood, and

the town possesses a considerable trade in cattle and corn,

as well as a brewery. The population of the township in

1881 was 6914. The parliamentary borough (area 11,450

acres), which had a population in 1871 of 7725 and in

1881 of 6879, was merged in the county in 1885.

The town owes its origin to the foundation of the abbey in 961.

From Henry I. the abbots obtained the entire jurisdiction of tho

hundred of Tavistock, with a weekly market. A school for Saxon
literature was established by the monks, which 'flourished tU! the

Reformation. The Royalists were quartered at Tavistock after

the defeat of the Parliamentarians on liradock Down in 1643, and
Charles 1. visited it on his way to Cornwall. It returned members
to parliament from the time of Edward I. till 1885, among its

representatives having been John Pym, the great opposer of the
policy o£ Charles 1., and William, Lord Russell, beheaded in tho
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reign of Charles II. Among tlie famous natives nf Tavistock are

Sir'jolin Glanville, judge under James 1., William Brown, the

author of Britannia's Pastorals, and Sir Francis Drake, of whom a

colossal statue by Boehm was presented to the town by tbo duke,

of Bedford in 1883.

TAVOY, a British district in the Tenasserim diviaion

of Burmah, lying between 13° 15' and 15° 11' N. lat. and

between 97° 48' and 98° 44' E. long. It has an area of

7200 square miles, and is bounded on the N. by Amherst

district, E. by the Yoma Mountains, S. by Mergui

district, and W. by the Bay of Bengal. The district i§

enclosed by mountains on three sides, viz., the main chain

of the Yomas on the east, rising in places to 5000 feet,

which, with its densely wooded spurs, forms an almost

impassable barrier between British and Siamese territory
;

the Nwahlabo in the centre, which takes its name from its

loftiest peak (5000 feet) ; and a third range, under the

name of Thinmaw, between the Nwahlabo and the sea-

coast. The chief rivers are the Tenasserim and Tavoy, the

former being formed by the junction of two streams which

unite near Met-ta ; for the greater part of its course it is

dangerous to navigation. The Tavoy is navigable for vessels

of any burden. It is interspersed vvith many islands, and

with its numerous smaller tributaries afford-s easy and rapid

communication over the country. The climate is on the

whole pleasant. The rainfall averages about ISO inches

a year.

The census of ISSl returned the poimlation of Taroy at 84,988

(males 41,735, females 43,203), of whom 82,187 were Buddhists, 823

were Mohammedans, and 1368 were Christians. The headquarters

and capital is Tavoy town, which is situated on the left bank of

the liver of the same came, and contained a population of 13,372

in 13S1. Of tlie total area, only 83,740 acres are (1885-86) culti-

vated. Rico is the principal product ; the betel-nut is extensively

grown for home consumption ; and the district is particularly rich

in fruit trees. With its only port difficult of access, and with no
means of internal coiuiiuiuication, the trade of Tavoy district baa

always been small and almost entirely confined to Siaiu and the

Straits Settlements. The principal imports are piece goods and
other cotton manufactures, raw silk, tea, crockery, wines and
spirits, metals, and provisions The clief manufactures are salt

«nd earthen jiots. The gross revouue of the district in 1885-85 was

£20,235, of -.vliirh the land contributed £12,663. Tavoy was handed
over to the British at the end of the first Burmese war in 1824

A revolt broke out in 1829, headed by Jloung Da, the former

goveruor, which was at once quelled, and since then the district

BBS remained in undisturbed possession of the British.

TAWING. See Leather.
TAXATION. With regard to taxes in general Adam

Smith lays down four maxims which have been briefly

described as the maxims of equality, ceriaml;.'. convenience,

and economy. The treatment of the general principles of

taxation by subsequent writers consists in the main of the

development and criticism of these celebrated canons.

Equality of Taxaiion.—The subjoined passage from

Adam Smith contains the germs of several distinct theories

of what constitutes just or equal taxation:

—

"The subjects of every state ought to oonlribure towards the

support of its goveniraeiit as nearly as rio-ssible in proportion to

thcii respective abilities, that is, in proportion to tiie revenue wliicii

they respectively enjoy under the protection cf the state The
CTpense of government to the individuals of a great nation is like

the expense of management to the joint teiiants of a great estate,

who are all obliged to contribute in proportion to their respective
interests in the estate. In the observation or neglect tf this

niavi'u consists what is called the equality or inequality o.'' taxation.
Every tax, it must be observed once for oil, which falls finally
upon one only of the three sorts of revenue above-mentioned [viz.,

rent, w.iges, profits] is necessarily unequal in so far as it does not
alfect the other two. in the following exaiaination of difi'creut

taxes I shall seldom take much further notice of this sort of
inequality, but shall in most cases confine my observations to that
inequality which is occasioned hy a particular tax falling unequally
upon that particular sort of private revenue which is affected by it

The first sentence implies (a) that every Government has
the ruflu to exact contributions for its support from all its
pubjects. According to this view, the riaht of taxation is

derived directly from the conception of sovereignty. It

was the determination to insist on this principle whicl.

led to the retention of the 3d. per lb duty en tea, thai
" figment of a tax, that peppercorn rent," which lost the

British their American colonies. The Americans opposed tc

this absolute doctrine the maxim that taxation ought to be

coincident with representation,—that only those whc shared

in the powers should have the burdens of government. If

the latter opinion is strictly construed it would follow that

all taxes on articles of universal consumption are urjust

except in a country where all who have the natural have
also the legal capacity of voting. The doctrine of sove-

reignty as the basis t: taxation, pushed to its logical

extieme, results in the maxim that a Government should

impose such taxes as are " most easily assessed and
collected, and are at the same time most conducive to

the public interests" (M'Culloch). Just as a general look?

to the efiiciency of his arrny as a whole, and is prepared

to s.tcrifice any portion if necessary, so, it may be said,

the state should not regard the particular interests of

individuals, but should rather consider the nation as an
organism, or, to adopt older phraseology, a leviathan. So
far as the political existence of a state is concerned, this

view seems to meet with general acquiescence even in

modern times, when patriotism is often classed amongst

the doubtful virtues, but no ideal of a perfect state has

yet met with such acceptance in any nation as to render

popular a complete neglect of private interests.

Accordingly, a second basis of taxation (6) is found \r

the expansion of the term "abilities" used by Adam
Smith, which leads to the position that taxes ought to be

levied so as to involve equnlitt/ of sacrifice on the part of

the contributor.:!. This is the ideal of taxation which was

advocated by Mill and Fawcett. "Equality of taxatinr;

as a maxim of politics," says the former, " means equality

of sacrifice. It means the apportioning the contribution

of each person towards the expenses of government, so

that he shall feel neither more nor less inconvenience from

his share of the payment than every other person experi-

ences from his." It is admitted that this standard cannot

be completely realized, but it is thought to furnish a

proper foundation of remission in some cases and of pro

portional increase of taxation in others. It is generally

on this ground that it is proposed to leave incomes below

a certain amount untaxed,—a plan which, so far as direct

taxes are concerned, has been adopted in the United

Kingdom. It is clear, however, that any taxes on com-

modities in general use must infringe this canon, whilst

the distinction between " necessaries " and " luxuries," as

Adam Smith pointed out, is difficult to draw in com-

munities advancing in civilization; and certainly a con-

siderable portion of the taxes on stimulants is, as a

matter of fact, derived from perrons whose incomes are

below what is generally con.sidered a reasonable minimum

for the standard of comfort, and such persons would prob

ably consider enforced abstinence a greater sacrifice than

the payment of a direct tax. It is also principally on

the ground of equality of sacrifice that the proposal for

graduated or progressive taxation rests. It is argued that

a person with £10,000 a year can pay 10 per cent, (for

example) as easily as a person with £1000 can pay 5 per

cent. It is to be observed that the principle of equality

of sacrifice regards the payment of taxes as duty imposed

on the subjects of a state independently cf the advantages

they may derive individually from the expenditure of the

amount levied.

A third basis of taxation, however, is found m tfce

principle (c) that taxes ought to be considered as payr.cnt

for valuable services rendered by the state to individcait

and this seems to be the position Adam ST.ith bad lo y.:-
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in introducing the clause "under the protection of the

state," and in comparing the individuals of a great nation

to the joint tenants of a great estate. It is easy to show,

as Mill does, that, if protection is taken in its narrowest

signification, as a matter of fact the poor need more

protection than the rich, but the argument becomes more
plausible, and more consonant with the general teaching

of Mill, if stress is laid on the protection and assistance

afforded by the state in the process of acquisition of indi-

vidual fortunes—ajview of taxation sometimes called the

social dividend theoty (cf. "Walker, Helferich). It is really

on this ground that iMill proposes that the "unearned
increment " from land should be taken by the state, and,

as has often been pointed out, " unearned increments

"

are by no means confined to land. Without much exag-

geration .the state may be regarded as a partner in all

industrial undertakings, and is therefore entitled to a

share in the proceeds. In a somewhat similar manner,
poor rates, education rates, <fec., have been regarded as of

the nature of insurance paid by the rich against the care-

lessness of the poor. The principle under consideration

has been generally applied in cases in which the service

rendered by the state and the benefit accruing to indi-

viduals are easily discovered and estimated, especially in

connexion with local taxation.

The object of taxation is in general to provide the state

with an adequate revenue, but in all cases the indirect

effects are important, and sometimes provision of revenue

is considered of secondary importance. Accordingly it has

been maintained (d) that the state ought to use its powers

of taxation for the promotion of various social ends. Adam
Smith remarks that "it has for some time past been the

policy of Great Britain to discourage the consumption of

spirituous liquors, on account of their supposed tendency

to ruin the health and corrupt the morals of the common
people," and in our own times the falling off in the revenue

from alcoholic drinks often furnishes a subject for apparent

congratulation in "budget" speeches. German writers with

socialistic tendencies {e.g., Wagner) have emphasized this

social point of taxation ; and Mill, although disapproving

of graduated taxation of income, advocated. the imposition

of extremely heavy succession duties, with the object of

promoting a better 'distribution of national wealth and
compelling individuals to rely on themselves. Many
rtations again have imposed duties on. imports with the

view of protecting and encouraging home industries, and
most of the import duties levied in England before the

great reforms of Peel were of this nature. Accordingly,

both theoretically and .practic:;lly, the promotion of social

or moral ends may be considered as a fourth basis of taxa-

tion. It is worth noticing that in early times the fines

received in the courts of justice were an important source

of revenue.

Whatever basis of taxation be adopted, the elementary
principle of justice noticed in the conclusion of A. Smith's

first canon must be considered. If it is just to tax A, it

is just to tax B under precisely similar circumstances.

Thus stated, the principle seems almost formal, but for

practical purposes small differences in circumstances may
be neglected, and it is clear that in any great nation the
taxpayers may be arranged in a limited number of groups,

within each of which the constituent individuals may be
regarded as sitnilarly situated. A tax on rent, or wages,

or profits would be obviously unequal if those in one place

or employment were taxed while those in another were
left free. The practical difficulty is to discover what cases

may fairly be regarded as similar, especially if equality of

sacrifice be taken as the ideal.

As a matter of fact, in every civilized community a

complex system of taxation is adopted, the different parts

of which rest in different degrees upon the various prin-

ciples just noticed. Some taxes are justified on the
grounds of their convenience to the sovereign power, and
others are increased or diminished in certain cases in

accordance with the principle of equality of sacrifice;

some are regarded as payments for services rendered by
the state, others partake of the nature of sumptuary
regulations or are approved on various social or moral
grounds ; and sometimes the imposition of one productive
tax involves, on the ground of simple equality, the adop-
tion of similar taxes which are hardly worth collecting.

The remaining canons of Adam Smith are partly, like the

first, ethical in character partly purelj' economic. Of the

second—the canon of certainty—Adam Smith remarks :
—

'

" The time of payment, the manner of payment, the^

quantity to be paid, ought all to be clear and plain to the

contributor and to every otlier person [on the ground of

the otherwise arbitrary powers which are given to the tax-

gatherer] .... The certainty of what each individual

ought to pay is in taxation a matter of so great importance

that a very considerable degree of inequality, it appears,

I believe, from, the experience of all nations, is not near

so great an evil as a very small degree of uncertainty."

Perhaps the best example of the infringement of this canon

is furnished by the taxes levied from the miserable pro-

vincials by their Roman governors.

The third rule—the canon of convenience—which enjoins

that "every tax ought to be levied at the time or in the

manner to which it is most likely to be convenient for

the contributor to pay it," may be justified, not merely

on general grounds of good government, but also on the

special economic ground of the increase in the productive-

ness of taxes which satisfy the condition. It has been

found possible to raise a considerable revenue by taxes on

commodities, the payments of which by the consumers are

made in insensible portions, when it would have been im-

possible to collect the same amount by direct taxation at

comparatively long intervals Taxation is in this respect

like bleeding.

The fourth rule—the canon of economy—states as its

general principle that " every tax ought to bo so contrived

as both to take out and to keep out of the pockets of the

people as little as possible over and above what it brings

into the public treasury of the state.' Taxes may, accord-

ing to Adam Smith, break this rule by requiring a large

number of officials for their collection, by restraint of

trade and production, by encouraging smuggling, and by

causing unnecessary vexation; "and, though vexation is

not, strictly speaking, expense, it is certainly equivalent

to the expense at which every man would be willing to

redeem himself from it." On smuggling Adam Smith

elsewhere remarks that " to pretend to have any scruple

about buying smuggled goods would in most countries be

regarded as one of those pedantic pieces of hypocrisy which

serve only to expose the person who affects to practi"*

them to the suspicion of being a greater knave than his

neighbours." It may be observed that in practical politics

it is generally taken for granted that a tax which can be

evaded will be evaded, and indirect methods of taxation

are to a great extent devices by which possibilities of

evasion are restricted.

To these general rules of taxation ejfplicitly given by

Adam Smith, the following may be added, most of which

are implied in different passages of his treatment of taxa-

tion, but have been expounded and emphasized by subse-

quent writers. A convenient summary is given by Hel-

ferich in Schonberg's Handbvch der Politiscken Oekonomit

(vol. ii. p. 138). (a) A given amount of revenue is. as a

rule, both from the point of view of the Government and

its subjects, more conveniently raised from a small numbei
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of very iiroductive taxes than from a larger number with

smaller returns per unit. This was one of the principal

financial reforms advocated by Adam Smith with reference

to the customs duties, and has been carried out in the

United Kingdom by Sir Robert Peel and his successors.

The inextricable confusion of the customs duties levied

before these reforms were effected can only be realized by

those who study the details of the history of taxation. A
similar process of simplificatLon has been partially ap|»lied

to the direct taxes, but in many cases (especially in local

taxation) the rule is more honoured in the breach than in

the observance. (6) A good system of taxation ought to

provide for a self acting increase in the revenue in propor-

tion as the population and the consequent demands for

governmental expenditure increase. It has been found by

experience that an old tax causes less inconvenience than

a now tax of smaller amount, a fact which is so striking in

some cases as to have given rise to the saying that an old

tax is no tax. (c) Those taxes are best which yield a

steady and calculable return, instead of a return fluctuat-

ing in character and difficult to estimate, (d) Those taxes

are best which in case of need can be most conveniently

increased in amount. It is this characteristic of the

income tax which renders it so popular with chancellors

of the exchequer, and it was partly on this ground that

Mr Gladstone substituted a tax on beer for the tax on
malt, (e) Regard must always be paid to the real inci-

dence of taxation, and care taken that the real burden of

the tax falls on those aimed at by the legislature. No
part of the theory or practice of taxation has given rise to

so much controversy as the incidence of particular taxes, a

subject indeed of so much difficulty and importance as to

occupy the greater portion of the treatment by systematic

»rit.;rs.

Incidence of Taxation.—Taxes are generally divided

in'.o direct and indirect. A direct tax is defined by Mill

l-s one "demanded from the very persons who it is in-

tended or desired should pay it." Others {e.g., M'CuUoch)
•Jetine it as a tax taken directly from income or capital.

In the former definition non-transferable taxes on expendi-

ture would be included {e.g., a tax on livery servants), but
'lot in the latter. Mill's definition has been generally

adopted {e.g., by Wagner, in the German Haiidhuch,

-'o\. ii. p. 152); but in any case the most important direct

taxes practically are those levied on income or capital

directly, and the most important indirect the customs and
'jxcise duties. In examining the incidence of taxation the

order oi arrangement adopted by Adam Smith seems best.

He discusses separately taxes on the three great species

of income,—rent, profits, and wages (appending to the
articles on the first two an examination of taxes upon the

capital value of land, houses, and stock), and taxes intended
to fall indifferently upon every species of revenue, viz.,

capitation taxes and taxes upon consumable commodities.
Taxes on, Rent.—What is commonly known as rent

consists in general of two parts, which may be termed
economic rent and profit rent. Economic rent arises from
the superiority of advantage of any source in the produc-
tion of a certain amount of utility over the least productive

source which the conditions of demand and supply (includ-

ing transmission to market) render it possible to employ.
Thus, in the production of food, some lands have an
advantage in fertility or situation ; again, in furnishing

amenities of accommodation or facilities for business, some
houses have from their situation a similar advantage; and
again, different processes in the arts and manufactures are
superior to others (giving rise to patents). In all these

cases where the amount of the 'superior sources is limited
(naturally or artificially), and recourse must be made to
inferior sources of supply, economic rent is paid for the

superior advantage Any tax imposed on this species ol

revenue falls on the owner. If levied in the first instance

from the lessee, he will pay so much less rent, and any now

taxes imposed during the currency of leases ought, il

intended to fall on the owner, to be taken directly from

him. It may bo assumcd°that every owner of a supcrioi

source has exacted the highest price obtainable for its use,

so that he cannot transfer the tax to the tenant, noi

through the tenant to the consumer. If, for example, c

tax is imposed oi> ihe economic rent of agricultural land,

the landlord cannot exact it from the tenant (for if the

tenant could afford more rent, why under competition was

he not forced to do so before 'I) nor from the consumer of

the produce, for the price is obviously determined inde

pendently of rent. Similarly a tax on the ground rent ol

houses, if it be assumed that the land is useless for othei

purposes, mu'st fall on the owners; although a certain

portion will be transferred to the occupier if the landlord

could use it otherwise and escape the tax {cf. Mill, bk. v

ch. iii. §6), Taxes on economic rent of various kinds, so

heavy as to absorb the whole amount, have been advocated

by some theorists on grounds noticed under Adam Smith'?

first canon. It is said they would impose no burden on

the state as a whole, that they would not affect production

or accumulation, and even that the substitution of the

state for private owners—who are simply naii consuniere

fruges—would really increase the wealth and power of

the nation by compelling these unproductive consumers

to work, and by lightening the pressure of taxation on

industry. It is, however, obvious that the confiscation ot

rent would, seeing that land has for generation? been it

the circle of exchangeable commodities, strike at the roots

of the institution of private property. Apart from this

general objection, there would in the case of agricultura,'

land be great difficulty in sejiarating economic from profiv

rent, and any exceptional tax on the latter would obviously

tend to check agricultural improvements.

Taxes on Projits.—Profits, as commonly used, is a term

embracing three elements which, from an economic and
financial point of view, are quite distinct in character, viz.,

interest (pure and simple), insurance against risk, and

earnings of management. The interest on capital in any

industrial area, lent on the same security, tends to equality.

If, then, a tax is imposed on interest in every form, the

incidence in the first place will be on the owners of cap-

ital. But two indirect consequences will follow. (1) As
Adam Smith remarks, " the proprietor of stock is properly

a citizen of the world, and is not necessarily attached

to any particular country. He would be apt to abandon

the country in which he was exposed to a vexatious

inquisition in order to be assessed to a burdensome ta.x,

and would remove his stock to some other country, where

he could either carry on his business or enjoy his fortune

more at his ease." In this case the ultimate result would

be that the country in which the tax was imposed would

possess less capital, and thus would' yield a higher rate of

interest sufficient to counterbalance the burden of the tax

(2) The tax would tend to check the accumulation of

capital within the country, so far as the interest received

is a cause of accumulation, with the same ultimate result

as in the former cafee. It must, however, be observed

that the rate of interest is only one of the causes aff'ecting

the accumulation of capital.

A tax on some particular form or inCei-est (security still

being supposed perfect), for example on mortgages on land,

would obviously fall on the borrowers. In the samo'way

a tax on that part of the profit rent of houses which is

interest on capital tends to fall on the occupier. In gene

ral, however, the security is more or less imperfect, and

the insurance against risk is allowed for in the rate of
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interest charged on borrowed capital. Thus a tax which
took equal percentages from all species of interest would
be in part a tax on insurance against risk, and the

tendency must be for such a tax to fall on the borrowers

of capital. Suppose at any time a perfect security yields

3 per cent, and one with greater risk 6 per cent., then 3

per cent, represents the estimated value of the insurance

against risk. A tax which reduces the net yield on the

first to 2 per cent, would reduce the net yield on the

latter to 4 per cent. In order, then, for the insurance

igainst risk to remain the same, the rate yielded by the

latter mast rise from 6 to 7| per cent. It follows, then,

that a tax levied on all forms of interest (no allowance

being made for risk) would tend to check investment in

proportion as risk was involved, and would thus check
industrial enterprise. This result would follow even
ilthough the rate of interest on perfect security, owing to

the causes mentioned above, were raised in proportion to

the tax.

A tax on that part of profits known as earnings of

management would, if imposed generally, fall in the first

instance on the enire2)reneurs or employers of capital, and
with similar indirect consequences to those just noticed

in regard to interest. Capital would tend to flow abroad,

and accumulation would be checked, since in general the

employers of capital are also to a large extent the owners.

So far as profits, in this sense, are of the nature of rent (a

view recently advocated as regards all profits by Prof.

Walker), a tax on profits would be analogous to a tax on
rent. If the differences in the net advantages of different

methods of employing capital are supposed to remain

constant (according to Prof. Marshall's view of earnings of

management), a proportional tax on profits must be in

part transferred to the consumers of the articles produced,

in the same way as a tax on interest with risk was shown
to fall on the borrower. It will be seen from this general

survey that the incidence and effects of a tax on profits

(taking the term in its common acceptation without

analysis) are extremely difficult to determine, and the

practical difficulty is still greater than the theoretical.

For, as Jl'Culloch and others have shown, profits are

always fluctuating and difficult to estimate. So great,

for example, is this difficulty felt to be as regards farmers'

profits that in the income tax it is assumed that such'

profits bear a certain proportion to the rent paid for land

on a purely empirical rule, which may happen to hit the

mark in a majority of cases, but is much more likely to be

unequal and unjust in its operation.

A tax on some particular form of profits (as distinct

from a general tax on profits) will, it is generally said, fall

on the consumer of the article produced, on the ground of

the tendency of profits to equality. This view will be

noticed below under taxes on consumable commodities.

I'axes on Gapital.- h'.nnrijc}i };nistory laxes

upon capital of a very simple kind played an important

part. A grant, for example, of certain fractional parts of

movables, commencing with the famous Saladin tithe (on

both rent and movables in 1188, and gradually settling

down to a fifteenth for the counties and a tenth for the

towns, prevailed for more than three centuries. In 1334
a fifteenth and tenth was fixed at a certain sura for each

township, and after this date a grant of one or more
" fifteenths and tenths " meant simply a grant according

to the scale then fixed (Dowell, vol. iii. p. 75). But in

our own times taxes on capital are levied principally when
property changes hands, and may be divided, as they are

by Adam Smith, according as they are levied when pro-

perty passes (a) from the dead to the living, (6) from the

'jving to the living.

It is obvious, as regards incidence, that taxes ot the

first class (a) are the most direct of all taxes, in the sens*

that they cannot be transferred to other persons by the

beneficiaries. The principal difficulties connected with the

"death duties," as they are often called, arise in connexion

with the canon of equality of taxation. Opinion is still

divided on the proportions which ought to be paid by
personal and real estate respectively, as well as on the

advisability of the taxes being made progressive according

to the value of the property, and there are still greater

difficulties in connexion with life interests in settled pro-

perty. Mill was strongly in favour of making the death

duties very heavy and also graduated. "I conceive,'' he
says {Pol. Econ., bk. v. oh. ii. § 3), " that inheritances and
legacies exceeding a certain amount are highly proper

subjects for taxation, and that the revenue from these

should be made as great as it can be made without giving

rise to evasions by donation during life, or concealment

of property, such as it would be impossible adequately to

check. The principle of graduation, that is, of levying

a larger percentage on a larger sum, though its applica-

tion to general taxation would be in my opinion objec-

tionable, seems to me both just and expedient as applied

to legacy and inheritance duties." The principal objec-

tions urged against such taxation are, that a stimulus

would be given to personal extravagance and a check

placed on accumulation, and that in consequence indirect

production would be lessened, partly by want of capital

and partly by the check placed on production on a

large scale. As regards the want of capital, apart from
the check placed on saving, there would be a tend-

ency to send it abroad. A heavy tax on large capitals

at home will place a prem.ium on investments abroad,

in which evasion would be easy. Perhaps, with the

present rate of accumulation, tho objection may be

made light of, as it is by Mill; but the second, if

less obvious, is more important. All our great staple

manufactures are necessarily conducted on a large scale,

and in many respects also large agricultural capitals are

most productive. In manufactures, as a rule, the larger

the scale of operations the more extended will be the

division of labour in production, and the greater the

facilities for ready sale in foreign markets. Of all the

causes which contribute to our commercial prosperity,

perhaps the most important is the large scale on which

our operations are conducted. We are able to employ
machinery where the foreigner, working on a smaller

scale, is obliged to use manual labour. There can be
little doubt that graduated taxation, even on the modi-

fied form proposed by Jiiil, would tend to check produc-

tion on a large scale. Indirectly it might artificially fo.stei

joint-stock companies. (5) Taxes on the transference of

property from the living to the living cannot, as Adam
Smith points out, be very easily taken directly, as such

transactions for the most part actually are or might be

secret. This has led to the invention of stamp and regis-

tration duties. The penalty of invalidity attaching tc

unstamped documents of various kinds has proved a very

effective deterrent to evasion. A tax on sales will vary

in its incidence according to the nature of the commodity
and the degree of competition or monopoly (</. II. Sidg-

wick's Principles of Pol. Econ., bk. ii. ch. x.). The most

important case is that of taxes on the transfer of land.

Theoretically it seems that, just as the farmer who takes

land on rent offers more or less rent according to the

burdens imposed on the land by rates, itc, so the

purchaser of land will consider any expenses connected

with its acquisition as part of the ca[iital value, and thus

any taxes on transfer will really fall on the sellers. If,

Vowever, the taxes are imposed in such a way as to fall

less heavily ot l^nd when sold in larger than in small-
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quantities, it is clear that the tendency will be for the
iifferential portion of the tax at least to fall on tha

purchaser of a small amount ; and practically at present

this feature is characteristic of the English system. A
tax on the transfer of stocks and shares is generally held

to fall on the seller, as in case of repeal he would obtain

so much more ; but in this case the same considerations

apply as in the case of interest noticed above. A curious

example of legal evasion is furnished by time-bargains ; and
the imposition of the tax directly on the contracts of sale,

instead of as at present on the actual transfer, has been

strongly urged.

Taxes on Wages.—Tt is clear that the treatment of

taxes on wages will depend on the general view taken of

the determination of the rate of wages. Adam Smith
appears to lay undue strsss on the price of provisions, and
to think that in most cases taxes on wages must fall on
the employer of labour (bk. v. ch. ii. art. iii.). There seems,

however, to be no sufficient reason why a tax on labour

should be transferred to the employer, except in the case

where the wages are really at a minimum below which

the supply of efficient labour could not be kept up. Even
in this case, as Prof. Walker shows, there would probably

be a degradation of labour before the rise in wages was
effected. Certainly no practical statesman at the present

time would venture to propose a direct tax on wages,

under the idea that it would be transferred to the em-
ployer. In Germany it was found necessary to abandon
the system, owing to the hardship inflicted on the poor.

At any rate, in all cases in which the rate of wages is

above the " necessary " minimum, a tax on wages must
fall on the labourer. A differential tax on some particular

species of employment would, unless it partook of the

nature of a monopoly, tend to fall on the consumer of the

article produced or the person who enjoys the service

rendered. In every case, speaking generally, the incidence

of the tax will depend on the conditions of the demand
and supply of the labour in question, and no further

analysis can bo given without entering into the general

principles governing wages. See Wages.
Capitation taxes are chiefly of interest historically, as

illustrated in England by the poll-taxes imposed at various

times. The income tax as at present levied is in reality

not a single aniform lax, as might at first sight appear,

but a tax on the various species of rent, interest, profits,

and wages. The anomalies which arise from practically

taking income as uniform have often been pointed out and
acknowledged, but the authority of Mr Gladstone may be

quoted in support of the view that the practical difficulties

in the way of a readjustment more in accordance with theo-

retical principles are insuperable. The objections noted

above to a graduated property tax apply, mutatis mutandis,

to a graduated income tax, which appears, however, to find

increasing favour on the Continent. A full discussion of

the anomalies of the income tax would involve a repetition

of the analysis of the taxes on the various species of income.

Taxes on Commodities.—The general principles appli-

cable in this race are that, where produotion takes place

under free competition, the tax will, owing to the tendency

of profits to equality, be transferred to the consumer, but

*hi^ when the article is practically monopolized, a tax must

lau on the monopolist, on the assumption that he has

already fixed such a price for the article as will, consider-

ing the law of demand and the expenses of production,

yield him a maximum revenue. The practical difficulties

connected with the assumption of equality of profits have

been well exposed by CliSe Leslie {Financial Reform :

Cobden Club Assays, 2d series, 1871-72).

The incidence of export and import duties is peculiarly

difficult to ascertain even theoretically. The prevailing

23—(i*

opinion that an import dul, necessarily falls on tha
consumer of the import necessarily involves as its couuteis

part the position that an export duty must fall oa tu?

consumer of the export. If the latter view is upheld it is

curious that export duties find such little favour with
practical statesmen. It is clear, however, that the real inci

dence of export and import duties will depend partly on
the conditions of production in various countries, parti;

on the variations in demand due to changes in price, partly

on the indirect influence on the general balance of trade,

and partly on the possibility of using substitutes for the
article taxed (c/. H. Sidgwick's Principles of Pol. Econ.,

bk. iii. ch. v. ; Cournot, Revue Somviaire des Doctrinet

Lconomiques, sects. 5 and 6), A fuller examination is

not possible in the limits assigned to this article. In con

elusion, it may be pointed out that a thorough investigatiot

of the general principles of taxation must presuppose tht

principles of political philosophy, whilst a full inquiry into

the incidence of particular species of taxes must pt?

suppose the principles of political economy. (j. s. Nf.)

TAXIDERMY, the art of preserving the integument

together with the scales, feathers, or fur, of animals

Little is known of the beginnings of the practice of thi

" stuffing " or " setting up " of animals for ornament or foi

scientific purposes ; and it is highly probable, from what

we gather from old works of travel or natural history, thai

the art is not more than some three hundred years old. II

was practised in England towards the end of the 17th

century, as is proved by the Sloane collection, which in

1725 formed the nucleus of the collection of natural historj

now lodged in the galleries at South Kensington.

It was not until the middle of last century that any

treatise devoted to the principles of the then little under

stood art was published in France, Reaumur's treatis*

(1749) being probably the first. This was followed at

intervals by others in France and Germany, until the be-

ginning of the present century, when the English begac

to move in the matter, and several works were .published,

notably those by E. Donovan,^ W. Swainson," Capt. Thomas

Brown,^ and others. These works, however, are now in-

adequate ; and since the Great Exhibition of 1851, when

the Germans and French taught British taxidermists the

rudiments of scientific treatment of natural objects, several

works have appeared upon the subject from the pens of

American and English authors, such as J. H. Batty,^ R
Ward,^ and Montagu Browne.^

The first principle governing the art is that, after the

specimen has been procured, in as fresh and clean a state

as may be, it should have the skin stripped from the body

in such a manner as not to disturb the scales if a fish or

a reptile, tue feathers if a bird, or the fur or hair if a

mammal. To do this correctly requires a small stock of

tools, as well as a great amount of patience and per-

severance. The appliances comprise several sharp knives

(some pointed and some obtuse), a pair of scissors, a pair

of pliers, a pair of nippers or " cutting-pliers," some tow,

wadding, needles and thread, also a "stuffing-iron," some

crooked awls, a pair of fine long flat-nosed pliers, and a

camel-hair brush. The preservative compound is often the

original (B^coeur's) "arsenical soap," made by cutting up

and boiling 2 lb of white soap, to which 12 oz. of salt o(

tartar and 4 oz. of powdered lime (or whiting) are added

» Instructions for ColUcUng and Preserving Various Subjects oj

Natural History, London, 1794. „ .. ,

» The Naturalist's Guide for Collecting and Preserving Subjects of

Natural History and Botany, London, 1822.

' Taxidermist's Manual, G\:iSgo-«,\iZZ.
" Prxcticat Taxidermy and Home Decoration, New York, 1880.

» Sportsman's Handbook of Practical Collecting and Presermrf

London, 1880.
« Practical Taxidermy, I<ondon, 1879 j 2d edition, 18S4.
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when dissolved ; to this mixture, when nearly cold, 2 ft

of powdered arsenic and 5 oz. of camphor (the latter pre-

viously triturated in a mortar with spirits of wine) are

added. The mixture is put away in small jars or pots for

use. Like all arsenical preparations, this is exceedingly

dangerous in the hands of unskiUed persons, often causing

Bhortnesa of breath, sores, brittleness of the nails, and other

symptoms ; and, as arsenic is really no protection against

the attacks of insects, an efficient substitute has been in-

vented by Browne, composed of 1 ft> of white curd soap and

3 ft of whiting boiled together, to which is added, whilst hot,

i| oz. of chloride of lime, and, when cold, 1 07. of tincture

jf musk. This mixture is perfectly safe to use when cold

'although when hot the fumes should not be inhaled,

jwing to the chlorine given off), and is spoken of as doing

its work efficiently. Solutions of corrosive sublimate,

often recommended, are, even if efficient, dangerous in the

extreme. Powders consisting of tannin, pepper, camphor,

and burnt alum are sometimes used for " making skins,"

but they dry them too rapidly for the purposes of

" mounting." Mammals are best preserved by a mixture

of 1 ft of burnt alum to J ft of saltpetre ; this, when

intimately mixed, should bo well rubbed into the skin.

Fishes and reptiles, when not cast and modelled, are best

preserved in rectified spirits of wine ; but this, when eco-

nomy is desired, can bo replaced by " Jloller's solution
"

(bichromate of potash 2 oz., sulphate of soda 1 oz., dis-

tilled water 3 pints) or by a nearly saturated solution of

chloride of zinc. The cleaning of feathers and furs is

performed by rubbing them lightly with wadding soaked

in benzoline, afterwards dusting on plaster of Paris, which

is beaten out, when dry, with a bunch of feathers.

The preparation and mounting of bird epecimena, the objects

most usually selected b/ the amateur, are performed in the follow-

ing manner. The specimen to be operated upon should have its

nostrils and throat closed by plugs of cotton wool or tow ; both
wing-bones should be broken close to the body, and the bird laid

upon a table on its back; and, as birds—especially white-breasted

ones—should seldom, if ever, be opened on the breast, an incision

should be made in the skin under the wing on the side most

damaged, from which the thigh protrudes when pushed up
slightly ; this is cut through at its junction with the body, when
the knife is gently used to separate the skin from this, until the

wing-bone is seen on the open side. This is then cut through by
scissors, and by careful manipulation the skin is further freed from

the back and breast until the neck can be cut off. The other side

now remains to bo dealt with ; from this the wing is cut by

travelling downwards, the remaining leg is cut away, and very

careful skinning over the stomach and upon the lower back brings

the operator to the tail, which is cut off, leaving a small portion

of the bone (the coccyx) in the skin. The body now falls off, tad
nothing remains in the skin but the neck and head. To skin these

out properly without unduly stretching the integument, is a task

trying to the patience, but it can be accomplished by gradually

working the skin away from the back of the head forward, taking

care to avoid cutting the eyes or the eyelids, but, by cautious

management, to cut toe membranous skin over those parts, so that

the eyes are etisily extracted from the orbits without bursting.

The skin should be freed down nearly to the beak, and then the

back of the head, with neck attached, should be cut off, the brains

extracted, all the flesh cleared from the skull and from the bones of

the wings, legs, and tail, the skin painted with the preservative, and
nltimately turned into its proper position. When "skins" only

are to be made for the cabinet, it is sufficient to fill the head and
|ie( k with chopped tow, the body with a false one made of tcv,

lightly packed or loose according to the genius of the preparer, to

sew up the skin of the stomach, and to place a band of paper

lightly pinned around the body over the breast and wings, and
»llow it to remain in a warm position, free from dust, for several

days or weeks, according to the size of the specimen. It should

then be labelled with name, sex, locality, and date, and put away
vrith insect powder around it.

When, however, the specimen is to bo " mounted," the opera-

tions should be carried up to the point of returning the skin, and
then a false body of tightly wrapped tow is made upon a wire

pointed at its upper cud. This is inserted through the incision

under the wing, the pointed end going up the neck and through
the skull to the outside. When tlie imitation body rests within

the skin, pointed wires are tiirust through the soles of the feet, up

th« skin of the back of the legs, and are finally clenched In tha

body. Wires are also thrust into the butts of tho wings, fouow-

in" the skin of the under surface, and also clenched through into

th? hoJ7. A stand or perch is provided, and the bird, beinR

fixed u.ion this, is, after the eyes have been
'"^^^i'

"^"'2°^

in the most natural attitude which the skill of the taxidermist cad

^Mammals are cut along the stomach from nearly the middle to

the bro-ist, and are skinned by working out the h.nd lep hrst

cutting them off under the skin at the iunction of the femur w,tb

the tibia, and carefujly stripping the skin off the lowe-. Uck ai:<l

front until the tail is reached, the flesh and bones of winch are

pulled out of the skin, leaving the operator Iree to follon c;. hp uie

back and chest until the fore legs are reached, which are cut oU

in like manner. The neck and head are skinned out doivr. to the

inner edges of the lips and nose, great care being exercised not to

cntthe outer portions of the ears, the eyelids, the nose, or the lips.

The flesh being cleared off, and tlie brain and eyes extracted, the

skull should adhere to the skin by the inner edges o! the lip. All

the flesh should be trimmed from the bones of the legs. 1 he head,

being shaped, where the flesh was removed, by tow and clav, i»

returned into the skin. A long wire of sufficient strength i?

tightly bound with tow, making a long, narrow body, through

which wires are thrust by the skin of the soles of the feet. The

leg wires and bones being wrapped with tow and clay into shape,

the points of the wires are pushed through the tow body and

clenched. They and the body are then bent into the desired posi-

tion, and modelled up by the addition of more tow and clay, until

the contours of the natural body are imitated, when the stomacb

is sewn up. A board is provided npon which to fix the speciinen,

artificial eyes are inserted, the lips, nosa, and eyelids fixed by

means of pins or " ueedle-pomts," and the specimen is then placed

in a warm situation to dry.

Reptiles, when small, have their skin removed by cutting away

the attachment of the skull to the cervical vertebra-, and by turn-

ing the decapitated trunk out at the mouth by. delicate manipula-

tion. When large, they are cut along their median line, and

treated in the same manner as mammals.
Fishes, after being covered on their best side with paper or

muslin to protect the scales, are cut along the other side from_ the

tail to the gills, and are skinned out by removing "cutlets,'' as

large as is possible without cracking the skin, which, indeed,

should be kept damp during work. After being cured with a pre-

servative, they are filled with sawdust or dry plaster of Paris, sewn

up, turned over on a board, the fins pinned out, and the mouth

adjusted, and, when perfectly dry, the plaster may be shaken out.

A new school of taxidermists, with new methods, whose

aim is to combine knowledge of anatomy and modelling

with taxidermio technique, are now coming to the front,

and the next generation will discard all processes oi

" stuffing " in favour of modelling. "Within the limits of

an article like the present it is impossible to do more than

glance at the intricate processes involved in this. In the

case of mammals, after the skin has been completelv

removed, even to tho toes, a copy is made of the body,

posed as in life, and from this an accurate representation

of form, including delineation of muscles, itc, is built up
in light materials ; the model is then covered with the

skin, which is damped, and pinned in to follow every

depression and prominence; the study is then suffered to

dry ; and, models having been made, in the case of large

animals, of the mucous membrane of the jaws, palate,

tongue, and lips, these are truthfully rejiroduced in a
plastic material. The ordinary glass eyes are discarded,

and hollow globes, specially made, are hand-painted from
nature, and are fixed in the head so as to convey the exact

expression which the pose of the body demands. Birds,

if of any size, can be modelled in like manner, and fishes

are treated by a nearly identical process, being finally

coloured as in a " still life " painting.

To give a life-like representation, attention is also paid
to artistic "mounting." By this is meant the surrounding
of specimens with appropriate accessories, and it is well
exemplified by the new work shown in the natural history
museum at South Kensington, where, for example, birds
are arranged as in a state of nature, feeding or flying to
their young, sitting on their eggs, swimming in miniature
pools, or preening their feathers whilst perched lovingly
Side by side, and surrounded by exquisitely modelled
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foSiago and flower3. This, with correct modelling of the

spocimciis, wbich, except in rare instances, is not quite so

Btrikiii^ in the new groups, indicates the futufo of the art,

the hope of which lies in the better education of taxi-

demists as designers, artists, and modellera. (il. B.)

TAXI LA. .See Rawal Pindi.

TAY, Tub, the longest river in Scotland, has its source

on the northern side of Ben Lui, on the borders of Argyll-

shire and Perthshire, being known in its earlier course as

th^ Fillan, and, after forming Loch Dochart, as tho Dochavt,

until entering Loch Tay, 25 miles from its source, at an

elevatien above sca-levcl of 553 feet. Its course through

Pprthsbire is described in tho article on that county. Its

total length to the town of' Perth is about 95 miles, and

it drains a total area of about 2400 square miles, while its

sstuary extends for about other 25 miles. The navigation

of tho estuary is somewhat impeded by sandbanks. The
only important port is Dundee, but vessels of 100 tons

can pass up to Perth, the river being tidal to 2 miles above

It The salmon fisheries on the river and its estuary are

among the most valuable in Scotland.. A railway bridge

over tb-5 Tay at ]>undce, designed by Sir Thonias'Bouch

(see Bridges, vol. iv. p. 340), was opened for traffic 31st

May 1878, but was blown down during the crossing of a

passenger train 28th December 1879. Some distance to

the west a new bridge, designed "by W. H. Barlow, was
commenced in 1882, and was opened for general traffic

20th June 1887.

TAYLOR, Bayaed (1825-1878), one of the mo'st pro-

lific among American authors, was born at Kennett Square
in Chester county, Pennsylvania, on January 25, 1825;

Tho son of a well-to-do farmer, he received his early in-

struction in an academy at West Choster, and, later, at

Unionville. At the age of seventeen he was apprenticed

to a [irinter in West Chester. A little volume, published

in 1844- under the title Ximena, or the Battle of the Sierra

Morena, and other Poems, brought its author a little cash)

and indirectly it did him better service as the means of

Ilia introduction to TIte New York Tribune. With the

money thus obtained, and with an advance made to him
on account of some journalistic work to be done in Europe,
" J. B. Taylor" (as be had up to this time signed himself,

though he bore no other Christian name than Bayard) set

eail for the East. The young poet spent a happy time

in roaming through certain districts of England, Franco,

Germany, and Italy ; that he was a born traveller is

evident from the fact that this pedestrian tour of almost

two years cost him only £100. The graphic accounts

nhieh he sent from Europe to The New York Tribune,

The Saturday Evening Post, and The United Stales Gazette

were so highly appreciated that on Taylor's return to

America he was advised to throw his articles into book
form. In 1846, accordingly, appeared his Views Afoot, or

Europe seen toith Knaj^sack and Staff. This pleasant book
had considerable popularity, and its author now found
himself a recognized man of letters; moreover, Horace
Greeley, then editor of the Tribvne, placed Taylor on
tho staff of that journal, *hu8 securing him a certain if a

inoilorate income. His nest journey, made when the gold-

fever was at its height, was to California, as correspondent

for the Tribune : from this expedition he returned by way
of Mexico, and. seeing his opportunity, published (1850)

a highly successful book of travels, entitled Eldorado, or

Advnituren in the Path of Empire. Ten thousand copies

were said to have been sold in America, and thirty thou-

sand m Great Britain, within a fortnight from the date of

issue. Bayard Taylor always considered himself native to

tho Rast, and it was vriih great -delight that in 1851 he

found himself on the banks of the Nile. He ascended as

r«r I « 12° 30* X. lat., and stored his memory with count-

less sights and delights, to many of which he afterwards

gave expression in metrical form. From England, towards

the end of 1852, he sailed for Calcutta, proceeding thence

to China, where he joined the expedition of Commodoto
Ferry to Japan. The results of these journeys (besides

his poetical memorials, to which reference will be after-

wards made) were A Journey to Central Africa, or Life

and Landscapes from Egypt to the Negro Kingdoms of the.

Nile (1854); TIte Land of the Saracens, or Pidun'S of
Palestine, Asia Minw; Sicily, and Spain (1854); and A
Visit to India, China, and Japan in the Year 1S53 (1855).

On his return (1854) from these various journeyings he

entered, with marked success, upon the career of a public

lectureij delivering addresses in every town of importance

from Maine to Wisconsin. After two years' experience of

this lucrative profession, he again started on his travels, on
this occasica for northern Europe, his special object being

tho study of Swedish life, language, and literature Tho
most noteworthy result was the long narrative poem Lars,

but his " Swedish Letters " to the Tribune were also re-

published, under the title Nortlteiii Travel (1857). In

Octob;r 1857 he married Maria Hansen, the daughter of

the well known German astronomer. The ensuing winter

was spent in Greece. In 1859 Taylor once more traversed

the whole extent of the western American gold region, the

primary caiiss of the journey lying in an invitation to

lecture at San Francisco. About three- years later ho

entered the diplomatic service as secretary of legation at St

Petersburg, and the following year (1863) became tharg6

d'affaires at the Russian capital. In 1864 he returned to

the United States and resumed his active literary labours,

and it was at this period that Hannah Thurston, the first of

his four novels, was published. This book had a moderate

success, but neither in it nor in its successors did Bayard

Taylor betray any special talent as a novelist : some of his

characters are faithful studies from life, and he could

describe well the aspects of nature,—but a good deal more

than this is necessary for the creation of noteworthy

romances. In 1874 he went to Iceland, to take part in the

centennial celebration which was held in that year. In June

1878 he was accredited United States minister at Berlin.

Notwithstanding the resistless passion for travel which

had always possessed him. Bayard Taylor was (when not

actually en route) sedentary in his habits, especially in the

later years of his life ; and at Berlin he aggravated a

constitutional liver affection by too sedulous devotion to

literary" studies and pursuits, iii the intervals of leisure from

his diplomatic duties. His death occurred on the 17th of

December, only a few months after his arrival in Berlin.

The main drawback to tho widespread acceptance of Bayard

Taylor's poetry as a whole is its perpetual difluseness. His most

ambitious productions—his Masque of the Gods (1S72), Friiiu

DciikaUon (1877)', The Pidwe. of St John (1865), Lars (1873), afld

The Prophet (1874)—are marred bj a ceaseless effort to overstrain

his power. Lars is the Jeast likely of his longer poems to aurvivo

any length of time: it lacks the grandiose eloquence and impres-sive

" adjuncts " of the Masque or Prina Deukalion, while in theme and

treatment it is, at most, only sedately agreeable. TJie Pohiis of

the Orirnt contains his most genuinely satisfactory poetic writings.

But probably long after even the most familiar of the poems just

mentioned have ceased to be popular, when even the Views Afoot

and Eldorado no longer hold the attention of the uuraerous public

interested in vividly narrated experiences of travel, Bayard laylcr

will be remembered by his poetic and excellent 'translation of

Faust. Taylor felt, iu all truth, "the torment and tlie ecstasy of

verse''; hut, as a critical friend has written of him, "his nature

was 60 ardent, no full-blooded, that slight and common sensations

intoxicated him, and he estimated their effect, and his power to

transmit it to others, beyond tho true value." Ho felt life as

perhaps only tho poetic temperament can experience the teauty of

tho world ; single worda thus became for him so charged witli

poetry that he overlooked the fact that to most people these were,

simply in themselves, mere abstract terms—sunshine, aca, spring,

morning, night, and so forth. Thus a stanza having absolutely

nothing original or utriking or even poetic in it would, hecauM.
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born of him, seora to be poetry unadulterate : to his mind, each

line, each word, was charged with delightful significance, therefore

—so he felt—would be so also to the sympathetic reader. He had,

from the earliest period at which he began to compose, a distinct

lyrical faculty : so keen indeed was his ear that he became too

insistently haunted by the music of others, pre-eminently of

Tennyson. But he had often a true and fine note of his own.

His best short poems are "The Metempsychosis of the Pine" and
the well-known Bedouin love-song, the latter a stirring lyric that

ought assuredly to endure. In his critical essays Bayard Taylor

had himself in "no inconsiderable degree what ho wrote of as "that
pure poetic insight which is the vital spirit of criticism.' The
most valuable of these prose dissertations are the Studies in Gainan
Literature.

TAYLOR, Beook (1685-1731), a distinguished mathe-
maticiaa of Newton's scliool, was the son of John Taylor,

of Bifrons House, Kent, by Olivia, daughter of Sir Nicholas

Tempest, Bart., of Durham, and was born at Edmonton
in Middlesex, August 18, 1685. He entered St John's

College, Cambridge, as a fellow-commoner in 1701, and
took degrees of LL.B. and LL.D. respectively in 1709 and
1714. Having studied mathematics with applause under
Machin and Koill, he obtained in 1708 a remarkable
solution of the problem of the "centre of oscillation,"

which, however, remaining unpublished until May 1714
(I'/di. Trans., vol. xxviii. p. 11), his claim to priority was
unjustly disputed by John Bernoulli Taylor's Methodus
Imrementorwn Direda et Inversa (London, 1715) added a
neiv branch to the higher mathematics, now designated the

"calculus of finite differences." Among other ingenious
applications, he used it to determine the form of movement
of a vibrating string, by him first successfully reduced to

mechanical principles. The same work contained (p. 23)
the celebrated formula known as " Taylor's theorem." It

is of extensive use in almost every analytical inquiry ; but
its. full importance remained unrecognized until pointed
oii.t in 1772 (Berlin Memoirs) by Lagrange, who later

termed it "le principal fondenient du calcul diffcSrentiel."

In- his essay on Linear Ferspeetive (London, 1715)
Taylor set forth the true principles of the art «ith much
originality, and in a more general form than any of his

pi-edecessors. The little work suffered, however, from the

bi-evity and obscurity which affected most of his writings,

and needed the elucidation bestowed on it in the treatises

of Joshua Kirby (1754) and Daniel Fournier (1761).
Taylor was elected a fellow of the Eoyai Society early in

1712, sat in the same year on the committee for adjudi-
cating the claims of Newton and Leibnitz, and acted as
secretary to the society January 13, 1711, 1o October
21, 1718. During a visit to Paris in 1716 he made
acquaintance with Bossuet and the Comte de Caylus, and
knit a warm friendship with Bolingbroke, whom he visited

at La Source in 1720 From 1715 his studies took
a philosophical and religious bent. He corresponded, in

that year, with the Comte de Montmort on the subject
of JJalebranche's tenets ; and unfinished treati.xes, "On the
Jewish Sacrifices" and "On the Lawfulness of Ealing
Blood," written on his return from Aix-la-C'hapel!e in

1719, were afterwards found among his papers. His
marriage in 1721 with Jliss Brydges of Walliugton,
Surrey, led to an estrangement from his father, a person
of somewhat morose temper, which terminated in 1723
after the death of the lady in giving birth to a son. The
pnsuing two years were sjient by him with his family at

Bifrons, and in 1725 he mairied, with the paternal appro-
bation, Sabetta, daughter of Mr Sawbridge of Olantigh,
Kent, who, by a strange fatality, died also in childbed in

1730; in this case, however, the infant, a daughter,
sur\'ived. 'Weighed down by repeated sorrows, Taylor's
fragile health gave way; he fell into a decline, died
December 29, 1731, at Somerset House, and was buried
at St Anns, Soho. By his father's deaUi in 1729 he

nad inherited the Bifrons estate. Socially as well as in-

tellectually gifted, he possessed a handsome person and

engaging manners, and was accomT)lished to an uncommon

degree in music and painting. As a mathematician, he was

the only Englishman after Newton and Cotes capable of

holding his own with the Bernoullis ; but a great part of

the effect of his demonstrations was lost through his failure

to express his ideas fully and clearly.

A posthumous work entitled Contcinpialiu Philuso-phica was

printed for private circulation in 1793 by his grandson. Sir William

Young, Bart, prefaced hy a life of the author, and with an apiicndix

containing letters aJilressed to him by Bolingbroke, Bossuet, 4c.

Several short papers by him were published in mi. Trans., \ols.

xxvii. to xxxii., inchuling accounts of some iutcre^ting experinieiits

in magnetism and caiiillary attraction. He issued in 1719 an

improved version of his work ou perspective, with the title Xcio

rrincipl'cs of Linear Pnnjicct ivc, revised by Colson in 17-19, and

printed again, with portrait and life of the author, in 1811. J^

French translation apjieared in )7o3 at Lyons. Taylor ;;^ivc ti/c-

thodus jHcremeiUoriiiii, p. 108) the first satisfactory investigation j!.

astronomical refraction.

See Watt, Dillicillicca llntmmiea; Hulloti, fhil. mtd Slalh. blctiomirp; ?i1h
Bioij. da ilusicims: Tli. Tlujmson, Hid. o/ Ihe R. Socicti/. ]•. illl; limnl, l.ut

Pltys. Astronomy, p. ^77; Miiiie, UtU. dti Scuiicts, vU. p. 2al.

TAYLOR, Sir Henry (1800-1886), poet and colonial

statesman, was born October 18, 1800, at Bisbop-.Uid

dleham, in the county of Durham. His ancestors had

been small landowners for some generations, and bc'h his

studious father, who late in life emerged for a time liom a

recluse existence to make au efhcient secretary to tVc Poor

Law Commission, and his original warni-heaited notiier

were interesting jiersons. His mother died while iie was

yet an infant, and he was chiefly educated by Lis father,

who, finding him less quick and deeming him Icis intel

ligent than his two elder brothers, allowed him lo go to

sea as a midshipman. Eight months summ<;f]| up his

naval career : it had taken much less to djjgust him

with it. After obtaining his discharge he was appointed

to a clerkship in the storekeeper's office, and lad scarcely

entered upon his duties ere he was attacked by typhus

fever, which carried off both his brothers, then living ivith

him in London. In three or four years more his office was
abolished while he was on duty in the West Indies. On
his return he found his father happily mairied to a lady

whose interest and sympathy proved of priceless value to

him. Through her he became acquainted with her cousin

Isabella Fenwick, the neighbour and intimate friend of

Wordsworth, who introduced him to Wordsworth and
Soutlicy. Under these influences he lost his early admira-

tion for Byron, whose school, whatever its merits, ho at

least was in no way calculated to adorn, and his intel-

lectual powers developed rajiidly. In October 1822 an
article from his pen on iloore's ///»/* Meludles appeared

in the QiKiiierly Review. A year later he departed for

London to seek his fortune as a man of letters, and met
with such rapid success, though not precisely in this

capacity, as has but rarely attended an unknown young
man. He became editor of the Luiidou Mn/jiizine, to

which he had already contributed, and in January 1821
obtained, through the influence of Sir Henry Holland, an
appointment in the Colonial Office, insuring him, not only

an ample salary, but considerable influence in this depart

meut of public affairs. The general standard of the office

was )irobablj at that time low ; at all events Taylor was
immediately entrusted with the preparation of confidential

state papers, and his opinion soon exercised an important

influence on the decisions of the secretary of state. He
visited Vrordsworth and Southey, travelled ou the Con-

tinent with the latter, and at the same time, mainly

through his friend and official colleague, the Hon. Hyde
Villiers, became intimate with a very different set, the

younger followers of Bentham, without, however, adopting

their opinions,
—

" young men," he alterwards reminded
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Stuart Mill, "wlio every one 6aid *oald be rainecl by

their independence, but who ended by obtaining all their

hearts' desires, except one who fell by the way." The

reference is to Hyde Yilliers, who died prematurely, and

for whose sister, afterwards Lady Theresa Lewis, Taylor

was an unsuccessful Buitor. He actively promoted the

emancipation of the slaves in 1833, and became an in-

timate ally of Sir James Stephen, then- counsel to the

Colonial Office, afterwards uuder-secretary, by whom the

A.ct of Emancipation was principally framed. His first

drama, Isaac Comnenits, was published anonymously in

1827. Though highly praised by Southey, it made little

' imiiression on the public. Philip van Arteoelde, the sub-

ject of which had been recommended to him by Southey,

was begun in 1828, published in 1834, and, aided by a

laudatory criticism from Lockhart's pen, achieved extra-

ordinary success. Edwin tlie /^ai)'(1842) wasrless warmly

received. In the interim he had married (1839) the

daughter of his former chief Lord Monteagle, and, in con-

"Unction with Stephen, had taken a leading part in the

ibolition of negro apprenticeship in the West Indies. Tlie

Statesman, a volume of essays suggested by his official

position, had been published in 1836, and about the same
time he had written in the Qiuirterly the friendly adver-

tisements of Wordsworth and Southey, subsequently pub-

lished under the somewhat misleading title of Notes from
Books. In 1847 he was olfered the under-secretaryship of

state, which he declined. Notes from Life and T/ie Eve of
the Conqucit appeared in this year, and JVotes from Books

in 1849. An experiment in romantic comedy, The Virgin

Widow, afterwards entitled A Sicilian Summer, was pub-

lished in 1850. "The pleasantest play I had written,"

says the author ;
" and I never could tell why people would

not be pleased with it." His last dramatic work was St

Clement's Eve, published in 1862. In 1869 he was made
K.C.M.G. He retired from the Colonial Office in 1872,
though continuing to be consulted by Governnieut. His
last days were spent at Bournemouth in the enjoyment of

universal respect ; and the public, to whom he had hitherto

been an- almost impersonal existence, became familiarized

with the extreme picturesqueuess of his appearance in old

age, as represented in the photographs of his friend Mrs
Cameron. He died on March 27, 1886.

Sir Heury Tayloi- is pre-eniuieutly the statesman among English
(loets. When he can sjieak poetically iu this character he is

impressive, almost great ; when he deals with the more jirosaic

aspects of policy he is dignified and weighty, without being alto-

gether a poet ; when his theme is entirely unrelated to the conduct
of public affairs or private life he is usually little more than an
iccomplislied mau of letters. An exception must be made for the
interesting character of Elena iu Philip van Arlevelde, and for

irteveldo s early love experience, which reproduces and transfigures

the writer's own. The circumstance of Philip van Arlevelde being
to a great exteut the vehicle of his owu ideas and feelings explains

its great superiority to his other works. It is subjective as well as

objective, and to a certain extent lyrical in feeling, though not in

form. Though more elaborate than any of his other dramas, it

seems to smell less of the lamp. He has thoroughly identified

himself with his hero, and the only fault to be found with this

Doble picture of a cousummate leader ai(d statesman is the absence
of the shadow required for a tragic portrait. The blame allotted

to Arlevelde is folt to be merely couventioual, and the delineation

of uniform cxcelbuce becomes monotonous. The hero of Edioin,

'Jie Fair, Dunstan, the ecclesiastical statesman, the man of two
ivorlds, is less sympathetic to the author and less attractive to

the reader. The character is nevertheless a fine psychological

study, and the play is full of historical if not of dramatic interest.

Isaac Comiienus is more Elizabethan in tone than his other dramas.

Comnenus is like a preliminaiy sketch for Van Avtevclde ; and the

picture of the Byzantine court and people is exceedingly lively.

The idea of the revival of romantic comedy in The Virgin Widow
is excellent, but the play lacks the humour which mighr have
made it a success. The length of the speeches, even when not set

speeches, is a drawback to all these dramas. Taylor's lyrical work
is in general laboriously artificial. It is therefore extraordinary

'iiat he should have produced two songs (" Quoth tongue of neither

maid nor wife" and "If I uad the wings of a dove") which it

would hardly bo an exaggeration to call worthy of Shakespeare.
His character as an essayist repeats his character as a dramatist.
The essays published under the title of The Statesman occupy a
peculiar place in literature. They have serious faults, especially
the too obvious imitation of Bacon, but they ueverthefess arc
original in their j.oint of view, and their wisdom is the result of a

diliereut kind of observation from that which qualifies the bulk ol

essayists on human life. When writing as one of these Taylor is

less removed from the commonplaoe, though many of his remarks
are admirable. As a literary critic he seems unable to get beyond
Wordsworth and the select circle of poets admired by the latter.

His essays on Wordsworth did much to dispel the conventional
prejudices of the day, but will not advancu tne Btndy of the poet
where his greatness is already recognized. His strictures on Byron
and Shelley are narrow and not a little presumptuous. Presump-
tion, indeed, the last fault to have been expected iu so grave and
measured a writer, is one of those of which he most fi'eely accuses
himself in the autobiography published a year before his death.
It is not otherwise apparent in this highly interesting book, which,
sinning a little by the egotism pardonable in a poet and the
garrulity natural to a veteran, is in the main a pleasiug aud faithful

pictiue of an aspiring youth, an active maturity, and ,>. happy and
honomed old age. (K, G.)

TAYLOR, Isaac (1787-1865), a voluminous writer on
philosophical and theological subjects, was born at Laven-

ham, Suffolk, in 1787, and was trained by his father to

be an artist, but early adopted literature as a profession.

From 1824, the year of his marriage, he lived a busy but

uneventful life at Ongar, in the parish of StaniorJ Elvers,

Essex, where he died on June 28, 1865.
He early became a contributor to the Eclectic Jiemcw, when it

was conducted by Robert Hall and John Foster, and in 1822 he
published a small volume entitled Elements of Thought. This was
followed by a translatiou of Theophrastus with original etchings,

a Uistory of the Transmission of Ancient Books to Modem Times,
Memoirs and Correspondence of Jane Taylor (his sister, who died

in 1824), and a translation of Herodotus. None of these works
attained very great popularity ; but in 1829 he published anony-
mously a work bearing upon the religious and political problems

of the day, entitled The Natural History of Enthusiasm, which was
eagerly read and speedily ran through eight or nine editious. The
success of this publication encouraged himito produce, also anony-

mously, Th^ Natural History of Fanaticism, Spiritual Despotism,

Salurday Evening, and The Physical Tlicory of Another Life, all

of which commanded a large circulation. Among his subsequent

works may be mentioned Ancient Christianity, a series of disserta-

tions iu reply to the "Tracts for the Times," a volume entitled

The riesloration of Belief, and a course of lectures on The Sviril oj

Hebrew Poetry.

TAYLOR, Jeremy (1613-1667), was a native of Cam-
Lridgc, and was baptized on the 15th August 1613. His

father, Nathaniel, though a barber, was a man of some

education, respected by his townsmen, and lineally de-

scended from Dr Rowland Taylor, Cranmer's chaplain, who
suffered martyrdom under Mary. Jeremy, after passing

through the grammar school, was entered at Caius College

as a sizar in 1626, eighteen moiiths after Milton had

entered Christ's, and while George Herbert was public

orator and Edmund Waller and Thomas Fuller were

undergraduates of the university. He was elected a fellow

of his college in 1633, but the best evidence of his

diligence as a student is the enormous learning of which

he showed so easy a command in after years. Accepting

the invitation of Risden, a fellow-student, to- supply his

place for a short time as lecturer in St Paul's, he at once

attracted attention by his remarkable eloquence as well ag

by his handsome face and youthful appearance. Arch-

bishop Laud, ever on the outlook for men of capacity, .sent

for Taylor to preach before him at Lambeth, and, discern,

ing that his genius was worth fostering, dismissed him

^om the overpressure of the metropolis to the quiet of a

fellowship in All Souls, 0.xford, and at the same time, by

making him one of bis own chaplains, showed his desire

to keep him in permanent conne.xion with himself. At

Oxford Chillingworth was then busy with his great work,

the Religion of Protestants, and it is possible that by

intercourse with him Taylor's mind may have beea turned
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towards the liberal movement of his age. After two years

in Oxford, in March 1638 he was presented by Juxon,

bishop of London, to the rectory of IJppingham, in Rut-

landshire. In the autumn of the same year he was

appointed to preach in St Mary's on the anniversary of

the Gnnpowdor Plot, and apparently used the occasion

to clear himself of a suspicion, which, however, haunted

him through life, of a secret leaning to the Romish com-

munion. This suspicion seems to have arisen chiefly from

his intimacy with Christopher Davenport, better known as

Francis a Sancta Clara, a learned Franciscan friar who
became chaplain to Queen Henrietta ; but it may have

been strengthened by his known connexion with Laud, as

ivell as by his ascetic habits and ritualistic propensities.

More serious consequences followed his attachment to the

Royalist cause, when in 1842 the livings of the loyal clergy

were sequestered by decree of parliament. The author of

Epi?cop(UT/' Asserted ar/ainst the Aerians and Areplinii New
and Old, ineffective as that work seems in the light of

modern research, could scarcely hope to retain his parish.

Along with Fuller, Chillingworth, and others, he found

temporary refuge with the king at O.x^ford. His two little

boys must have been cared for by friends, for his wife,

Phcebe Langsdale, whom he had married the year after

his settlement at Uppingham, had died with her third

child in that disastrous year 1642.

During the next fifteen years Taylor's movements are

not easily traced. Sometimes he appears with the king,

from whom at his last interview he received, in token of

his regard, his watch and some jewels which had orna-

mented the ebony case in which he kept his Bible. He
is supposed to be the Dr Taylor who was taken prisoner

with other Royalists while besieging Cardigan castle. In
1646 he is found in partnership with two other deprived

clergvm3*\ keeping a school at Newton Hall, in the parish
of Llanvihangel. It was while resident here that he
attracted the friendship of one of his kindest,patrons,
Richard Vaughan, earl of Carbery, whose hospitable

mansion. Golden Grove, is immortalized in the title of

Taylor's still popular manual of devotion, and whose
countess had the greater distinction of being the original

of the " Lady " in Milton's Comvs. It was also while

resident in Wales that Taylor married his second wife,

Joanna Bridges, who was generally understood to be a

nacural daughter of Charles I., and who owned a good
estate, though probably impoverished by Parliamentarian

exactions, at Jlandinam, in Carmarthenshire. From time

to time he appears in London in the company of his

friend Evelyn, at whose table he met such men as Boyle,

Berkeley, and Wilkins. Thrice he was imprisoned : in

16o3-4 for a well-intended but injudicious preface to his

Golden Grove ; again in Chepstow castle, from May to

October 1655, on what charge does not appear; and a

third time in the Tower in 1657-8, on account of the

indiscretion of his publisher, Royston, who had adorned
his " Collection of Offices " with a print representing

Christ in the attitude of prayer. This unsettled life, with
its interruptions, harassments, and privations, would seem
rather to have stimulated than to have stinted the pro-

ductiveness of his genius. In 1647 appeared his most
important work, The Liberty of Prophesying, and in the
following year the complete edition of his Apohrjy for
Antliorb.ed and i)'et Forms uf Linirr/y ai/ainsl the I'relenre

of the Spirit, as well as his Life of Christ, or the Great
Exemplar, a book which at once won a popularity it still

in largo measure retains. Then followed in rapid succes-

sion the Tu-enty-seven Sermons, "for the summer half-year,"

nnd the Twentij-five " for the winter half year," Holy Living,

{Holy Dying, a controversial treatise on the Real Presence,

the .Oolden Grove, and the Umnn Nrcessariutn, which by

its Pelagianism gave great offence. During these year.t be
was also busy with his Ductor Duhilnntium (published in

1660), which he intended to be the standard manual of

casuistry and ethics for the Christian people.

In 16.'>8 settlement was at length reached tHirough the

kind offices of the earl of Carbery, who obtained for

Taylor a lectureship in Lisburn. At first be do, lined a

post in which the duty was to bo shared with a I'resby-

terian, or, as he e.xpressed it, " where a Presbyterian and

myself shall iie like Castor and Pollux, the one up and

the other down," and to which also a very meagre salaiy

was attached. He was, however, induced to take it, and

found, near his patron's mansion on Lough Neagh, so

congenial a retirement that even after he was raised to

a bishopric he continued to make it his borne. At the

Restoration, instead of being recalled to England, as lie

probably expected and certainly desired, he was appoinlcil

to the see of Down and Connor, to which was shoitly

added the small and adjacent diocese of Droniore Be
was also made a member of the Irish privy council and

vice-chancellor of the university of Dublin. None of

these honours were sinecures. Of the university he writes,

"I found all things in a perfect disorder. . . . aheap
of men and boys, but no body of a college, no one ineinbi r,

either fellow or scholar, having any legal title to his place,

but thrust in by tyranny or chance." Accordingly he set

himself vigorously to the task of framing and enforcing

regulations for the admission and conduct of members o(

the university, and also of establishing lectureshii'S. Hi;-

episcopal labours were still more arduous There were.

at the date of the Restoration, about seventy Presbyterian

ministers in the north of Ireland, and most of these were

from the west of Scotland, and were imbued with the dis-

like of Episcopacy which di-stlnguishcd the Covenanting

party. No wonder that Taylor, writing to the duke of

Ormonde shortly after his consecration, should have said,

"I perceive myself thrown into a place of torment." Hi.s

letters perhaps somewhat exaggerate the danger in which
he lived, but there is no doubt that his authority was
resisted and his overtures rejected His writings al>o

were ransacked for matter of accusation against him, "a
committee of Scotch spiders being appointed to see if they

can gather or make poison out of them." Here, then, was
Taylor's opportunity for exemplifying the wi^o toleration

he had in other days inculcated. These Presbyterians had,

like himself, suffered under Croniwe!' for their loyalty,

and might have been expected to evoke his sympathy
;

but the new bishop had nothing to offer them but the bare

alternative—submission to episcopal ordination and juris-

diction or deprivation. Conseijuently in his first visita-

tion, he declared thirty-sis churches vacant; and of these

forcible possession was taken by his orders. At the same
time many of the gentry were won by his undoubted
sincerity and dcvotedness as well as by his eloquence.

With the Romanist element of the jiopulation ho wxs less

successful. Ignorant of the Englibh language, and firmly

attached to their ancestral forms of worship, they wcic )ct

compelled to attend a service they ccnsidcicd profane,

conducted in a language they could not understand. As
Heber says, "No part of the administration of Ireland by
the English crown has heen more extraordinary and mrre
unfortunate than the .system pursued for the introduction

of the licformed religion." At the instance of the Irish

bishops Taylor undertook his last great work, the Dis-

s7iasioe from ropery (in two parts. 1664 and 1667), but,

as he himself seemed partly conscious, ho might have more
effectually gained his end by adopting the methods of

Ussher and Bedell, and inducing his clerev to acouire the

Irish tongue.

Nor were domestic sorrows awanting in these later year*
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In 1661 he buried, at LLsburn, Edward, tbe only surviv-

ing son of his second marriage. His oldest son, au olEcer

in the army, was killed in a duel ; and his second sou,

Charles, intended for the church^'left Trinity College and

became companion and secretary to the duke of Bucking-

>

Lam, at whose house he died. The day after his sen's

funeral Taylor sickened, and, after a ten days' illness, he

died at Lisburn on the 13th August 1667, in the fifty-lifth

year of his life and the seventh of his episcopate.

Taylor's faniB has been maiutaiucd by ths popularity of hid

sermoDS and devotional writings rather than by his iulluence as a

theologian or his importance as an ecclesiastic. His mind was
neither scientific nor speculative, and he was attracted rather to

questions of casuistry than to tlie deeper problems of pure theology.

His wide reading and capacious memory enabled him to carry in

his mind the materials of a sound historical theology, but these

materials were unsifted by criticism. His immense learning served

him rather as a storehouse of illustrations, or as an armoury out

of which he could choose the fittest weapon for discomfiting an
opponent, than as a quarry furnishing him with material for build-

ing up a completely designed and enduring edifice of systematized

truth. Indeed, be had very limited faith in the human mind as

an instrument of truth. "Theology," he says, " is rather a divine

life than a divine knowledge." His great plea for toleration is

based ou the impossibility of erecting theology into a demonstrable
science. " It is impossible all should be of one mind. And what
is impossible to be done is not necessary it sliould be done."
Differences of opinion there must be ; but " heresy is not an error

of the understanding but au error of the wilh " His aim in life

Vi&n practical ; his interests were in meu rather than in ideas, and
his sympathies were evoked ratlicr by the experiences of individuals

than by great moveinents. Of a decidedly poetic temperament,
fervid and mobile in feeling, and of a prolific fancy, he had also

die sense and wit that come of varied contact with men. All his

jifts were made available for influencing other men by his easy

command of a stylo rarely matched in dignity and tolour. With
all the majesty and stately elaboration and musical rhythm of

Milton's finest prose, Taylor's stylo is relieved and brightened by
an astonishing variety of felicitous illustratious, ranging from the

most homely and terse to the most dignified and elaborate. His
sermons especially abound in quotations and allusions, which have
the air of spontaneously suggesting themselves, but which must
sometimes have baflled his hearers. This seeming pedantry is,

liowever, atoned for by the clear practical aim of his sermons, the

noble ideal he keeps before his hearers, and the skill with which
he handles spiritual experience and upge^ incentives to virtue.

But, through all his gorgeous eloquence and genial interest in

human nature, tlicre breaks 'from time to time some dead and
laboured irrelevancy, the growth of his training in scholastic

dialectics; for. "like some other WTiters of the 17th century he
seems almost to have two minds,—one teniler, sweet, luxuriant to

excess, the other liard, subtle, formal, prone to definition and
logomachy."
The first collected edition of his works was published by Bishop

Heber (with a life) in 1822, reissued after careful revision by
Charles Page Eden, 1852-61. (M. D.)

TAYLOR, John (1580-1654), commonly caUed " The
Water Poet," was born at Gloucester in August 1580 Of
his parentage and early boyhood very little is known, and

that little is mainly to be gleaned from various scattered

personal allusions in the numerous short writings of this

prolific wit and rhymster. After fulfilling bis apprentice-

ship to a waterman, he seems to have served (1596) in the

Teet under the earl of Essex, and to have been present at

tlie naval attack upon Cadiz. On his return to England

be took up the trade of Thames waterman, and for a time

at any rate was a collector of the dues exacted by the

leutenant of the Tower on all wines destined for London.

The title of "Water Poet," which he owes to his occupation

on the river, is a misnomer. Taylor was no poet, tliough

lie could string rhymes together with facility ; his wit,

wliich was vigorous and vulgar, found best expression in

Eollicking prose. He shows a broad sense of rough fun,

occasionally of humour ; but for the most part his comi-

calities would now meet with scanty ap|)reciation. He
had a very good opinion of himself, his writings, and his

importance ; and it was he himself who set forth that he

\va3 the "king's water poet" and the "queeu's water-

hiaa." His literary performances can most easily and most

satisfactorily lie studied in tire hai.dsome qnaito, ccntain-

ing all his (iruductionf, edited by Mr C. Hiudley, and pub-

lished in liS72. ULs "works," sixty-three in number, first

appeared in one large volume—now a rarity sought after

by collectors—in 1630. He delighted in eccentric freaks,

calculated in narration to astound both the sober country-

folk and the somewhat sceptical Londoners. Thus, with

a companion as feather-brained as himself, he once started

on a voyage from London to Queenshorough in a paper

boat, with two stockfish tied to two canes for oars ; before

the journey's end was reached the frail boat collapsed,

as might have been expected, though a qualified success

finally met Taylor's efforts. The spirit of the bargee

was in him, and he delighted in rough give-and-take ; a

rude lampoon was one of his favourite verbal weapons.

Thus Thomas'' Coryat, the author of Crndilifi, having

excited the literary waterman's ridicule, was rewarded

with a ludicrous dedication in the production entitled

Tayloi's TruceL in 0'ermiyiie ; again, the "water poet"

indulged in abusive satire to his heart's content in an

"effusion " which he called A Kicksey-Wiusey, or a Lerry

Come-TwuHij—a literary castigation which he inflicted

upon those subscribers to a certain " work " of his vho
omitted to substantiate their promises. This production

was entitled The Fenui/ess I'ilijriinnge, or the Jloiieyless

Feraiiibiiliitio?i ofJohn l'nyl(jr,'and consisted of an account

of its author's pedestrian tour from London to Edinburgh;

and to this work some sixteen hundred persons are said

to have promised their support. Another wagering ven-

ture was a journey to Prague, where he is said to have

been received and entertained by the.queen of Bohemia in

1620. Two years later Taylor made "a very merry, wheny
ferry voyage, or Yorke for my money," and in the ensu-

ing year anotjier water-journey, which he subsequently

described in prose and verse as A Ntw Discovery by Hea

with a Wherry from London to Stilisbury. At the out-

break of the Civil War Taylor forsook the river and retired

to Oxford, where he tempted fortune by keeping a puldic-

house. His sympathies were wholly with the Koyalists,

—the Eoysterists, as he called them once ; and, when the

town surrendered, the " water poet " returned to London

and kept a public-house under the sign of The Crown, in

Phcenix Alley, Long Acre. He incurred some odium from

his loyal observance of the king's death in the placement

above his 'door of the sign of The Mourning Crown, and

he was forced to take the latter down. With characteristic

readiness he substituted for it his own portrait, with some

doggerel lines underneath. It was here that in December

1654 he died, and in the neighbouring churchyard- of St

JIartin's-in-the-Fields his remains were laid.

At the most, Taylor can only be called an amusing and vulgarly

clever pamphleteer; he wrote nothing worthy of remembrance save

by the historian of the period in which he lived, by the antiquary,

and by the enthusiastic student of the many straggling little by

ways of literature.

TAYLOR, Tom (1817-1880), dramatist and art critic,

was born at Sunderland in 1817. After attending school

there, and. studying for two sessions at Gla.sgow university,

he in 1837 entered Trinity College, Cambridge, of which

he became a fellow. Subsequently he held for two years

the professorship of English literature _at University Col-

lege, London. He was called to the bar (Middle Temple)

in November 1845, and went on the northern circuit until,

in 1850, he became assistant secretary of the Board of

Health. On the reconstruction of the board in 1854 he

was made secretary, and on its abolition his services were

transferred to the Local Government Act Office, a depart-

ment of the Home Office created by the Sanitary Act of

1866. In his very early years Tom Taylor showed a pre-

dilection for the drama, and was in the habit of performing

dramatic pieces along with a number of children in a loft
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ever a brewer's stable. His first dramatic composition was

a rhymed fairy tale or extravaganza, written in conjunction

with Albert Smith and Charles Kenny, and performed in

1846.- From this time he wrote for the stage continuously

till the close of his life, his dramatic compositions or

adaptations numbering in all over 100, amongst the best

known of which are Still Water Ruiis Deep, Victims, the

Contested Election, the Overland Route, the Ticket of Leave

Man, Anne Boleyn, and Joan of Arc. He may perhaps be

regarded as the first dramatist of his time, so far as general

appreciation goes; and, if his chief concern was the con-

struction of a popular acting play, his dramas possess at

the same time considerable literary excellence, while the

characters are clearly and consistently drawn, and the

dialogue is natural, yet nervous and pointed. In his blank

verse historical dramas, such as Anne Boleyn and Joan of

Arc, he was not so successful. Taylor was also a very

frequent contributor to the light magazine literature of

the day. In 1872 he withdrew from public life, and, on

the death of Shirley Brooks in 1873, he became editor of

Punch. He occasionally appeared with success in amateur

theatricals, more especially in the character of Adam in

As You Like It and of Jasper in A Sheep in Wolf's Cloth-

ing. He had some talent for painting, and for many years

was art critic to the Times. He died at Lavender Sweep,

Wandsworth, 12th July 1880.

Apart from the drama, his chief contributions to literature are

his biographies of paiuters, viz., Autobiography of B. R. Haydon
(1853); Autobiography and Correspondence of C. K. Leslie, Ji.A.

(1859); and Life and Times of Sir Joshua Reynolds (1865), whicli

had been left ia a very incomplete state by Mr Leslie. His Historical

Dramas appeared in one volume in 1877. He also edited, with a

memorial preface. Pen Sketches from a Vanished Hand, selectedfrom
Papers of the late Mortimer Collins.

TAYLOR, Zachaey (1784-1850), president of the

United States, was born in Orange county, Virginia,

November 24, 1784. He Entered the army as lieutenant

in 1808, and rose to the rank of major in the war with

Great Britain which followed. At the outbreak of the

Mexican War he was in command of the American forces

in Louisiana and Texas, and was directed to make the

advance into the disputed territory which brought on the

war. Beating the Mexicans in two battles, he followed

them into Mexico, and there defeated Santa Anna in the

crowning battle of his campaign, Buena Vista (1847).

Dissatisfied with his treatment by the administration, he
resigned and returned to the United States, where the

Whig party nominated him and elected him president

(1848). The struggle over the question of the admission

of slavery to the territory taken from Mexico occupied his

term of office, and he died at Washington, July 9, 1850.

TCHAD, TsAD, or Chad, Lake. See Africa, vol. i. p.

255, and Soudan.
TCHEREMISSES, or Cheremisses. See Finland,

vol. ix. p. 219, and Russia, vol. xxi. pp. 79-80.

TCHERKASY (Polish Czerkasy), a district town of

Russia, in the government of Kieff, and 190 miles by
rail to the south-east of Kieff, on the right bank of the

Dnieper. It is poorly built, mostly of wood ; the popula-

tion has rapidly increased lately, and has doubled since

1846, reaching 15,740 in 1883. There are now two
gymnasiums for boys and girls, and "several lower schools.

The inhabitants (Little Russian) are mostly employed in

agriculture and gardening. There is a brisk export trade

in corn, refined sugar, tobacco, salt, and timber ; raw sugar

and manufactured goods are imported, principally by Jewish
merchants.

Tcherkasy, formerly Tcherkassk, was an important town of the

trkraine in the 15th century, and remained so, under Polish rule,

until the revolt of Hmelnitski, when it became free. When West
Ukraine was taken again by Poland, most of its inhabitants migrated

to the left bank of the Dnieper. It was annexed by Russia in 1795.

TCHERNIGOFF, a government of Little Russia, on

the left bank of the Dnieper, bounded by Moghileff and

Smolensk on the N., Orel and Kursk on the E., Poltava

on the S., and Kieff and Minsk on the W., has an area of

20,233 square miles. Its surface is an undulating, plain,

650 to 750 feet high in the north, and from 370 to 600

feet in the south, deeply grooved by ravines and the

valleys of the rivers. In the north, " beyond the Desna,"

about one-third of the area is under wood (which is rapidly

disappearing), and marshes occur along the courses of the

rivers ; while to the south of the Desna the soil is dry,

sometimes sandy, and assumes the characters of a steppe-

land as one proceeds southward. Chalk deposits prevail

in the north, and Eocene in the south. The government is

watered by the Dnieper (which forms its western boundary

for 178 miles) and its tributaries the Soj and the Desna.

The latter, which flows through TchernigofE for nearly 350
miles, is navigable, and timber is brought down its tribu-

taries. Corn, linseed, timber, brandy, hemp, and sugar

are shipped on the Dnieper, Soj, and Desna, and salt im-

ported. The climate is much colder in the woody tracts

of the north than in the south ; the average yearly

temperature at the town of TchernigofE is 44°"4 (January,

23°; July, 68°-5).

The population, which is rapidly increasing, reached 1,996,250 in

1883. It is chiefly Little Russian (85 '6 per cent.); Great Russians

(6"1 per cent.), mostly Kaskolniks, and White Russians (5 '6 per

cent.) inhabit the northern districts. Jews have spread rapidly

since last century, and now number more than 45,000. There are,

besides, some 20,000 Germans as well as Greeks at Nyezhin. Agri-

culture is the principal occupation; in the north, however, many
of the inhabitants are engaged in the timber trade and various

domestic industries. Cattle-breeding. is carried on in the central

districts, and there were in 1883 572,200 horses, 515,300 cattle,

and 948,000 sheep. Beet is extensively cultivated, and in 1884
2 million cwts. of beet-root were delivered to the thirteen sugar-

works within the government. The culture of tobacco is also in-

creasing, upwards of 500,000 cwts. being produced annually. Hemp
is wid-sly cultivated in the north,, and the milder climate of the

south encoui'ages gardening. Bee-keeping is extensively carried

on by tlie Raskolniks. Tar, pitch, and a large variety of wooden
manufactures are largely produced in the forest districts, as also

are woven fabrics, felts, and leather wares. Limestone, grind-

stones, china-clay, and building stone are quarried. Manufactures
have begun to develop rapidly of late ; by 1881 their yearly produc-
tion reached £1,340,000 (£860,000 from sugar-works and distil-

leries). Trade is active, especially since the opening of the railway

between Kieff an;! Kursk, which runs through TchernigolT. Thu
government is divided into fifteen districts, the chief towns (with
populations in 1885) being TchernigolT (19,000), Borzna (13,700),
Glukhoff (16,450), Gorodnya (3550), Konotop (16,420), Kozelets

(4430), Krolevets (9190), Mglin (10,880), Novgorod-Syeversk (8020),
Novozybkoflf (11,920), Nyezhin (43,020), Oster (3550), Sosnitsa

(5650), SUrodub (23,890 in 1880), and Surazh (3770). A number
of unimportant towns (14 posads and 49 myestechki) possess muni-
cipal institutions.

TCHERNIGOFF, capital of the above government,
stands on the right bank of the Desna, nearly half a mile

from the river, 476 miles from Moscow. Far removed
from the great channels of trade, it.<i sole importance is

as an administrative centre. Its houses are poorly built,

and the streets are unpaved. The population (19,000 in

1885, one-third being Jews) is almost stationary. The
ruins of its fortress, and the old cathedrals of Preo-
brazhenie and Borisoglebsk, founded in the 11th and 12 th
centuries, bear witness to the former importance of the
town. Numerous graves scattered about, and now partly
explored, speak of the battles which caused its decay.

Tchernigoff is known to have existed before the introduction of
Christianity into Russia. In 907 it is mentioned in the treaty of
Oleg as next to Kieff, and in the 11th century it became the capital
of the principality of Syeversk and an important commercial city.

The Mongolian invasion put an end to its growth. Lithuania
annexed it in the 14th century, but it was soon seized by Poland,
which held it until the 1717 century. The great rising in 1648
rendered it independent until 1654, when the Cossacks accepted
the protectorate of the czars of Moscow. In 1686 it was definitel.v

I annexed to Rusbia.
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TCHERNQMORSK, a government of Caucasia, Russia,

consisting of a narrow strip of land between the main

Caucasus chain and the Black Sea, formerly inhabited by

the Adyghe mountaineers o£ Caucasus. This strip, pro-

tected by the mountains fvom the cold winds of the north;

is in respect of climate oue of the most favoured parts of

the Black Sea littoral. Owing to extensive emigrations of

its inhabitants to Turkey since the Russian conquest of

1864, it is very thinly peopled, the population numbering

but 25,980, mostly Russians, on an area of 2824 square

miles. The steep slopes of the Caucasus, whose summits

range from 2000 to 10,000 feet, are furrowed by narrow

gorges, and bear a luxuriant vegetation. The wild vine

—

a relic of former gardens—grows freely in the forests, which

are almost impassable on account of tho underwood and

decaying trees. The moistness of the atmosphere contri-

butes to the spread of the Caucasian fever, which is char-

acteristic of the littoral. Notwithstanding the proximity

of the mountains to the sea, a road is now being con-

structed along the coast,—for military reasons.

Agriculture is carried on, but only in the south,—gardening and
the culture of the vine and tobacco being the chief occupations

besides fishing and hunting. Some manufactures are rising up at

Novorossiysk (3330 inhabitants) and Anapa (5350), the two prin-

cipal towns, which also have some foreign trade. The region ia

a separate province under a military governor residing at Novo-
rossiysk, where a new harbour is being constructed.

TCHISTOPOL, a district town of Russia, in the govern-

ment of Kazan, 90 miles to the south-east of that toi/n, on

the left bank of the Kama. Before 1781 it was a mere

village (Tchistoye Pole), founded by runaway serfs ; at

present it is extending rapidly and becoming an industrial

town, with flour-mills, distilleries, and a few cotton-mills.

The merchants carry on a brisk trade in corn brought in

from the fertile tracts of Ufa, and shipped down the

Kama ; manufactured wares are imported. The popula-

tion in 1883 was 18,200.

TCHITA, capital of Transbaikalia, Eastern Siberia,

stands 585 miles east of Irkutsk, on the Tchita river, half

a mile above its junction with the Ingoda. It was founded

in 1851 ; and military considerations led to the selection

of this very small village to be the capital of Transbaikalia.

Steamers on the Amur and Shilka do not penetrate so far

as the upper Ingoda; they usually stay at Sryetensk, 320
miles distant. But the military supplies sent every year

from Transbaikalia to the Amur region usually sitart

from Tchita,—the forest-covered hills on the banks of

the Ingoda supplying material for the construction of the

barges (from 100 to 200 in number) on which these sup-

plies are carried as soon as the melting of tho snows in the

mountains temporarily raises the water in the river to a

sufficient height. Tchita is built of wood, with unpaved

streets and wide open spaces. The dryness of the Buriat

steppe close by prevents snow from accumulating to any

depth, even when the cold is extreme ; the merchandise

accordingly which is forwarded from Irkutsk to the

Nertchinsk district is brought to Tchita on carts, and is

there loaded on sledges for the continuation of the journey

down the frozen rivers. The population of Tchita in

1883 was 12,600. ,The inhabitants support themselves

by agriculture, by trade in furs, cattle, hides, and tallow,

which are bought from the Buriats, and in all kind of

manufactured wares imported from Russia and Western

Siberia.

TEA. This importont food auxiliary, now in dail^ use

as a beverage by probably one-half of the population of

the world, is prepared from the leaves of one or more
plants belonging to the natural order Ternstromiacese.

The order includes the well-known ornamental genus of

shrubs Camellia, to which indeed the tea-plants are so

closely allied that by many systematic writers they are

included in the same genus. The tea-plants have been
cultivated in China for at least a, thousand years.

As is commonly the case with plants which have been
long under cultivation, there is much doubt as to specific

distinctions among the varieties of tea. Under the name
of Thea sinensis, Linnaeus originally described tea as a
single species

; but with fuller knowledge of the Chinese
plants he established two species, Thea Bohea and Thea
viridis, and it was assumed that the former was the source

of black teas, while Tkea viridis was held to yield the
green varieties. In 1843, however, Mr Robert Fortune
found that, although the two varieties of the plant exist

in different parts of China, black and green tea are made
indiflfereutly from the leaves of the same plant. The tea-

plant is cultivated in China as an evergreen shrub, which
grows to a height of Irom 3 to 5 feet. The stem is bushy,
with numerous and very leafy branches ; the leaves are

alternate, large elliptical, obtusely serrated, veined, and
placed on short channelled foot-stalks. The calyx ia

small, smooth, and divided into five obtuse sepals. The
flowers are white, axillary, and slightly fragrant,—ofteD

Fig. 1.

—

'iea,-Y\&n\, [Thea sinensis).

two or three together on separate pedicels. The corolla

has from five to nine petals, cohering at the base. The

filaments are short, numerous, and inserted at tho base of

the corolla ; the anthers are large and yellow, the style

trifid, and the capsules three-celled and three-seeded.

The vindis varieties are hardier, and possess larger and

"brighter green leaves than belong to the Bohea variety.

No strictly wild tea-plants have been discovered in China,

but an indigenous tea-tree {Thea assamica) is found in

Assam, which botanists now incline to regard as the

parent species of all cultivated varieties. It differs in

many respects from the Chinese plants. The indigenous

Assam tea-plant is a tree attaining a height of from 15 to

20 feet, growing in the midst of dense moist jungle and

in shady sheltered situations. Its leaves vary considerably

in size, form, and venation, being usually smooth, thick,

and leathery, lanceolate, ovate lanceolate, or oblong lanceo-

late. They are variously dotted with pellucid cells con-

taining essential oil, and the number of- such cells shown

by the leaf is held to be an indication of the quality of tea

it will yield. The leaf of the Chinese plant never exceeds

4 inches in length, while that of the Assam tree reache

XXIII. — -13
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9 inches and upv/aiUa. The Chinese plant is hardy, and
capable of thriving under many different conditions of
climate and situation; while the indigenous plant is tender
and difficult of cultivation, requiring for its success a close,

hot, moist, and equable climate. The characteristic vena-
tion of the leaf of the Chinese tea-plant is delineated in

fig. 2. In minute structure the leaf presents highly
characteristic appearances. The
under side of the young leaf is

densely covered with fine one-

celled thick-walled hairs, about 1

mm. in length and -015 mm. in

thickness. These hairs entirely

disappear with increasing age.

The structure of the epidermis of

the under side of the leaf, with
its contorted cells, is represented

( X 160) in fig. 3. A further char-

acteristic feature of the cellular

structure of the tea-leaf is the

abundance, especially in grown
leaves, of large, branching, thick-

walled, smooth cells (idioblasts),

which, although they occur in

other leaves, are not found in such
as are likely to be confounded
with or substituted for tea. The
minute structure of the leaf in

section is illustrated in fig. 4.

The cultivated varieties of tea,

being comparatively hardy, possess Fio.2.-Tea.Leaf-Mlsi2e.
an adaptability to climate excelled

among food plants only by the wheat. The limits of actual
tea cultivation extend from 39° N. lat. in Japan, through
the, tropics, to Java, Australia, Natal, and Brazil in the
southern hemisphere. The tea-plant will even live in the
open air in the south of England, and withstand some

Fia. 3.—Epidermis of Tea-Leaf (under side).

X 160.

amount of frost, when it receives sufficient summer heat
to harden its wood. But comparatively few regions are

suited for practical tea-growing.

A rich and exuberant growth of the plants is a first

essential of successful tea cultivation.. This is only obtain-

able in warm, moist, and comparatively equable climates,

where rains are frequent and copious. The climate indeed

which favours tropical profusion of jungle growth—stilL

steaming heat—is that most favourable for the cultivation

of tea, and such climate, unfortunately, is most prejudicial

to the health of Europeans. It was formerly supposed
that comparatively temperate latitudes and steep sloping

ground afforded the most favourable situations for tea-

planting, and much of the disaster which attended the

early stages of the tea enterprise in India is traceable to

this erroneous conception. Tea thrives best in light friable

soils of good depth, through which water jjercolates freely,

the plant being specially impatient of marshy situations

and stagnant water. Undulating well-watered tracts, where
the rain escapes

freely, yet without

washing away the

soil, are the most
valuable for tea gar-

dens. As a matter

of fact, many of the

Indian plantations

are established on

hill-sides, after the

example of known
districts in China, ^"'- 4- -Section through Tea-Leaf.

where hill slopes and odd corners are commonly occupied

with tea-plants.

According to Chinese legend, the virtues of tea {cha,

pronounced in the Amoy- dialect te, whence the English

name) were discovered by the mythical emperor Chin-

nung, 2737 B.C., to whom all agricultural and medicinal

knowledge is traced. It is doubtfully referred to in the

book of ancient poems edited by Confucius, all of which

are previous in date to 550 B.C. A tradition exists in

China that a knowledge of tea travelled eastward to and
in China, having been introduced 543 a.d. by Bodhidharma,
an ascetic who came from India on a missionary expedition,

but that legend is also mixed with mythical and super-

natural details. But it is quite certain, from the historical

narrative of Lo Yu, who lived in the Tang dynasty (618-
906 A.D.), that tea was already used as a beverage in the

6th century, and that during the 8th century its use had
become so common that a tax was levied on its consump-
tion in the 14th year of Tih Tsung (793). The use of tea

in China in the middle of the 9th century is known from
Arab sources (Reinaud, Relation d'es Voyages, 1845, p. 40).

From China a knowledge of tea was carried into Japan,

and there the cultivation was established about the begin-

ning of the 13th century. Seed was brought from Chine
by the priest Jliyoye, and planted first in the south island,

Ejushiu, whence the cultivation spread northwards till it

reached the high limit of 39° N. To the south tea cultiva-

tion also spread into Tong-king and- Cochin China, but the

product in these regions is of inferior quality. Till well

into the 19th century it may be said that China and Japan
were the only twa tea-producing countries, and that the

product reached the Western markets only through the

narrowest channels and under most oppressive restrictions.

In the year 1826 the Dutch succeeded in establishing

tea gardens in Java. At an early period the East India

Company of Great Britain, as the principal trade interme-

diary between China and Europe, became deeply interested

in the question of tea cultivation in their Eastern posses-

sions. In 1788 Sir Joseph Banks, at the request of the
directors, drew up a memoir on the cultivation of economic
plants in Bengal, in which he gave special prominence to
tea, pointing out the" regions most favourable for its

cultivation. About the year 1820 Mr David Scott, one
of the Company's servants, sent t« Calcutta from the
district of Kuch Behar and Eangpur—the very district

indicated by Sir Joseph Banks as favourable for tea-

growing—certain leaves, with a statement that they were
said to belong to the wild tea-plant. The leaves were
submitted to Dr Wallich, Government botanist at Calcutta,
who pronounced them to belong to a species of Camellia,
and no result followed on Mr Scott's communication.
These very leaves ultimately came into the herbarium of
the Linnean Society of London, and have authoritatively
been pronounced to belong to the indigenous Assam tea-

plant. Dr Wallich's attribution of this aiid other specimen*
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eubscqucntly sent in to the genus Camellia, altliough

scientifically defensible, unfortunately diverted attention

•from the significance of the discovery. It was not till

1834 that, overcome by the insistance of Captain Francis

Jenkins, who maintained and proved that, called by the

name Cmndlia or not, the leaves belonged to a tea-plant,

Dr Wallich admitted "the fact of the genuine tea-plant

leing a native of our territories in Upper Assam as

incoritrovertibly proved." In the meantime a committee

had been formed by Lord William Bentinck, the governor-

general, for the introduction of tea culture into India,

and an official had already been sent to the tea districts

of China to procure seed and skilled Chinese workmen

to conduct operations in the Himalayan regions. The

discovery and reports of Captain Jenkins led to the

investigation of the capacities of Assam as a tea-growing

country by Lord AVilliam Bontinck's committee. Evidence

«f the abundant existence of the indigenous tea tree was

obtained ; and the directors of the East India Company

resolved to institute an experimental establishment in

Assam for cultivating and manufacturing tea, leaving the

industry to be developed by private enterprise should its

practicability be demonstrated. In 1836 there was sent to

London I lb of tea made from indigenous leaves; in 1S37

5 lb of Assam tea was sent ; in 1S3S the quantity sent was

twelve small boxes, and ninety-five boxes reached London

in 1839. In January ISIO the Assam Company was

formed, and thenceforward the cultivation of tea in India

•was carried on £,s a private commercial undertaking. The

tea districts of India include, in the order of their priority,

Assam, Behra Dun, Kumaun, Darjiling, Cacbar, Kangra,

Hazaribagh, Chittagong, Tarai, and the Nilgiris (JIadras).

Attempts were repeatedly made to introduce tea culture

in Ceylon, under both Dutch and British authority. No
permanent success was attained till about 1876, when the

disastrous effects of the coSee-Ieaf disease induced planters

to give serious attention to tea. Since that period the tea

industry has developed in Ceylon with marvellous rapidity,

and it has every prospect of taking the first rank among

Singalese productions. Tea-planting has also been suc-

cesslully established in Natal. But beyond the regions

ibove enumerated the industry has never taken root. It

bas been tried in the West Indies, the Southern States of

America, Brazil, Australia, and the south of Europe ; but

cheap labour is a sine qua non of success. Tea can be

picked in China and the British East Indies for two or

three pence a day of wages, and it is on such e.xceedingly

moderate outlay that the margin of profit depends.

Tea is more or less cultivated for local consumption in all pro-

vinces of China except the extreme north, but the regious from

n-hich it is exported are embmced within the provinces iu the

south-east—Ktt-ang-tun?, Fuh-keeu, Keanfc-se, Che-keang, Keaug-

su, and Gau-Uwuy. Black-tea manufacture belongs to the more

«outherly portion of these regions, the green-tea country lymg to

tbc north. The methods employed in cultivating the plants and

m making tea iu China ditfer widely in various districts, and the

teas retamed for native use—especially the high-class fancy teas

•which are never seen abroad, and would probably not bear ex-

portation—undergo special manipulation. The teas exported are

of three principal classes—black tea, green tea, and brick tea.

In cultivation, the young plants are not ready for picking till

»,hcy are three years old, by which time they should he well

ssta'blished, throwing out young shoots or "flushes" with vigour

*nd profusion. It is these tender shoots, with leaf-buds .and expand-

in" leaves, which alone are gathered for tea manufacture, and the

younger the leaf-bud the better is the quality of the tea. Accord-

ing to Chinese statements there are four gatherings of leaves in the

year. The first is made early in April, when the young leaf-buds

are just unfolding, and these, covered below with their fine silky

hairs, are taken for making pekoe or young hyson. The_ second

gathering takes place about the beginning of May, another in July,-

and the fourth in August and September. On each succeeding

occasion the product is less fragrant and valuable, and the final

gathering is a.iid to consist of large leaves of little value. These

statements do not, however, accord with Indian experience.

The following brief outline of tlio Chinese tea-making processes

is given by Mr Call [CiiUivalion and Manufamirc of Tea)

:

—
"The loaves of black tea nrc expost-d to tlie sun and air on circular trnya anil

treated us liay, during wliiclr an incipient sacclinrlnc fermentation is EUpposcd to

talie place in conjunction with a volatile oil. Various modincaiions of flaTour

are Itius produced by the manapement of this fermentation; a loss of tannin

takes place by the convcision of part of ttic tannic acid into sugar. Dorinc tliis

change the leaves become flaccid, and slislitly tinged or spotted witlired or brown

colourfnc matter, and give out a peculiar odour, approxiinating to, or, as some

thinl;, identical with, the odour of tea, A certain change In lliis odour is carefully

watched by'the workraeu, this beini; an Indication that the riasting must not bo

delayed. It is not necessary to wait till the leaves are spotted with red. 'fliey

are then roaited In an Iron vessel, and afterwards rolli?d with the hands, to

express their juices. The roasting and rolling are repeated so long as any juices

can be expressed from the leaves in the act of rolling, finnlly, they are dried

in sieves placed over a charcoal lire in drying tubes, during which the leaves ari.

occasionally taken froth the fire, and turned until completely dried. It is in this

last stage of the process Iliat the It-avcs tuni black, though this change of colour

is mainly due to tlie p:occs» of manipulation previously to roasting, and not to

the action of heat."

"The leaves of green tea are roasted .ilso in an Iron vessel, but as soon as .

gathered, without .tny previous manipuhition, all heating or fermentation of the

leaves being studiously avoided; they ura then rolled as black tea, and linally

dried in the same vessel in which they have been roasted, by constantly stirring

and moving them about. Tliey are also fanned to hasten evaporation, and tho

drying and formation of the peculiar clini'acteristtc colour of this lea, wliich it

giadu.ally acquires in this process, and wliich resembles the bloom on some

fruits."

The colour of genuine green tea is entirely duo to the rapid drying

of the fresh leaves, which prevents the chlorophyll from under-

going any alteratiou. The green tea sent out of China is almost

invariably faced or glazed with artificial colouring matter, princi-

pally with a powdered mixture of gypsum and Prussian blue.

Tho names distinguishing commercial qualities of tea are almost

entirely of Chinese origin. In general they indicate a gradation

of qualities from the fine and delicate product of the young leaf-

bud up to the hard and woody expanded and partly-grown leaf.

The following list represents thi ordinary series of qualities, begin-

ning with the finest:

—

Slack Tea.—Flowery pekoe, orange pekoe, pekoe, pekoe souchong,

souchong, congou, bohea.

Green Tea.-Gunpowder, imperial, hyson, young hyson, hyson

skin, caper.

Of these names, pekoe is derived from pak-ho (white hairs), tho

pekoes showing the fine downy tips of the young buds ;
souchong

is from siaoii-chung, little plant or sort; congou (kung-fu), labour;

bohea [tvu-i), the mountains iu Fuh-keen, tho centre of the black-tea

coniitry ; and hyson (yii-Uieii), before the rains, or Ui-chun, flour-

ishing spring, ilany other names occur in the trade denoting teas

of special qualities or districts, snch ns oolong (black dragon) and

twaukay, from the district of that name in the province of Kcang-

su. Scented teas also-form a special class of Chinese jiroduce. In

scenting the finished tea, either black or green is intimately inter-

mixed with odoriferous flowers and left in a heap till the tea is fully

impregnated with the odour, when the two substances are separated

by sifting, and the tea so scented is immediately packed and ex-

cluded from the air.

Brick tea is the special form iu M-hich tea is prepared for use

throughout the vast tracts of Central Asia. It is made principally

from broken leaves, stalks, and fragments of large leaves, com-

pressed into blocks of various sizes. The bricks are of various

degrees of compression, some being lightly squeezed into a loose

mass aud sewed up in cowhide bags, while others form compact

resonant cakes, in which all trace of the original leaf structure is

lost, with gilt characters impressed in their surface. Brick tea is

much in demaiid over an area greater than the whole of Europe,

and by many tribes.it is stewed with milk, .salt, and butter or other

fat and catenas avegetable. The Itussian factors established in

Hoo-pih prepare two sizes of brick tea, which they send oil in great

quantities through the Kalgan Gate of the Great Wall.

Under Europc.in supervision the cultivation and especially the

manufacture of tea have in India undergone remarkable improve-

ments Indeed, the traditional aud empirical teaching aud processes

of China proved a most serious stumbliugblock to the progress of

the tea industry under Western auspices. The tea-idants nowj

cultivated in India are of three principal classes- tho indigenous

Assam, tho Chinese, and a hybrid between the tivo. ),y much

crossing aud intermixture the gr.adations from one .extreme to the

other are almost iinpercct.tible. The best qualities of black teas

are made from indigenous and high-class hybrid plants, but tl.cso

are cnmparativclv tender and ro-iuiro a close humi.l cliniatc. 1 lio

hardiness of thc'Chii.eso plants is their most important char.i.ti.r

for favourably situated, tho Assam plant gives a larger yield ol

del'icate young leaf during the season than any other.
_^

In favourable circumstances the tea-plant "Hushes or scnar

forth a fresh crop of tender young shoots from twenty to '"gnty-

five times in tho course of its growing and picking season of about

nine months. The averog^annual yield per iilant is very variable,

but may be stated at about one-fifth of a B, of finisbcd tea
,
and, aa

each acre of a garden holds 1500 to 1600 mature plants, the y.elj

per acre may be from 300 to 350 lb per annum. The diagram

fig 6) from Col. Money's valuable practical. treatise on tha LuUu
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tation arid ManufaauTf of Tea illustratea the method in which a

Bush or shoot is picked, and the portions which go to make special

classes of tea. The lines in the diagram show the points at which

the shoot may be picked, and it is important that the lowest leaf

taken should be so nipped off as to leave the bud in its axil

uninjured on the branch, as frem it the next flush will then develop.

The three leaves at the growing point (n, b, c) yield pelcoe, and

the whole shoot down to and including / gives pekoe souchong,

jj the order of their age, the individual leaves manufacture into

« flowery pekoe, b orange pekoe, c pekoe, d pekoe souchong, e

«ouchong, and/congou. Were the flush further developed another

Fia 5.-^Mode of Picking Tea.

leaf might be taken, which would be classed as bohea, but that is

not a quality recognized by Indi.in growers. It is not, however,
the practice to pick or treat leaves separately, the whole flush being
manipulated together, and the tea is only separated into qualities by
sifting after the manufacturing processes have been completed.

The manufacture of black tea is found to be an essentially simple
matter. Many of the processes employed by the Chinese are quite

superfluaus, and several of the manual operations which bulk
largely in the Chinese manufacture, it is found, can with advantage
he supplanted by mechanical agency. The whole object of the
black-tea manufacturer is to ferment, roll, and dry the leaf, and
for that pui'pose the leaves undergo—(1) withering, (2) rolling, (3)

fermenting, and (4) firing or dholing. ' Between the fermenting
and the firing operations it is desirable to expose the leaves to the
direct sunlight for an hour or thereby. This cannot always be
done, as it is impossible to keep the fermtented leaves after they
have attained their proper state ; nevertheless the best result is

always attained in bright weather, when it is possible to expose
the fermented leaves to the sun.

The fresh leaves from the garden, as they are brought in to tno
factory, are withered by being spread evenly over square wicker-
work trays—leaf rhallanies—thickly or thinly as the weather is

hot or cool. Thus they are left exposed to the air till they become
quite soft and flaccid, folding together when pressed in the hand
into a clammy mass without crackling or rebound. In cloudy or
liiny weather it becomes necessary to wither by machine, acting
on the leaves with artificially dried and heated air. Withering is

a preliminary to rolling, in which the flaccid and velvety leaves are
kneaded, twisted, and rolled back and forward over a table till the
whole comes into a mashy condition by the exudation of juice.
While in Chinese tea-making that juice is squeezed out of the leaves,
in India it is most carefully lapped up and absorbed in the spongy
mass. In hand-rolling as much as can be worked between two
hands is operated on, and passed from man to man along the table
till fully worked, when it is made up into a compressed ball and
80 put aside for fermenting. This process is the distinguishing
fea^re of black-tea making, and on its suQicient accomplishment
dfpends much of the character and quality of the tea made. The
progress of the fermentation must be carefully watched, and at the
point when by the colour it is known to be sufiiciently advanced
the tea is in favourable weather sunned by exposure, thinly spread
out to the sunlight for about an hour. It is immediately there-
ufter fired, either by the fumes of burning charcoal or by a current
of dried and heated air from one of the numerous macliines now
in use. \yith this single firing the process is completed, and the
tea so finished is siftud by machinery into commercial qualities
according to the size of the leaf.

For the entire range of manufacturing operations numerous forms
of mathinery and mechanicill devices have been adapted and intro-
duced 11 Indian gardens, so that, apart from picking the leaves,
tea-making has become practically a factory industry.
The manufacture of green tea is comparatively little prosecuted

in India. In Europe the demand has greatly fallen away, and,
though the consumption is considerable in the United States, the
japply is principally drawn from Japan, where its preparation is

extensively practised. The manufacture as carried on in the Horlii

Western Provinces resolves itself into a rapid rolling and drying oi

the leaf. Without permitting the leaves to wither after gathering,

they are, if free from moisture, at once by exposure to a brisk heat

sweated and softene'd for rolling. ' They are then without delay

rolled as in black-tea manufacture, next spread out in the sun till

they take a blackish tinge, then again rolled, and this rolling and

exposure may be repeated yet a third time. When the rolling i?

completed the tea is placed in a highly heated pan, in which it is

stirred about briskly till the whole mass becomes too hot to be

worked by hand. Then it is tightly packed in a strong canvas

bag, in which it is beaten by a heavy flat stick to consolidate it,

and in this condition left for a night. Next day it is fired off iu a

pan, beginning with a high heat, which is gradually reduced during

the nine hours or thereby of the operation, an incessant stiiring

and tossing being kept up the whole time. During this firing oil

the green colour of the tea is developed; and Indian green tea

never owes any of its colour to "facing" with foreign substances.

The qualities of a sample of tea and its commercial value can

only with accuracy he determined by actual infusion and trial b^

a skilled tea-taster. Certain general and external appearances

which indicate the class of a tea are obvious enongh , but, although
a pekoe may be readily distinguished from a souchong, the
souchong of certain planters or districts may be more valuable than
other pekoes. While " it is impossible to define the conditions

which determine the commercial value of an ordinary black tea.

Col. Money lays down the following rules : the darker the liquor

the stronger the tea, and the nearer tiie approach of the infused
leaf to a uniform salmony brown the purer the flavour. Black tea

of good quality should in infusion yield a clear bright brown liquor

emitting a subdued fragrance, and in taste it should be mild,

bland, and sweetish, with an agreeable astringency. Green tea

yields a light-coloured liquor of high fragrance, but thm, sharp,
and somewhat rasping in taste as compared with black tea.

The chemical components of tea leaves are essential oil, thein^
tannin, boheio acid, quercetin, quercitannic acid, gallic acid, oxalc
acid, gum, chlorophyll, resin, wax, albuminoids, colouring matters,

cellulose, and mineral ash. Of these the first three— essential oil,

theine, and tannin—are of importance in the infused beverage.
The essential oil, on which the flavour of tea depends, is present to

the extent of from 0'5 to 1 per cent. Theine (CgHjoN^O^) is an
alkaloid identical with the caffeine obtained from coffee, and it is

remarkable that the same substance is yielded by the mate or

Paraguayan tea and the guarana of South America, and by the
kola nut of Centr.al Africa. The theobromine of cocoa is also

closely allied to tlieine, and the characteristic components of the
extract of meat similarly show certain points of contact with these
stimulant bodies. To the tannin of tea infusions is due what is

known as the strength of the tea. Prof. Dittmer has recently
examined a number of China and Indian teas in regard to the pro-
portions of theine and tannin in their infusions and to the depend-
ence of these proportions on the time of infusion. The general
result was that Chinese tea yields more theine-and less tannin than
Indian tea, and that m both cases 10 minutes' infusion extracts
practically all the theine. Longer infusion adds only to the tannin
that passes into the solution, and, as excess of tannin'impedes diges-
tion, prolonged infusion is hurtful and ought to be avoided.
The quantitative composition of

tea is of course subject to great
variation. The analyses by Mul-
der given in the accompanying
table furnish a general idea of the
pioportion of constituents.

A series of investigations into
a largo number of teas has been
carried out by Mr G. W. Wigner
{.Pharm. Jour., 3d series, vi. 261,
281, 402). In tea as imported
he found large proportions of
moistuie which could be expelled
on exposure to a temperature of
212° F. In a range of thirty-five samples the average moisture was
equal to 7 '67 per cent, the lowest—iu a Chinese young hyson-
being 4-84, while in several congous it exceeded 10 per cent. Tho
ash in sixty-seven specimens of ordinary and special {ondrieil) tea.s

he found to average 578 per cent, the maximum being 7'02 and
the minimum 5-17

; and of that ash 54-50 per cent, was soluble in
water. The proportion of extractive substances in twentj-four
teas varied from 26'15 in a congou to 44-85 in Moyune young
hyson. The total average nitrogen from sixty green teas, slightly
faced, was 3-76, from sixty black teas 3-26, from six Assam teas
3-64, and from exhausted leaves 3-80 per cent.

So long as the Western world remained almost exclusively
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dependent on China for its tea supply, adulteration was rampant
and multiform in the trade. Especially among green and fancy

t«a3 there was scarcely such a thing as an unsophisticated sample

to be obtained. The Chinese were also expert in fabricating an

artificial gunpowder—appropriately known as "lie tea,"—which
consisted of the sweepings of tea warehouses artfully made up with

a paste of rice water. Paddy husks and many kinds of leaves faced

with China clay, soapstone, catechu, and black lead also found

fheir way abund.autly into tea. On the European side, exhausted

leaves were again dried, impregnated with catechu and gum, and
faced up to do duty as fi:esh tea, and the leaves of numerous plants

—sloe-thorn, hawthorn, willow, beech, plane, Epilobium angusti-

folium, &c.—were freely worked upas tea. Adnl^rated tea is now,

however, comparatively rare, largely owing to the watchfulness of

the customs authorities, lloreover, as it is nearly as cheap to make
tea from the leaves of the tea-plant as from those of any other herb,

there is not much incentive to sub.ititute the falsa for the real.

At a very early period in the European history of tea the prob-

able effects of its use on the health and morals of the population

attracted jealous attention, and a great deal was written, mostly
in a hostile sense, on the subject In 1678 we find Mr Henry
Savile writing to his uncle, ilr Secretary Coventry, in sharp
reproof of certain friends of his " who call for tea, instead of pipes

and bottles after dinner,—a base unworthy Indian practice, which
I must ever admire your most Christian family for not admitting."
And he adds, with an andible sigh, "the truth is, all nations are

growing so wicked as to have some of these filthy customs I

"

Some of the writers, however, although resolute for its banishment
from the caddy, were willing to give it a place in the medicine
chost " Among many other novelties," isaya a medical writer in

1722, "there is one which seems to be particularly the cause of the

hypochondriac disorders, and is generally known by the name of

thea, or tea. It is a drug which of late years has very much
insinuated itself, as well into cur diet as regales and entertain-

ments, though its occupation is not less destructive to the animal
economy than opium, or some other drugs which we have at

present learned to avoid."' Dr Lettsom was the first medical
writer who gave the public a reasonable and scientific account of

the plant ; but eicn he let the fear of its abuse run away with his

judgment, asserting that "the first rise of this pernicious custom
[that of drinking spirits to excess] is often owin^ to the weakness
and debility of the system brought on by the daily habit of drinking
tea ; the trembling hand seeks a temporary relief in some cordial,

in order to refresh and excite again the enfeebled system, whereby
such persons almost necessarily fall into a habit of intemperance."'
Jonas llanway [Essai/ o« Tea., 1756) was among its most vigorous
assailants. " Men," he says, " seem to have lost their stature and
comeliness, and women their beauty What Shakespeare
ascribes to the concealment of love is in this age more frequently

occasioned by the use of tea. " To thesa complaints echoes were
not wanting, but after a while the tea-drinkers had it ell th«ir

own way. In the meantime, however, tea was not without its

apologists. To say nothing of our own familiar poets and essay-

ists, its praises have been sung by Herrichen and by Francius m
Greek verses, by Pechlin in Latin epigrams, by Pierre Petit in a
Latin poora of five hundred lines, and by a German, vercifier, who
celebrates, in a fashion of his own, its "burial and happy resurrec-

tion^"' Huet, bishop of Avranches, hfis also paid his graceful

tribute* to a stimulant to v.'hich, probably, no scholar was ever
more indebted, and which he continued to enjoy at the ago of

ninety. Dr Johnson draws his own portrait as "a hardened and
shameless tea-drinker, who for twenty years diluted his meals
with only the infusion of this fascinating plant ; whose kettle had
fccarcely time to cool ; who with tea amused the evening, with tea

solaced the midnight, and with tea welcomed the morning."^
Authorities are not yet by any means agreed as to the exact

physiological indaence and value of tea. The very striking fact

that theine is precisely the characteristic constituent of coffee,

mate, guarana, and the kola nnt, all substances eagerly sought after

in difl'erent quarters of the globe, serves to show that the alkaloid

satisfies some craving of the human system, although what its effect

i.i hns not yet been certainly determined. The quantity of theine
ouaiiiaed even by the most hardened tea-drinker is exceedingly

niinnle, and there are not wanting authorities who assert that it

is pr. I tically inert, an assertion Eiirely contradicted by the general
instinct of the race. Wh-it is indisputable about tea drinking is

that it forms an agreeable mcr.us of imbibing the proportion of

water necci.;aij in hoitian nutrition, which, being taken hot, com-

' An E::a-j on the IfaCurc, C:c.and Abttss of Tea, li 15.

* Lottcom, Naiurat litslonj of U\<) Tea-Tree, 78.
» i)w Thea Degribnh> und giaekllche Wiedtrattferstehang llCSOfJ.
* In the vci'sca beginning

—

' I, puer, 1, Thcam confc:tIra In pocula mlace

;

Urc£t won BolJtus luiclna nostra Eopor;
tleos etupct; obtosro lanpucDt \a corpore vlrCS ;

Li-nguorem Eolvet vlvlda 'fhca novum."

—

Iliicttl Cominentarius de r£&^9 od earn pa-Unentilu.\ 301.

' Lllerari llagailice, vol II. No. 13 (1757).

municates to the system a diffused warm glow. Further as used
by W'tstern communities, it is a medium of taking, in the form
of sugar and cream, no inconsiderable amount of real nutriment
The other efifects of tea are moro a matter of general impression than
of ascertained scientific reality. Its virtues have nowhere been
better summarized than by the earliest Chinese writer on the sub-
ject, the above-mentioned Lo Yu, who says, " It tempers the spirits
and harmonizes the mind, dispels lassitude and relieves fatin-ua
awakens thought and prevents drowsiness, lightens or refreshe3°th9
bgdy, and clears the nerceptive faculties." The gentle exhilaration
which accompanies the moderate use of tea is not followed by thp
depression which succeeds the use of alcoholic stimuli. Experience
has proved that it sustains the frame under severe muscular or
mental exercise without causing subsequent exhaustion and collapse
Tea is frequently found to be beneficial to sufferers from nervou-
headache, and it counteracts to some extent the efi'ects of aJcoho'
and of opiates. Taken in excess it produces cerebral excitement
sleeplessness, and general nervous irritability. The tannin con-
tained in its infusions also interferes with the flow of the saliva,
diminishes the digestive activity of the stomach, and impedes the
action of the bowels. In this view the large quantity of strong
tea used by the poor—and especially by the sedentary poor,—whik
serving to blunt the keen tooth of hunger, must work incalculable
havoc with the digestive and nervous systems of the consumrrs.

It is a remarkable fact that no mention of tea is made by Marc»
Polo, and

^
that no knowledge of the substance appears to have

reached Europe till after the establishment of intercourse between
Portugal and China in 1517. The Portuguese, however, did little

towards the introduction of the herb into Europe, and it was not
till the Dutch established themselves at Bantam early in the 17th
century that these adventurers learned from the Chinese the habit
of tea drinking and brought it to Europe.
The earliest mention of tea by an Englishman is probably that

contained in a letter from Mr Wickham, an agent of the East India
Comp.iny, written from Firando in Japan, on the 27th Juno 1615,
to Mr Eaton, another officer of the company, resident at Macao,
and asking for " a pot of the best sort of chaw. " How the com-
mission was executed does not appear, but in Mr Eaton's subse-

quent accounta of expenditure occurs this item—"three silver

porringers to drink chaw in.

"

It was not till the middle of the century that the Engli:;h began
to use tea, and they also received their supplies from Java till in

1686 they were driven out of the island by the Dutch. At firjt

the price of tea in England ranged from £6 to £10 per lb. In the
Mercurixia PolUicus, No. 435, of September 1658, the follov/ing

advertisement occurs:—"That excellent and by all Physitiaij?

approved China Driuk called by the Chineans Tcha, by othci

nations Tay, alias Tee, is sold at the Sultaness Head, a cophee-houso
in Sweetings Renta, by the Royal Exchange, London.' Thomas
Garway, the first English tea dealer, and founder of the well-knov.u
coffee-house, " Garra way's, " in a curious broadsheet. An Exact De-
scription of the Growth, Quality, and Virtues of the Leaf Tea, issued

in 1659 or 1660, writes, "in respect of its scarceness and dcarncss,

it hath been only used as a regalia in high treatmenta and enter-

tainments, and presenta made thereof to princes and gr.inde:?3. " In

that year he purchased a quantity of the rare and much-priced com-
modity, and offered it to the public, in the leaf, at fixed prices vary-

ing from 153. to 6O3. the lb, according to quality, and aUo in tlie

infusion, "made according to the directions of the most knowing
merchanta and travellers into those eastern countries." In 1660

an Act of the first parliament of the Restoration imposed a ta.t on
" every gallon of chocolate, sherbet and tea, made and sold, to bo

paid by the maker thereof, eightpence" (12 Car. II. c. 23).

Popys's often-quoted mention of the fact that on the 25tli

September 1660, I did send for a cup of tee, a China driuk, of

which 1 never had drunk before," proves the novelty of tea in

England at that date. In 1664 we find that the East India

Company preEcnted the king with 2 B) and 2 oz. of " thea," which
cost 40s. per lb, and two years afterwards -with another parcel con-

taining 22| lb, for which the directors paid 50s. per lb. Both parcels

appear to have been purchased on the Continent Kot until 1677

is the Company recorded to have taken any steps for the importa-

tion of tea. The order then given to their agenta was for " teas of

the best kind to the amount of 100 dollars. ' But their instruc-

tions were considerably exceeded, for the quantity imported in

1678 was 4713 IB, a quantity which seems to have glutted the

'markotrfor several ye.nrs. The annals of the Company record that,

in Febrnary 1684, the directors wrote thus to Madras:—"In regard

thea is grown to be a commodity here, and we have occasion to

make presenta therein to our great friends at court, we would have

you to send us yearly five or six canisters of the very best and

freshest thea." Until the Revolution no duty was laid on tea

other than that levied on the infusion as sold in the coffee-housea

By 1 'v^illiam and Mary c. 6, a dnty of Es. per tb and 6 per cent

on the value was imposed. For several years the quantities im

ported were very small, and consisted exclusively of the finer sorts.

The first direct purcbacs in China was made a^ Amoy, the tea<
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previously obtaincdbytlic Company's factors having been purchased
in Jlaihas and Surat, whither it was brought by Chinese junks
after tlie expulsion of tlio British from Java. During the closing

years of the century the amount brought over sccnis to liave been^

on the average, aljout 20,000 lb a year. The instructions of 1700

directed the sujiercargoes to send liomc 300 tubs of the finer green

tens anil 80 tubs of bohea. In 1703 orders were given for

"75,001) lb. Singlo (green), 10,000 lb imperial, and 20,000 lb

bohea." Tlje aveiage price of tea at tbi.s ]ieriod was IGs. )ier lb.

During the 100 years fron> 1710 to 1810 the aggregate sale of

tea by the Kast India Coin]iany amounted to 750,219,016 lb, worth
£129,801,595, nf which 116,470,675 lb was re-exported. The duties

during that century (excepting a jieriod of eleven years, 1784-95,
when they were only 122 I'^^' cent.) were excessive, aniounting to

about 200 per cent, on tlie value of common teas. The results of so

cuornioiis a tax were the creation of a gigantic smuggling trade,
j

extensive adulteration of imported teas, and much fabrication of
|

counterfeit tea within the country. Probably the duty-paid tea

did not represent more than half what was consumed under the r

name of tea. The following table exhibits the principal facts con-

nected with the trade during the period of the Company's monopolv,
wdiich terminated on the 22d of A\m\ 1834, wlien tlie trade was
thrown ojien to all, the prices quoted being those of good qualities

in the Company's warehouse or in bond :

—
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TEAKi may justly be called the most valuable of all

known timbers. For use in tropical countries it has no
equal, and for certain purposes" it js preferable to other

woods in temperate climates also. Its price is higher than
that of any other timber, except mahogany.' Great efforts

liaTo been made to find substitutes, but no timber has been
brought to market in sufficient quantities combining the

many valuable qualities which teak possesses.

The first good figure and description of the tree was-

given by Ilheede.^ The younger Linnaaus called it Teciona.

l/randis. It is a large deciduous tree, of the natural order

Vtrhenace3[; with a tall straight stem, a spreading crqwn,

the brancbiets four-sided, with large quadrangular pith.

It is a nativo of the two Indian ijeninsulas, and is also

I

Teali {Tectona grandis).

found in the Philippine Islands, Java, and other islands

of the Malay Archipelago. In India proper its northern

limit is 2i° 40' on the west side of the Aravalli Hills, and
in the centre near Jhansi, in 25° 30' N. lat. In Burmah
it extends to the M9goung district, in lat. 25° 10'. In

Bengal or Assam it is not indigenous, but plantations have

been formed in Assam as far as the 27th parallel. In the

Punjab it is grown in gardens to the-32d.

Teak requires a tropical climate, and the most important

forests are found in the.moister districts of India, where
during the summer months heavy rains are brought by
the south-west monsoon,' the winter months being rainless.

In the interior of the Indiati peninsula, where the mean
annual rainfall is less than 30 inches, no teak is' found,

and it thrives best with a mean annual fall of more than 50

' Tlie Sanskrit uame of teak is saka, and it is certain that in India
tc.ik has-been known and used largely for considerably more than 2000
yajirs. In Persia teak was used nearly 2000 years. ago, and the town
of Siraf. on the Persian Gulf was entirely built of it. Saj ia the name
in Arabic and Persiar. ; and in Hindi, Mabratti, and the other modern
languages derived from Sanskrit the tree is called sag, sagwan. In the
Di-avidian languages the name is ieka, and the Poftuguesej adopting
t^is, callud it teke, (eca, whence the English name.

' The rate in the London market since 18C0 has IliicCaated between
£10 and £15 per lo.ad of 50 cubic /eet.

' Jluit.is ilalabarictis, vol. iv. teb. 27, 1683.

inches. The mean annual temperature which suits it best

lies between 75° and 81° Fahr. Near the coast the tree

is absent, and the most valuable forests are on low hills

up to 3000 feet. It grows on a great variety of soils, but

there is one indispensaWe condition—perfect drainage or

a dry snbsoil. On level ground, v.ith deep alluvial soil,

teak does not often form regularly shaped stems, probably

because the subsoil drainage is imperfect.

During tlie dry season the tree is leafless ; in hot

localities the leaves fall in January, -but ii>- moist places

the tree remains green till March. At the end of the dry

season, 'when the first monsoon rains fall, the fresh foliage

comes out. The leaves, which stand oppo.site, are from 3

to 2 feet in length and from 6 to 12 inches in breadth.

On coppice shoots the leaves are much larger, and not

rarely from 2 to 3 feet long. In shape they somewhat
resemble those of the tobacco plant, but their substance \s

hard and the surface rough. The small white flowers-are

very numerous, on large erect cross-branched panicles,

which terminate the branches. They appear during the

rains, generally in July and August, and the seed ripens in

January and February. On the east side of .the Indian

peninsula, the teak flowers during the rains in October and

November. In Java the forests are leafless in September
while duriiig March and April, after the rains have com-

menced, they are clothed with foliage and the flowers open.

During the rainy season tlie'trec -s readily recognized at a
considerable distance by the whitish flower panicles,' which
overtop the green foliage, and during the dry season the

feathery seed-bearing panicles distinguish it from ail other

trees. The small oil3' seeds are p'lzlosed in a hard bony
1-4 celled nut, which is surrounded by a thick covering,

consisting of a dense felt of matted hairs. The fruit is

enclosed by the enlarged membranous calj'x, in appearance

like an irregularly plaited or crumpled bladdec. The tree

seeds freely. every year, but its spread by means of Self-

sown seed is impeded by the forest fires of the dry season,

which in India generally occur in March and April, after

the seeds have ripened and have partly fallen. Of the

s'eeds which escape, numbers are washed down tho hills

by the first heavy rains of the monsoon. These collect

in the valleys, and it is here that groups of seedlings and

young trees are frequently found. A portion o.f the seed

remains on tho tree ; this falls gradually after the rains

have commenced, and thus escapes the fires of the hot

season. The germination of the seed is slow and uncer-

tain ; a large amount of moisture is needed to saturate the

spongy covering ; many seeds do not germinate until the

second or third year, and many do not come up at all.

The bark of the stem is about half an inch thick, grey or

biownisli grey,- the sapwjjod white ; the heartwood of the

green tree has a pleasant and strong aromatic fragrance and

a beautiful golden-yellow colour, whiclj on seasoning soon

.darkens into brown, mottled with darker streaks. The
timber retains its aromatic fragrance to a great age. On
a transverse section the wood is marked by large pores,

which are more numerous and larger in the spring wood,

or the inner belt of each annual ring, while they are less

numerous and smaller in the autumn wood or outer belt.

In this manner the' growth of each successive year' is

marked in the wood, and the age of a tree may be

determined by counting the annual rings.

The principal value of teak timber for use in warm countries is

its extraordinary durability. In India and fn" Burmali belims of

the wood in good preservation are often found in buildings several

centuries old, and instances arc known of teak beams having fasted

more than a thousand .years.' Being one of the few Indian timber*

• In one of the oldest buildings among the ruins of the old city of

Viiayanagar, on the banlis of the Tungabhadra in southern India, the

superstructure is supported by planks of te.akwooJ It inches thick.

Tuese planks were examined in 1S81 ; they were in a good state ol
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wliicli nre really Jurahlc, teak hns always been used for buildings,
paiticularly for temples, and in India it has been the chief timiier

employed for shipbuildiiig. Wlicn iron commented to be exten-
sively nsefl for the last-named purpose, it was supposed that the
demand for toak would decrease. This, however, has not been the

case, for the wood is still very largely used for the backing of iron-

vlads ai>d for decks ot large vessels. It is also used for furniture,

for door and window frames, for the construction ot railway car-

riagesj and for many other purposes. White ants eat the sapwood,
but rarely attack the lieartwood of teak. It is not, however, proof

aj^ainst the borings of tlie teredo, from whose attacks the teak piles

of the wharves in the Rangoon river have to be protected by a
sheftthiug of metal.

Once seasoned, teak timber does not siilit, craclc, shrink, or

••Uer its shape. In these qualities it is superior to most timbei-s.

< I contact with iron, neither the iron nor the teak suffers, and
ill this respect it is far superior to oak. It is not very hard,

is easily worked, and takes a beautiful polish. It has great elas-

ticity and strength, and is not very heavy. The average weight

of perfectly seasoned wood fluctuates between 38 and 46 tb per

cubic foot.^ Its weight, therefore, is a little less than that of

English oak. Green teak timber, however, is heavier th.in water,

and unless thorouglily seasoned it cannot bo floated. In Burmah,
therefore, where the rivers are used to float the timber to the sea-

ports, a peculiar mode of seasoning teak by girdling has been

practised from time immemorial. Girdling consists in making a

deep circular cut through bark and sap into the heartwood, so as

c.mpletoly to sever communication between bark and sapwood
above and below the cut. In teak, as in oak and other trees with

well-marked heartwood, the circulation of tlie sap only takes place

in the sapwood, and the girdlexl tree therefore dies after a few days

if the operation has been effectually i>erformed. But if even the

smallest ban<l of sapwood is left connecting the outer layers of

wood above and below the girdle, the tree is not killed, and often

recovers completely. The girdled tree is allowed to stand one or

two years, and longer if a very large-sized tree. Being exposed to

the wind and to the action of the sun, the timber of a girdled tree

seasons more rapidly and more completely than that of a tree

felled green. The teak produced in the presidencies of Madras
and Bombay and in the Central Provinces is as a rule felled green,

and even when dry it generally is a little heavier than the timber

from Burmah.- For a long time to come, the rivers of Burmah
and Siam will continue to afford the most convenient and most
economical routes for th*^ transport of timber. Indeed the forests

drained by the Salwin and its feeders are not likely ever to be

worked otherwise than orn the present plan, under which the logs

are floated singly over the rapids and are caught and rafted lower

down, at the kyodan or rope station, 70 miles above Maulmain.

As already mentioned, teakwood contains an aromatic oil, which

gives it a peculiarly pleasant smell and au oily surface when fresh

cut. To this oil may probably with justice be ascribed its great

durability. In Burmah oil is extracted from the timber on a small

scale, for medicinal purposes, by filling an earthen pot, which is

placed inverted upon another, with chips of wood, and putting fire

round it, upon which the oil runs down into the lower vessel.

According to the colour and texture of the wood, several varieties

of teak are distinguished in India, Burmah, and Java ; in the

timber trade, however, these distinctions are of no importance.

Teak as well as other trees, when standing isolated, forms side

branches far down the stem, and the wood of such trees is more
knotty and wavy, and generally heavier and darker-coloured than

the timber of trees which have grown close together in a dense forest.

Apart from the manner in which the tree had grown up in the

forest, soil, elevation, and climate have a great influence upon the

grain and the mechanical qualities of teak as of other timbers.

Slost of the larger logs brought to market have an irregular crack

or hollow in the centre, which commences at the butt and often

runs up a long way. There is little doubt that this is generally

due to tlie action of the fires, which scorch and often destroy the

bark of young trees. Such external injuries are apt to induce
decay in the wood. Moreover, most teak seedlings which come up
naturally are cut down to the ground by the fires of the hot season

;

preservation and showed the peculiar structure of teak timber in a

very niarked manner. They had been in the builduig for 600 years

{Indian Forester^ vol. vii. p. 260). In the wall of a palace of the

Persian kings near Baghdad, which was pillaged in the 7th century,

two Americans found in ISll pieces of Indian teak which were
perfectly sound (Ouseley, Travels in Various Countries of the East,

vol. ii. p. 2S0, note 67). In the old cave temples of Salsette and
elsewhere in western India pieces of teak have been found in good
preservation which must have been more than 2000 yeara-old.

' At 4 4 '8 lb per cubic foot a load of 50 cubic feet weighs a ton

(2240 lb), hence in the Burmah ports a ton of teak timber is taken as

equivalent to a load of 50 cubic feet.

- It has been erroneously stated that the tree in Burmah is tapped

for its uil before felling.

some are killed, but many sprout again dnrint; the rains, and thi'i

is generally repeated year after yi.ar, until a sapling is produced

strong enough to outlive the fire. Such saplings have a very large

pith, which dries up, causing a hollow in the heart. Or a piece of

the old shoot killed by the fire is enclosed by the new wood, and

this also is apt to give rise to a hollow.

The leaves of the teak tree contain a red dye, wliieh in Malabar

was formerly used to dye silk and cotton. Natives of Burmah use

the leaves as plates, to wrap up jiarcels, and for thatching.

In its youth the tree grows with extreme rapidity. Two-year-

old seedlin"s on good soil are 5 to 10 feet high, and instances of

mol-e rapid growth are not uncommon. In the plantations which
have been made since 1856 in Burmah, the teak has on good toil

attained au average height of 60 feet in 15 years, with a girth,

breast high, of 19 inches. This is between 16° and 18° N. lat. , with

a mean annual temperature of 78° F. and a rainfall of 100 inches.

In the Burmah plantations it is estimated that the tree will,

under favourable circumstances, attain a dian.eter of 24 inches

(girth 72 inches) at the age of 80. Timber of that size is market-

able, but the timber of the natural forests which is at present

brought to market in Burmah has grown much more slowly, the

chief reason being the annual forest fires, which harden and ini-

iioverish the soil. In the natural forests of Bnnnah and India

teak timber with a diameter of 24 inches is never less than 100 and

often more than 200 years old. In future, the timber grown in

plantations and in forests under regular management may be ex-

pected to grow much faster ; and there is no ground for anticipating

that rapidly grown timber will be less valuable than that of slow

groivth, which is at present brought to market.

Like the other trees of the dry deciduous forest, teak does not

attain any extraordinary size. The trees are not generally more
than 100 to 150 feet high, even under the most favourable

circumstances, and stems more than 100 feet to the first branch

are not often found. Exceptionally tall trees were measured in

1861 in the Gwaythay forest in Pegu, east of the Sitang river, on

gneiss. The stems had 106 to 114 feet to the first branch, with a

girth, at 6 feet off the ground, from 7 to 16 feet. Larger girths,

up to 25 feet, are not uncommon.
The teak tree does not usually form pure forests. It is asso.

ciated with bamboos and a great variety of other trees, which have
little market value, and, as a rule, thrives best in such company.
Hence in the plantations est.ablished in Burmah, the object has

been to raise forests of teak mixed with bamboos and other trees.

Most of the teak timber produced is consumed in India.

The produce of the magnificent forests of Travancore, Cochin,

the Madras presidency, Coorg, Mysore, Bombay, Berar, and the
Central Provinces is all so consumed. Formerly there was a
considerable export from the ports of the western coast,—Mahibar,

Kanara, Surat, and Broach, ^but the country at present requires

all the teak which its forests can produce ; indeed the demand is

in excess of the supply, and large quantities are imported from
Burmah to Calcutta, Madras, Bombay, and other Indium ports.

Small quantities are still e:;ported from the ports of the western
coast to Arabia and the coast of Africa. The chief export is

from Burmah, principally from Rangoon and Maulmain. Of the
other teak-producing countries, Java exports a little ; there have
also been exports from Saigon ; and since 1882 Bankok has sent

considerable quantities to Europe. But the Burmah coast is the
chief source of supply at present. Rangoon has for a very long
time been an important place for shipbuilding, teak being the chief
timber used : between 1786 and 1825 111 European vessels were
built at Rangoon, aggregating 35,000 tons. At the same time
timber was exported, and, when the p!'-' was taken by the British
in 1852, teak was the chief article of export. Maulmain became
British territory at the close of the first Burmese war in 1826. At
that time the place was a large fishing village, and it was mainly
through the export of teak timber and the shipbuilding trade
that it attained its present importance. From 1829 to 1841
upwards of 50,000 loads of teak timber were exported, and, in
addition, 68 vessels were built during that period, aggregating
15,680 tons, and estimated to have required for their construction
24,000 loads of teak timber. The forests from which Maulmain
first derived its supplies are situated on the Attaran river, a feeder
of the Salwin. In 1836, however, timber began to come down
from more distant fca-ests, and in 1841 one-fourth only of the
supply was brought from the Attaran forests.

The increase in the export of timber from the Burmah ports was
slow at first, but has gone on rapidly since Rangoon became a
British port. Since that time the timber brought to the Burmah
ports has come from the following sources:—(1) from the forests
in the British coast provinces, Pegu and Tenasserim ; (2) from the
forests in the former kingdom of Burmah, floated to Rangoon down
the Sitang and Irrawaddy rivers

; (3) from the forests in the Shan
states formerly tributary to Burmah, from the Karenni country,
and from Siam, which is all floated to Maulmain by the Salwin
river. Since 1856 the increase of the supply derived from these
three sources has been large, as will be apparent from the following
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averages for the eight years 1856-57 to 1863-64 and for the two
years 1%16-U and 1884-85 :—
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production during the present century. \\'hilst the changed

conditions of production., consequent mainly on the appli-

cation of steam power to machinery, demanded a special

training for those who were to be engaged in produc-

tive industry, the prevalent system of education was not

adapted to the requirements of these persons, and schools

were wanted in which the necessary instruction could

bo obtained. Other circumstances resulting mainly from

the application of steam power to machinery have rendered

technical education necessary. Production on a large

scale led to a great e-vtension of the principle of the

division of labour, in consequence of which it was found

Economical to keep a man^constantly engaged at the same
kind of work, since the, more 'he practised it the quicker

and more skilful he became, i- Thus employed, the workman
learned little or nothing of the.proeess of the manufacture

at which he assisted, or of other uiepartments of the work
than the particular one in which he was engaged, and his

only opportunity of acquiring such knowledge was out-

side the workshop or factory iu a technical school. The
economy effected by the division of labour led to the

extension of the principle to other industries than those in

which machinery is largely employed. Tbere are many
trades in which manual skill is as necessary now as ever, but

even in these the methods of instruction prevailing under

the system of apprenticeship are now almost obsolete.

In many industries, including trades in which machinery

is not as yet extensively employed, production on a large

scale has increased the demand for unskilled labour,

numbers of hands being required to prepare the work

to be finished by a few artisans. Rapidity of execution

is attained by keeping a workman at the same work,

which after a time he succeeds in mechanically perform-

ing, and continues to do uulil some machine is invented

to take his place. In most trades, as formerly practised,

the master employed a few apprentices who assisted him
in his work, and who learnt from him to understand the

details of their craft, so that, when the term of their appren-

ticeship was over, they were competent to practise as

journeymen. But now the master has neither time nor

opportunity to instruct young lads, and the old relation

of master and ap[)rentice is changed into that of capitalist

and workman. In consequence of these altered relations

between employer and employed, there is an acknowledged

want of properly trained workmen in a number of trades

in which skilful hand work is still needed ; and in these

trades a demand has arisen for technical schools, or some
other substitute for apprenticeship, as a means of suit-

ably training workmen and foremen. The ever-increas-

ing competition in production has led to the employment,

in many trades, of children to do work of a mechanical

kind requiring little skill ; but, whilst thus employed,

these young people have little opportunity of learning those

parts of their trade in which skill and special knowledge

are needed ; and when they are grown up, and seek higher

wages, they are dismissed to make room for other children.

Numbers of young men are thus thrown upon the labour

market, competent to do nothing more than children's

work, and to earn children's wages, and knowing no trade

to which they can apply their hands. To remedy this,

by creating some substitute for the old apprenticeship, is

one of the objects of a system of technical education.

A complete system of technical education should provide

necessary instniction for the different classes of persons

engaged in productive industry. It is usual to divide

these persons into three classes :—(1) workmen or journey-

men
; (2) foremen or overseers

; (3) managers or masters.

The industries in which they are employed may be

grouped under four heads :—(I) those involving the use of

extensive machinery, such as iron and steel manufacture.

machine making, the textile industries, and soma of the

chemical trades ; (2) tho.se which mainly require tho use

of hand tools, as cabinet-making, brickwork, iilunibing,

and tailoring ; (3) those depending on artistic skill, nn wood

and stone carving, nietal-cljasing, decorative work, and

industrial designing generally; (i) agriculture in all its

branches. These industries will bo referred to as manu-

factures, handicrafts, art industries, and agriculture. The

forefoing classification comprises groups which necessarily,

to some extent, overlap one another. Every factory con

tains a carpenter's and smith's sboj), and' handicraftsmen

of "roup (2) are required iu every manufacturing concern.

^^^lil£t the industries in which hand labour is exclusively

employed are becoming fewer and fewer, there are many

trades which, owing to the frcqucut invention of labour

saving appliances, are passing gradually from the clais of

handicrafts to that of manufactures. In these trades, of

which watch and clock making and boot and shoo making

may be taken as e.xamples, there is still a demand for goods

largely if not entirely produced by har^ work. In siucii

trades, owing to the absence of facilities for instruction in

the ordinary shops, there is a want of skilled hand labour

which there is an iucrcasiug difficulty iu satisfying, and to

supply this want technical schools of different kiud.s have

been established. Theu, again, there are many branches

of manufacturing industry which greatly dejicnd for their

success upon the designer's art, and it is necessary that tho

industrial designer should possess a knowledge of the pro-

cesses of the manufacture iu which his designs will be

utilized, as well as of the properties and capabilities of tho

material to which they will be applied. Indeed, it is the

possession of this knowledge which mainly distinguishes

the industrial designer from the ordinary artist. To
determine the best training for such designers is one of

the problems of technical education. There are many
trades, too, iu which the handicraftsman and the designer

should be united. This is the case in such industries

as wood-engraving, metal-chasing, and silversmith's work.

In these and other trades the true artisan iu the artist

and handicraftsman combined.

In order to reconcile some of the different views which

are held as to the objects of technical educiition, it is

necessary to keep in mind the broad distinction, above

referred to, between the conditions of production on a

large scale, as iu those industries in which goods are manu-
factured by tho use of extensive labour-saving machinery,

and in those trades in which hand work is chiefly em-

ployed. Much of the diversity of opinion regarding the

objects of technical education is due to the difference

of standpoint from which the problem is regarded. The
volume of the trade and commerce of liritain depends
mainly on the progress of its manufacturing industries.

It is these which chiefly affect the exports and imports.

Tire aim of manufacturers is to £iroduce cheaper and better

goods than can be produced by .other manufacturers at

home or abroad ; and technical education is valuable to

them, in so far as it enables them to do so. ]!ut the

artisan engaged iu hand industries looks to technical

education for the means by which he may acquire a know-
ledge of the principles of his trade, which the absence of

the system of a(.prenticeship prevents him from acquiring

in the shop. Hence the artisan and the jnanufacturer

approach the consideration of tbe question from different

sides. To the spinner or weaver who almost exclusively

emiiloys women to tend his machinery, or to the manu-
facturing chemist whose workpeople are little more than
labourers employed in carrying to and fro materials,

knowing little or nothing of the scientific principles under-
lying the complicated processes in which they are engaged,
the technical e.ducAtion of the workpeople may seem to
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he a matter of little moment. What such manufacturers

require are the services of a few skilled engineers, artistic

designers, or scientific chemists. From the manufacturer's

point of view, therefore, technical instruction is not so

much needed for the hands he employs in his work as for

the heads that direct it. But in trades in which machi-

nery plays a subsidiary part, technical teaching supplies

•the place of that instruction which, in former times, the

master gave to his apprentice, and the workman looks

to it to supply him with the knowledge of the principles

and practice of his trade, on the acquisition of which his

individual success greatly depends. In the former class

of industries, technical education is needed mainly for

the training of managers ; in the latter, for the training

of workmen. Hence has arisen a double cry,—for the

teaching of art and of the higher branches of science,

with a view to their application to manufacturing industry,

and for the teaching of trades, and of the scientific facts

which help to explain the processes and methods con-

nected with the practice of these trades. This double cry

has led to the establishment of technical universities and
of trade schools.

Owing to the conditions under which manufacturing

industry is now carried on, it is difficult to select com-

petent foremen from the rank and file of the . workmen.

The ordinary hands gain a very limited and circumscribed

acquaintance with the details^ of the manufacture iu which

they are engaged, and have little oppoitunity of acquiring

that general knowledge of various departments of work,

and of the structure of the machinery in use, which is

essential to the foreman or overseer. It is in evening

technical classes that this supplementary instruction,

which it is the workman's interest to acquire and the

master's to encourage, can be obtained. The history of

invention shows how frequently important improvements

in machinery are made by the workman or minder in

charge of it, and adds weight to the arguments already

adduced for giving technical instruction to persons of all

trades employed in manufacturing industry. To these

advantages of technical education, as affecting the work-

men themselves as well as the progress of the industry in

which they are engaged, must be added the general im-

provement in the character of the work produced, resulting

from the superior and better-trained intelligence of those

who have had the benefit of such instruction.

In order that the differeut classes of persons who are to

be engaged in productive industry may receive a fitting

preparatory training, the programme of elementary and

secondary as well as of the higher education must be

organized with reference to their special requirements. If

the demand for technical instruction is to be fully satisfied,

a great part of our existing system of education must be

reconstructed, and the training provided in our several

schools must be made a rncre fitting preparation for indus-

trial work than it is at present.

Schools in which the course of instruction is not special-

ized with a view to any particular industry, but is so

arranged as to form a general preparation for manufac-

turing or other trade pursuits, are often spoken of as

professional, technical, or trade schools ; but such schools

' must be distinguished from apprenticeship schools, the

object of which is to teach trades. Of the former class

of schools there are excellent examples in the different

countries of Euiope as well as in the United States, and

some few have recently been established in the United

Kingdom. Of the latter class the best examples are

found in France and Austria. The study of these schools,

and of the means of providing fitting education for the

different classes of producers, may be simplified by a state-

ment of the following proposifions.-

—

1. The ordinary education of all persons who are likely

to be engaged in productive industry should be determined

by the general requirements of their future work. This

proposition affects tho curriculum of all schools in which
different classes of producers are to be trained, i.e., of

primary, secondary, and higher schools, and involves the
consideration of the extent to which, in such schools,

modern languages, science, drawing, and manual instruc-

tion should take the place of literary and classical studies.

2. Special schools or classes should be established (a)

for instruction in art, and in those sciences which serve

cto explain the processes of productive industry, including
agriculture, manufactures, and engineering, as well as in

the application of art and science to these departments of

industry; (4) for the teaching of, and in certain cases for

practice in, various handicrafts or trades.

3. The special schools should be adapted to the require-

ments of the diflFerent grades of workers, and to the
differeut kinds of work in which they are or are likely to

be engaged.

A survey of the technical schools in different countries

shows how these diffeient requirements are met. Owing
to the complexity of the problem, a complete or an ideal

system of technical education is nowhere to be found.
Schools have been established to meet local and present
wants, and the greatest variety exists in the attempts that
have been made to establish schools in accordance with the
foregoing propositions.

1. Workmen.—Many attempts have been made to provide a
Bubstitute for apprenticeship, but hitherto with no great success.
Two classes of workpeople have to be considered—(!) tliose eii;;a"eJ
iu manufacturing industries, and (2) those engaged in liandTcraft
industries. The education of all classes of workpeople begins in
the public elementary scliools ; and, iu view of the future occupa-
tion of the children, it may bo talien for granted that primary
instruction should be practical, and .should include drawing and
elemeutary scieuce, with some amount of manual training for boys,
and witli ueedlev/ork, cookery, and domestic economy for girls.

In nearly every country of Europe, and in the ffiiitcd Slates,
primary instruction includes drawing, iu addition to reailing,

writing, and reckoniug. In England this is not yet the case,

drawing being taught in very few schools outside of the jurisdiction
of the London school board. In France, Belgium, Holland, and
Sweden handicraft instruction is generally included iu the cur-
riculum of elementary schools. Rudimentary science is also taugiit
in nearly all tho primary schools of Eurojie. Modelling is taught
both to b^sys and girls in many Continental schools ; and in

Sweden "slojd," or elementary woodwork, in which simple and
useful articles are constructed with tho fewest possible tools, is

taught with considerable success to children of both sexes.

la Germany and Switzerland there exists an excellent system
of evening continuation schools, kuowu as Forthildungs- or Ergiius-
unyo-Schulcii, in which the instruction of the children who leave
school before fourteen, aud of those who leave at that age, is con-
tinued. In most of these schools drawing'fe taught with special

reference to local industries. In England an attempt is being
made to attract children to evenin" schools by means of recreative

classes. These classes are intended to continue the child's general
education, and to supplement it by some amount of practical

teaching between the time that he leaves tho elementary schoo}
and is prepared to take advantage of evening technical instruction.

The training of most v/orkpeople, and of nearly all those who are

engaged in manufacturing industry, consists of—(1) primary teach-

ing in elementary schools
; (2) practice in the factory or shop

; (3)
evening technical instruction.

Ill all the principal towns throughout Europe evening classes

have been established for teaching drawing, painting, and design-

ing, aud the elements of science iu their application to special

industries. On the Continent these classes are mainly supported

by the municipalities, by the chambers of commerce, by industrial

or trade societies, by county boards, and in some cases by tlie fees

of the pupils. 'Tliey receive little or no support from tho state.

They are well attended by workpeople of ail grades, who are en-

couraged by their employers to profit by these opportunities ot

instruction. In England evening technical instruction is more
systematically organized than in any other country. It is under

the direction of the committee of the council of education knowp
as the Science and Art Departmeut, aud of the City and Guilds ol

London Institute for the advancement of technical education, ar
institute founded and supported bv tho corDOiatiou and b" a hw»
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number of the livery companies of London. The depaitmeut

encourages instructiou in pure science and iu art ; the institute

in the application of scieuce, and to some extent of art also, to

riiffcrcnt trades.
. , ,c r

I3otli the department and the institute make grants on behall ot

properly registered teachers on the results of the examination of

their piipds. The directory of the department contains a detailed

syllabus of the twenty-five different subjects on the teaching of

which grants are paid, and in the programme of the institute are

found syllabuses of iustruction in the technology of fifty difi'erert

trade subjects. , In the evening classes organized by the depart-

ment, as well as in those in connexion with the institute, the

workman or forera. i ^engaged in any manufacturing industry has

the opiiortuuity, '. y 'payment of a very small fee, of studying

art in all its branches, science theoretically and practically, and

the technology of any particular industry. Provided his early

education enables him to take advantage of this instructiou, no

better system has been suggested of enabling workmen, whilst

earning wages at an early age, to acquire manual skill by continuous

practice, and at the same time to gain a knowledge of the principles

of science connected with their work and explanatory of the pro-

cesses of the manufacture in which they are engaged.

For those engaged in handicraft trades th's evening instruction

IS equally valuable, and iu many parts of Europe there exist

evening trade schools iu which the workman is able to supplement

the " sectional " practice he acquires in the shop by more general

practice in other branches of his trade. In Vienna, for example,

and in otlier parts of Austria, there are found practical evening

classes for carpenters, turners, joiners, metal-workers, and others;

and similar classes, some of which are subsidized by the City

and Guilds Institute, have recently been established in England.

Tliroughout Europe schools for weaving, with practical work at

liiu loom and pattern designing, have existed for many years.

To provide a training more like the old system of apprenticeship,

schools have been established in many parts of Europe which are

known as professional, trade, or apprenticeship schools {{colcspro-

fcssimiclles, icoks ilct appreiitis, Fackschuien). The object is to

train workmen : and the pupils, after completing their course ot

instruction in such a school, are supposed to have learnt a trade.

The school U the substitute for the siiop. In such a school the

pupils have the advantage of beiug taught their trade systemati-

cally and leisurely, and production is made subsidiary to instruc-

tion. Under such an artificial system of production, tho pupil is

lc.=s likely to aciiuire excellence of workmanship and smartness of

habit than in the ]nercantil? sliop, under the strain of severe com-

petition. Uoreuvcr, tho cost of maintenance ot these schools

rejulers it impossible to look to them as a general substitute for

apprenticeship. By sending into the labour market, however, a

few highly-trained workmen, who are absorbed in various works

(ind exert a beneficial influence on other workmen, these schools

serve a useful purpose. Schools of this kind have been tried with

more or less success iu ditl'erent countries. In Paris there is the

ivell-known Scole Diilcrot for tho training of mechanics, fitters,

smiths, &c. ; and similar schools have been established in other

parts of France. A furuiture-trade school of the same category

has recently licen opened in Paris, and for many years a society of

Christian Brethren have directed a large school in which several

different trades liav« been taught. In this establishment, situated

in the Paie Vaugirard, all the secular and general instructiou is

given gratuitously bj the brothers, and in the several shops

attached to the school skilled workmen are en.-!oyed, who in-

struct the pupil apprentices, and utilize their labour. This

sjstem combines many of the advantages of shop work and school

work, but it depends financially for its success upon the religious'

spirit which actuates its promoters and su)iporters. The Artane

school, near Dublin, is conducted on somewhat similar principles,

but is intended for a lower class of children. In Austria, particu-

larly in the rural districts, there are numerous schools for the

training of carpenters, joiners, turners, cabiuetmakers, workers in

stone aud n.uible, in silver and other metals, &c. Schools of the

same class are found in Germany, Italy, and elsewhere. It is only

in certain cases, however, that appreuticeshii) schools can be said

to satisfactorily answer the purpose for which they have been

established. Where a new industry, especially iu rural districts,

has to be created ; where decaying industries need to be revived ;

where machinery is superseding hand woik, and, owing to the

demands for ordinary hands, there is a dearth of skilled workmen ;

where through the effects of competition and other causes tho trade

IS carried onunder conditions in which competent workmen cannot

be properly trained in the ordinary shop,—in these cases, and in

various art industries, an apprenticeship school mayprrve to be

the best means of training workmen, and of advancing particular

trades. Generally, an ajjprenticeship school should be looked upon

as a temporary expedient, as a form cf relief applied at the birth

or duriug any temporary depression cf a particular industry. The
proper training school for workmen is the factory or shop.

2 I'oremen.—The foreman must be familiar with the varioua

branched of work he is to overlook, and tho training which tie

workman receives in the factory or shop affords him but scanty

opportunities of obtaining this general knowledge. T'C foreman

needs also a generaUy superior education. How then are foremen

to be trained ? The problem is somewhat easier than that of train-

ing workmen, because the number required is fewer. The variety

of"schools in Europe devoted to this purpose is very great. There

are three distinct ways in which foremen are being trained.
_

Xa) The eveniug technical classes in Britain and on the Continent

offer to ambitious workmen an opportunity of acquiring a know-

ledge of other departments of the trade than those in which thty

are°eusaged, as well as of the scijentific principles underlying thiir

work." These classes serve the double purpose of improving the

workpeople and ot affording a means of discovering those who are

best fitted to occupy higher posts.

(6) Special schools have been established for the training of fore-

men. There are many trade schools of this kind in which selected

boys are received after leaving the elementary school. The best

known are those at Chalons, Aix, Nevers, Angers, and Lille in

Fraiicc. These schools are intended for the training of foremen in

engineering ti'ades. They are state institutions, in which practical

mechanical work in the shops is supplemented by theoretirai

iustruction. The first of these schools was founded in 1803. The

course lasts three years, and the number of students in each school

must not exceed three hundred. The students, spend from six to

seven hours a day in the workshop, and are trained as titters,

founders, smiths, and pattern-makers. As iu all such schools,

saleable goods are produced, but, as production is subordinated to

instruction, the school does not bina itself to deliver work at a

given date, and therefore does not compete with any manufacturing

establishment. The students on leaving these schools are com-

petent at once to undertake the duties of foremen, mana^ere, or

draughtsmen. At Komotau, Steyr, Klagenfurt, Ferlach, and many
other places schools have been established on somewhat similar

principles. In Germany there are speci.^l schools for the training

of foremen in the building trade, whicn are chiefly frequented iu

the winter, and numerous schools are found in all parts of the

Continent for the training of weavers. At AVinterthur in Switzer-

land a school has been established the main purpose ot which ij

the training of foremen. In Italy there are numerous technical

institutes, the object of which is to train young men for inter-

mediate posts iu industrial works. In the United States the

manual training schools, the number of which is rapidly increasing,

have somewhat similar objects. In London, the Finsbury technical

college of the City and Guilds of London Institute has a day de-

partment, the main purpose of which is the training of youths aa

foremen, works managers, kc; but in this school, as well as in

those last mentioned, the character of the iustruction deviates

considerably from that given iu French schools, and aims rather at

preparing youths to learn, than at teaching them, their trade.

(c) A third method adopted for the training of foremen is by en-

couraging selected children of the ordinary elementary schools to

continue their education in schools of a higher grade of a technical

character. It is thought that, by developing to a higher* degree

the intelligence and skill of those children who show aptitude for

siientillc and practical work, they will be able, when they enter

the sl-.op, to learn their trade more quickly and more thoroughly,

and to acquire that general knowledge of their work, and to exhibit

those special ajifitndes, which may qualifj' them for the position

of foreman or manager. The education given in these schools,

although having direct reference to the future career of tho pupil,

is disciplinary in character, and consists of the subjects of primary

'nstruclion further pursued,—of drawing, ' modelling, science,

mathematics, and manual exercises. The curriculum is varied ta

some extent according to local requirements, the technology of the

staple industries forming in many cases part of the instruction.

Such schools, under varied forms, have been established iu most
Continental countries, some of the best examples of them being

found iu Paris, Lyons, Kheims, Rouen, and in other towns of

France. The want of similar schools in Britain has been frequently

pointed out. One of the oldest of these schools is the Ecole

Martinike at Lyons. The school was founded in 1820 by a bequest

from Major-General Martin, who had fought against the English
under Tippoo Sahib. In this school, in which the education is

gratuitous, as in nearly all the higher elementary schools of France,

instruction is given in drawing, modelling, chemistry, mechanics,'

and physics, in the working of wood and iron, and in German and
English in addition to the subjects ot an ordinary school education.

Smveying is also taught to some of the pupils, and the instruction

generally is of a very practical character. The students visit fac-

tories under the guidance of the masters, and on their return they
write out full descriptions of their visits. The school hours are from
seven till eleven in the morning and from one tUl seven in the

afternoon. The boys from this school rapidly obtain places in the

commercial and industrial houses of Lyons, and many of them,
after a time, succeed in obtaining high positions. A very similai

school, on more modern lines, has been estabLahed at Kheims, andi
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13 accommodated in a building especially adapted to the purjiose.

In this school instruction is directed towards the staple industries

of the district, namely, weaving, dyeing, and engineering. There

are many other similar schools in France, the object of which is to

give the children of artisans and small shopkeepers a higher practi-

cal education in order to fit them to occupy the posts of feremen,

overseers, and superior clerks in manufacturing and commercial

firms. A large number of poor children sliowing talent are

selected from the primary schools and receive scholarships ; and
the objection sometimes urged against the establishment of higher

elementary schools,—that the better classes only are able to

benefit by them— is tlius obviated. In Germany the real-schools

in which Latin is not taught, known as Ohnclatein Healschukn,

nave very nearly the same objects as the liigher elementary schools

of France. Tlie instruction in these German schools is not yet so

practical a-s in the schools of France. Drawing is always well

taught, and the schools generally contain good chemical labora-

tories, as well as collections of physical apparatus and museums.
From the children of these schools the ranks of foremen are largely

recruited. They receive no special trade instruction, but the

general training is so arranged as tg qualify them for higher posts

in industrial works. The cost of tliis higher education seldom
exceeds £3 per annum. In Bavaria it is two shillings a month.
Inmost of these scliools, as well as in the chief intermediate com-
mercial schools, the e.xit certificate exempts a lad from two of the

three years' compulsory military service, and this regulation, to

which nothing corresponds in England, is an incentive to parents

to allow their children to receive higher instruction, which operates

very forcibly in largely increasing the number of well-educated

youths in Germany. In these opportunities for higher education

England is still very deficient, and the complaint is generally heard

cf the difficulties of obtaining competent foremen.

3. Masters.—The best special schools for the trainijig of future

in.^sters, managers, eugineers, manufacturers, and industrial chem-
ists are in Germauy, and are known as technical high schools or

polytechnic schools. Schools of a similar character are found in

other countries, and in England the facilities for higher technical

education have within the last few years greatly improved.
In Germany the polytechnic or technischc Sochsclmle is an

institution of university type in which the education has special

reference to industrial purposes. In many respects the teaching
coincides with that given in the universities. The chief distinction

consists in the arrangement of courses of instruction in the several

departments-, in the admission of students having a non-classical

preliminary training, and in the absence of certain faculties found
iu the university and the addition of others. It is not correct

to say that the polytechnic is a professional school as distin-

guished from the univei-sity ; for the faculties of law, medicine,
and theology give to the university as distinctly a professional

character as the faculty of engineeriug gives to the polytechnic.
Nor can it be said that the scientific studies at the universities are
less practical than at the polytechnic. For, whilst workshops for

instructio:i in the use of tools are found in very few of the
polytechnic schools, the laboratoiies, for the practical study of
chemistry and physics, are perhaps better fitted and under more
CMiinent professors at some of the German universities than at the
polytechnic schools. At the same time, engineers of every descrip-

tion, architects, and buildci-s, besides a great number of manufac-
turing chemists, find in the polytechnic the scientific and technical

training which the lawyer or physician, and iu many cases the
industrial chemist, seeks in the university.

In some of the large'cities—in Berlin, Vienna, and llunich, for

instance—the university and polytechnic coexist ; and in certain

cases, in which a very special training is required to fit a youth
for his career, the German student, after spending three or four
years at a polytechnic school, passes on to another institution,

.«uch as a dyeing school, iu which his studies are further special-

ized with a view to his future work.
Taking the technical high school of Munich as a type of other

similar institutions, we find the cost of the building and of the

various collections it contains to have amounted to nearly £200,000,
and the annual cost of maintenance to bo about £20,000. The
institution consists of six schools:—(1) the general; (2) the civil

engineering; (3) the building
; (4) the mechanical engineering; (5)

the industrial chemical ; and (6) the agricultural. A department
for electrical technology is now being built. In other institutions

there are architectural, pharmaceutical, and mining schools. The
programme of the Munich school gives a list of about 180 difl"erent

courses of instruction distributed over the several dejiartments. A
sejiarate professor is engaged to lecture on that particular subject

with which he is specially conversant, and the number of such pro-

fessors attached to a polytechnic school is very large. In the
engineering department there are six or seven distinct courses of

lectures under the dii-ection of thirteen professors. The largest and
most recently constructed of all these institutions is the polytechnic

school of Berlin, which was completed in 1884 at a cost of about

£450,000. In France the institutions iu which the highest techni-

cal instruction is giveu are concentrated in the capital. There are

a large number uf provincial colleges where the education is some-
what more practical, but where the mathematical and scientific

teaching is not carried to .<!n high a point (the ifecole Centrale at

Lyons, the Ecole des Mineurs at St itienne, and the Institut du
Nord at Lille, &c. ). The J^cole Centrale of Paris, in which the
majority of French engineers who are not employed in the Govern-
ment service are trained, is a rare instance of an institution for

higher technical instruction which is self-supportiug and iude-
pendet[t of Government aid.

In Switzerland the federal polytechnic of Zurich is similar to
the polytechnic schools of Germany and Austria. Italy has three
superior technical institutes,—one at Milan, one at Turin, and one
at Najdes, in which technical education is given on the same lines

as in German polytechnic schools. Holland has an excellent

institution at Delft, which was opened iu 1864 ; and in Rnssii the
imperial technical school at Moscow is a high-class engiuce'ing
school, in which the theoretical studies are supplemented, to a
greater extent than iu the German schools, by workshop j)ractice.

In some of the German schools the fees charged vary according
to the number of lectures anj to the number of hours of practical

work which the student takes per week. Tlius at Munich the

entrance fee for each student is 10s., and the lecture fee is 2s. 6d.

for each hour's lecture per week, including the use of materials. At
Zurich the cost of a student in a chemical department, including
laboratory practice, does not exceed £12 per annum, and in other
departments it does not exceed £4 per annum. At Dolft the
student pays about £16 per annum for a complete course.

In England there is a growing tendency to associate technical

with university education. This is mainly owing to the fact that

the colleges which have recently been established to give univer-

sity education are poorly eudowed, and have found it necessary to

attract students by meeting the increasing demand for technical

instruction. Most of the provincial colleges may indeed be regarded
as technical schools with a literary side. In order that they may
provide university education in addition to sound technical in-

struction, it is necessary that they should be placed on a sound
and satisfactory footing by means of state endowment. Of ti.e

more recently erected English colleges, the Owens College at Man-
chester is the most important, combining the faculties of a German
university with those of a polytechnic school. Tlie Yorkshire
College, Leeds, possesses a special school for the teaching of weav-
ing and dyeing. Other somewhat similar institutions are found
in Birmingham, Newcastle, Sheffield, Nottingham, Dundee, Cardifl",

and elsewhere. The university of Edinburgh has a good school of

chemistry, physics, and engineering, and the university of Glasgow-

has been long distinguished for the excellence of its physical

laboratories. In University College and King's College, London,
the metropolis possesses two institutions each of which may be
likened to a university and a polytechnic combined. In the uni-

versity of Cambridge there are mechanical workshops iu conuexiou
with the chair of engineering. The Royal School of Mines and the

normal schools of science and art in South Kensington are the only

technical institutions in England supported by state aid. The
central institution in London has more in common with the German
polytechnic school than any other institution, in Britain. This
school is designed for the technical teaching of engineers, architects,

master builders, and industrial chemists. 'It was built at a cost of

£100,000, and is maintained by an annual grant from the City
and Guilds of London Institute of £10,000, in addition .to the
students' fees.

Such is a brief outline of the means provided for the technical

education of masters in different parts of Europe. It will be seen

from the foregoing statement that efforts are now being made to

bring Britain more nearly on a level witli other countries iu the

provision of those kinds of instruction which are best adapted to

the difi'erfnt classes of producers. But as yet only a beginning has

been made, and in England technical students can be counted by
hundreds, whilst those of Germany are numbered by thousands.

For further information the reader is referred to the Report of

the royal commissioners on technical instruction, published in

1884. (P. M*.)

TEETH. See Mammalia, vol. xv. p. 349 ; Digestive

OegXns, voL vii. p. 232; Ivokt; and Dentistky.

TEGEA, one of the chief cities of Arcadia, of which its

territory occupied the south-eastern corner, being bounded

on the S. by Laconia, on the E. by Cynuri^ and Argolis,

on the N. by the territory of Mantinea, and on the W. by

Maenalia. Its legendary founder was Tegeates, son of

Lycaon. Like many other cities of ancient Greece, Tegea

was formed by the union of a population which had

previously lived dispersed in villages. The people were

divided into four tribes,—the Clareotis, Hippothostis,

ApoUoniatis, and Athaneatis. Tegea offered a stubborn
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resistance to the encroachments of Lacedsemon, and on
more than one occasion defeated its ambitious neighbour.

About 560 B.C., however, the Lacedaemonians found the

bones of Orestes in Tegea and conveyed them to Sparta
;

and lienceforward Spartan valour, backed by this powerful
fetich, proved too much for the merely carnal weapons of

Tegea. At Platsea (-179 b.c.) 3000 Tegeans fought the
good fight of freedom, and were the first to enter the
breach which the Athenians had made in the Persian
redoubt. Between the Persian and Peloponnesian Wars
hostilities again broke out between Tegea and Sparta, in

the course of which Tegea was twice defeated. However,
in the Peloponnesian War (431-404), and afterwards in

the Corinthian War (395-387), Tegea sided with Sparta.

But after the battle of Leuctra (371), when the star of

Sparta began to decline, Tegea concluded an alliance with
the victorious Thebans, and fought on their side against
Sparta at the great battle of Mantinea (362). In the
Macedonian period Tegea joined the ^tolian League, but
Cleomenes, king of Sparta, having won it over to his side,

the city was besieged and taken by Antigonus Doson, king
of Macedonia, the ally of the Achaaan League (222). In
218 the city was retaken, except the acropolis, by the
Lacedemonians under Lycurgus. After the defeat of

Machanidas, tyrant of Sparta, by Philopoomen in 207, Tegea
passed into the hands of the Achaean League. In the time
of Strabo it was the only town of any importance in Arcadia.
In the 2d century it was visited by Pausanias, who has left

a fairly full description of it (viii. 45-53).
Of its buildings much the most famous was the great temple of

Athene Alea, which had often afforded sanctuary to fugitives from
Sparta. The old temple was burned down in 394 B.C., and
Pausanius speaks of the newer temple as by far the finest anil
largest in the Peloponnesus (that of Zens at Olympia, however,
occupied nearly double the area). The architect was Scopas ; and,
as the recent German excavations have proved, the temple was a
Doric peripteros, with six columns at each end and fourteen at
each side. Of the columns which Pausanias mentions in addition
to the Doric, the Coiicthian may have stood in the prouaos and
posticum, the tonic in "the interior of the temple" (for tKTfft we
should probably read ivrSs in Pausanius, viii. 45, 5). The ancient
image of Athene 'Aloa was carried off by Augustus, and placed at
the entrance to his new forum at Rome. The statues of /Escu-
lapius and Health, which in Pausanias's time stood on the two
sides of the image of the goddess at Tegea, were by Scopas. On
the front pediment of the temple was sculptured the hunt of the
Calydonian boar, on the back pediment the combat between
Telephus and Achilles. Some fragments of these pedimental
sculptures (comprising the head of the boar and two human heads,
one helmeted) have been discovered ; and, as they are the only
existing sculptures which can be referred with some certainty to
the hand of Scopas himself, they are of the highest importance for
tlie history of art. The site of the temple, at the modern village
of Piali, was partially excavated under the auspices of the German
archieological institute in 1879 and 1882. It appears that the
foundations of the temple measured 49-90 metres (nearly 164 feet)
by 21-30 (70 feet). As Tegea stood on a plain surrounded by
mountains and liable to inundations, its site has been covered by
an alluvial soil which has been favourable to the preservation of the
ruins, and a thorough excavation might yield important results.
On the excaTations, see Mitllieiltmgen des deutsrhen arc/idohaischcn Instiliitfs

IB Athen, 1879, p. 131 i(,., 168 sq.; ibid., 1880, p. 52 sq.; ib,d., I8S3, p. 274 so.
On tlie artistic value of the soulpluies, see ibid., 1881, p. 393 sq ; Jour. Hell. Stud.,
1886, p. 115 sq.

TEGNiR, EcAiAS (1782-1846), the most celebrated
of Swedish writers, was born November 13, 1782, at
Kyrkerud in Wermland. His father was a pastor^ and his
grandparents on both sides were peasants. His father,
whose name had been Esaias Luoasson, took the surname
of Tegnerus—altered by his fifth son, the poet, to Tegn^r—from the hamlet of Tegnaby in Smaland, where he was
born. In 1799 Tegn^r, hitherto educated in the country,
entered the university of Lund, where he graduated in

philosophy in 1802, and continued as tutor until 1810,
when he was elected Greek lecturer. In 1812 he was
named professor, and continued to work as a lecturer in

Lund until 1824, when he was made bishop of Wexio. At

Wexio he remained until his death, twenty-two years later.

Tegner's early poems have little njerit. He was t,om-

paratively slow in development. His first great success-

was a dithyrambic war-song for the army of 1808, w-hich

stirred every Swedish heart. In 1811 his patriotic poem
Svea won the great prize of the Swedish Academy, and

made him famous. In the same year was founded in

Stockholm the Gothic League (Giiiiska forbitndet), a sort

of club of young and patriotic men of lotter.s, of whom
Tegner quickly became the chief. The club published a.

magazine, entitled Idiiiui, in which it printed a great deal

of excellent poetry, and ventilated its views, particularly

as regards the study of old Icelandic literature and history.

Tegner, Geijer, Afzelius, and Nicander became the most
famous members of the Gothic League. Of the very

numerous poems written by Tegner in the little room at

Lund which is now shown to visitors as the Tegner

museum, the majority are short, and even occasional lyrics.

His celebrated Son// to the Sun dates from 1817. Hcf

completed three poems of a more ambitious character, on
which his fame chiefly rests. Of these, two, the romance
of A.rel and the delicately-chiselled idyl of Nattvards-

bariien ("The First Communion," 1820), translated by
Longfellow, take a secondary place in comparison with

Tegner's masterpiece, of world-wide fame. In 1820 he

published in Iduna certain fragments of an epic or cycle

of epical pieces, on which he -was then working, Friihiofs-

saga or the Story of Frithiof. In 1822 he published

five more cantos, and in 1825 the entire poem. Before

it was completed it was famous throughout Europe ; the

aged Goethe took up his pen to commend to his country-

men this "alte, 'kriiftige, gigantisch-barbarische Dichtart,"

and desired Amalie von ImhofE to translate it into

German. This romantic paraphrase of an ancient saga
was composed in twenty-four cantos, all differing in verse

form, modelled somewhat, it is only fair to say, on an
earlier Danish masterpiece, the Helye of Oehlenschlager.

Frithiofisaga is the best known of all Swedish produc-

tions ; it is said to have been translated nineteen times
into English, eighteen times into German, and once at
least into every European language. It is far from satisfy-

ing the demands of more recent antiquarian research, but
it still is allowed to give the freshest existing impression,

in imaginative form, of life in early Scandinavio. In later

years Tegner began, but left unfinished, two important
epical poems, Gerda and Kronbruden. The period of the

publication of Frithio/ssar/a (1825) was the critical epoch
of his career. It made him one of the most famous poets

of Europe ; it transferred him from his study in Lund to

the bishop's palace in Wexio ; it marked the first break-

down of his health, which had hitherto been excellent;

and it witnessed a singular moral crisis in the inner

history of the poet, about which much has been written,

but of vi-hich little is known. Tegner was at this time
passionately in love with a certain beautiful Euphrosyne
Palm, the wife of a town-councillor in Lund, and this

unfortunate passion, while it inspired much of his finest

poetry, turned the poet's blood to gall. From this time
forward the heartlessness of woman is one of Tegner's
principal themes. It is a remarkable sign of the condi-

tion of Sweden at that time that a man not in holy orders,

and so little in possession of the religious temperament as

Tegner, should be offered and should accept a bishop's

crozier. He did not hesitate in accepting it : it was a great
honour ; ha was ^oor ; and he was anxious to get away
from Lund. No sooner, however, had he begun to study
for his new duties than he began to regret the step he
had taken. It was nevertheless too late to go back, and
Tegner made a respectable bishop, as long as his health
lasted. But be became moody and melancholy ; as early;
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M 1836 he complained of fiery heats in his brain, and in

1840, during a visit to Stockholm, he suddenly became
insane. He was sent to an asylum in Schleswig, and early

I in 1841 he was cured, and able to return to Wexio. It

was during his convalescence in Schleswig that he wrote

Kronh-uden. He wrote no more of importance ; in 1843
he had a stroke of apoplexy, and on the 2d of November
1846 he died in Wexiij. From 1819 he had been a mem-
ber of the Swedish Academy, where he was succeeded by
his biographer and best imitator Bottiger. In prose Tegner
wrote letters, which have been collected, and which are

considered the best of their kind in the Swedish language.

As a poet he will scarcely be preferred to Bellman or to

Buneberg by Swedish verse amateurs, but he still exceeds
these and all other writers in popularity.

See Bottiger, Teckning of Tcgnirs Lcfnad; Gcorg Brandes,
Esaias Tcgnir; Thomander, Tankar och Lojcn. (E. W. G.)

TEHERAN, or, more properly, Tehran (lat. 35° 40' N.,

long. 51° 25' E.), for about a century the recognized

capital of Persia, has little to distinguish it, in general out-

ward appearance, from other large cities of the country,

though in quite recent years Parisian streets or boulevards,

and even Western architecture for single houses, in the

midst of mud-brick palaces or plain mud hovels, have bden
incongruously introduced. Formerly a kind of polygon
some 4 miles in circumference—with its mean " shahr

panah " or wall, its clumsy and uneven ditch, and its six

gates, two facing north, two south, one east, and one west,

—Teheran has now been extended to an outer ditch and
wall, thrown out on each side beyond the ancient limit.

The bazaars are good, though hardly of the first class ; the

caravanserais deserve honourable mention ; and the tele-

graph and arsenal are respectable institutions. The streets

are for the most part narrow and wretchedly paved. The
"Ark," or citadel, contains the royal and better description

of public buildings, and connecting its encircling wall with

the city gates are four principal thoroughfares, of which the

parallel avenues from the N.isiriya and Daulat entrances

are the more notable. Between these two gates, in a
parallelogram extending frorn one to the other and in-

cluding both, is the gas-lighted Top Maidan, or " Place

des Canons," in the centre of which is a large reservoir.

European professors are to be found in the king's college,

where some 250 students, more or less, are taught mathe-
matics, engineering, military tactics, music, telegraphy,

painting, together tvith the Arabic, English, French, and
Russian languages. Among the not very remarkable
mosques—to some of which madrasahs, or colleges, are

attached—may be specially mentioned the Masjid-i-Shah,

or king's mosque, with its handsome enamelled front, and
the Masjid-i-M4dar-i-Shah, or mosque of the king's mother.

Water is freely supplied to the town by means of the

underground canals, or kandts, from the near mountain
ranges. Public baths abound, but the Europeans use

those of the Armenian and not of the Mohammedan
community. The British legation stands in a handsome
garden of great size, in which are placed the houses of the

secretaries, which resemble English villas. In the summer
season the representatives of Western powers and other

Europeans move out to the slope of the mountain range
north of Teheran,—the' British residents to Gulhak, a

village about 7 miles from the city. A prominent feature

in the landscape at Gulhak and the neighbouring summer
quarters, as at Teheran itself, is Demavend, the noblest

and most graceful of Persian mountains.

The present population of Teheran may be taken at

160,000 at most. According to a late authority (Bassett,

1887) the European inhabitants are reckoned at about
100 only; the Jews number some 2500; and there are

150 G.>brs or Parsis, a sorry remnant of the old fire-

worshippers. In 1872 there were said to be 1000 Arme-
nians, mainly traders and artisans. In 1872 there were
but four legations in Teheran—those of England, France,
Russia, and Turkey. Since that year representatives have
been added from Holland, Austria, Germany, and the
United States. The French have summer quarters at
Tejrish and the Russians at Zargandah, at no great dis-

tance from the English Gulhak.

Jlorier supposes Teheran to be the Tahors of the Theodosian
Tables, and recognizes it also in the account of the journey of the
Castilian ambassadors to Timur. Porter, too, relates that in 1637
the secretary of the Holstein ambassadors mentions Teheran as
"one of the towns which enjoy the privilege of maintaining no
soldiers." Again, in the 17tli century, it was visited by Pietro della
Vallo and by Sir Thomas Herbert,—the latter spellingit "Tyroan."
Host writers affirm that Teheran, though not of recent origin, can
barely be held of repute till Agha Muhammad made it his residence
in about 1788, taking to himself the title of shah, as first of the
Kajar kings, in 1796. Yet there is evidence that in the previous
century it was a royal resort, if nothing more, in Herbert s state-
ment that " the Toune is Most beautified by a vast garden of the
kiD"s, succinct with a great towered mud-wall larger than the circuit
of the city." Du Pre (who visited it in ISOS) states that it had been
pillaged and nearly destroyed by the Afghans,—evidently at their
invasion of Persia in 1728. Since Agha Muhammad's time Teheran
has been the usual seat of the Kajar dynasty, a circumstance to be
attributed to the political advantages of its geographical position.

See, besides the authoiitles cited, Telegraph and Travel (1S74) ; Dr Wiih's Land
0/ III! Lion and SUn (18S3) ; and Mr Bassett's Land 0/ Ifie Imams (1SS7).

TEHUANTEPEC, an isthmus in Mexico, comprising
the western extremities of the states of Vera Cruz ano
Oajaca, and limited eastwards by the states of Tabasco anA
Chiapas, thus lying between 16° and 18° N. lat. and 94'

and 95° W. long. Between the Bay of Campeche on the
north or Atlantic side .and that of Tehuantepec on the
south or Pacific side the distance in a bee line is only 125
miles. Here also the Sierra Madre falls rapidly from over
5000 feet in Chiapas to about 730 feet in the ridge skirting

the Pacific coast, and leaving the rest of this district some-
what level, with a rise from the Atlantic of not more than
60 feet in the mile except at the Chivela Pass, where for

8 miles the gradients are about 116 feet per mile.

This fa%'oarable condition of the relief, combined with a relatively
healthy clim.ate subject only to dangerous insect pests in summer,
has naturally attracted attention to the Tehuantepec isthmus, as

offering peculiar advantages for interoceanic communication either
by a navigable canal, a railway, or a ship railway. A first conces-
sion was made in 1841 by the Mexican Government to Don Jose
de Garay, who had the land surveyed with a view to a canal, but
who, after the war with the United States, surrendered his rights
to Mr P. A. Hargous of New York. The company then organized
to give effect to the Garay grant caused a fresh survey for a railway
to be made in 1851, under the direction of the late General J. G.
Barnard. But nothing came of this or of another railway project

in 1857, when a third survey was executed, under the direction of

Col. W. II. Sidell. Then the "Tehuantepec Kailway Comjiany,"
fortced in 1870 in New York, and reorganized in 1879, obtained
a concession from the Mexican Government to construct the
"Tehuantepec Railway"; but, after a few miles were made, the
work was suspended, and in 1882 the Government contracted with
private individuals for the completion of the line, which was to be
190 miles long, and to run from the mouth of the Goatzacoalcos
(Coatzacoalcos) river on the Atlantic to the port of Salina Cruz oh
the Pacific, "rhe work was carried to Jlinatitlan, a distance of 25

miles, in 1884, and was to have been completed in 1885; but since

then operations appear to have been suspended for want of means.

A Tehuantepec ship railway is also projected, as it is expected that

most of the trade between the Atlantic and Pacific coasts of the

United States will be attracted to this route, which shortens the

distance between New York and San Francisco by 1477 miles, and
between New Orleans and the same place by 2334 miles, as com-
pared with that by the Panama railway and future canal.

Tehuantepec, the town which gives its name to the isthmus, bay,

and neighbouring lagoon, stands ou the river Tehu.antepec, 15 miles

above its mouth on the Pacific, where it develops a shallow and
somewhat exposed harbour. Of the population, estimated at

14,000, a large number are civilized and industrious Indians en-

gaged in cotton-weaving and on the salt-works. Indigo is grown
in the district, and there are productive pearl-fisheries in the bay.

Amongst the exports are cochineal and a purple dye extracted from,

a shellfish abounding on the coast.
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TEIGNMOUTH, a seaport and market town of Eng-

land, in Devonshire, consisting of the parishes of East and
,Vest Teignmouth, and situated on the English Channel,

at the mouth of the Teign and on the Great Western

Railway, 14 miles south of Exeter and 209 west-south-

west of London. It is somewhat irregularly built, partly

on a projecting peninsula and partly on the acclivities

rising behind the river. The Teign is crossed by a bridge

1671 feet in length, built of wood and iron in 1824. St

Michael's church, in East Teignmouth, erected in 1822-23

in the Decorated style, was enlarged in 1875. The other

buildings include St Scholastica's abbey (erected for Bene-

dictine nuns in 1862), the East Devon and Teignmouth
club-house, the mechanics' institute (1840), the temperance

faaU (1879), the sailors' home (1881), the baths (1883), and
the public market (1883). There are two commodious

quays and a pier 600 feet in length. Fine pipe and potters'

clay (from Kingsteignton) is shipped to Staffordshire.

Coal and culm are imported, and there is also a trade

with Newfoundland. Fishing is extensively carried on.

The town, which is not incorporated, was formerly governed

by portreeves. It now forms an urban sanitary district,

which was extended on 29th September 1881. The popu-

lation of the former area (1238 acres) in 1871 was 6751,

and in 1881 it was 7120 ; that of the extended area (2347

acres) in 1881 was 8496.

Teignmouth is of very ancient origin. It received a grant ol

a maiket from Henry III. East Teignmouth was formerly callej

Teignmouth Regis, and West Teignmouth, Teignmouth Episcopi,

—

the manor having belonged to the see of Exeter until alienated by
Bishop Vesey. Teignmouth was burned bj French pu'ates in 1340,

and was again devastated by the French on 26th June 1690.

TEINDS. See Tithes.

TELEGKAPH
TELEGRAPH (from ri^Ac and ypa<f><ii) signifies an

instrument to write at a distance. The term is

specifically applied to apparatus for communicating in-

telligence to a distance in unwritten signs addressed to

the eye or ear, and has only recently had applicati-^n to

those wonderful combinations of inanimate matter which
literally write at a distance the intelligence committed to

them. The chief object of the present article is to ex-

plain the principles and practice of the electric telegraph,

and we shall allude to other telegraphic systems only to

illustrate the general principles of signalling.

A word expressing an idea may, according to a pre-

arranged plan of signalling, be communicated by voice, by
trumpet calls, by gun fire, by gesture or dumb signs, by
lamp signals, by fiags, by semaphore, or by electric tele-

graph. The simplest system of word-signalling hitherto
practised is that of the nautical flag telegraph, in which
each hoist represents a word by a combination of four
flags in four distinct positions -(see Signals, Naval). If

n denote the number of flags, supposed all diflf'erent, out
of which the four to be sent up may be selected, the num-
ber of different ideas which can be expressed by a single

hoist is n(n- l)(ji - 2)(re - 3), since there are n varieties

out of which the flag for each of the four positions may
be independently chosen. To commit to memory so great
a number of combinations, which amount to 358,800 if

n = 26, would be a vain effort ; the operators on each side
must therefore have constant recourse to a dictionary, or
code, as it is called. For the sake of convenient reference
each flag is called by the name of a letter of the alphabet,
and all that the operator has to bear in mind is the letter

by which each flag is designated. Sometimes the words
to be expressed are spelled out by means of the flags as
in ordinary language; but, as in most words there are
more than four letters, as scarcely any two consecutive
words are spelled with four or less than four letters, and
as more than four flags at a time cannot be conveniently
used, the system of alphabetic signalling frequently re-

quires the use of two hoists for a word, and scarcely ever
has the advantage of expressing two words by one hoist,
''t is therefore much more tedious than code signalling in
\ae nautical telegraph.

Id point of simplicity spoken words may be considered
is almost on a par with the nautical telegraph, since each
word is in reality spoken and heard almost as a single
atterance. Next in order comes the system of spelling
out words letter by letter, in which—instead of, as in the
nautical telegraph, 358.800 single symbqls to express the
same number of ideas— 26 distinct symbols are used to
express by their combinations any number whatever of

distinct ideas. Next again to this may be ranked the

system by which several distinct successive signals are

used to express a letter, and letters thus communicated
by compound signals are combined into words according

to the ordinary method of language. It is to this last

class that nearly all practical systems of electro-telegraphic

signalling belong. But some of the earliest and latest pro-

posals for electric telegraphs are founded on the idea of

making a single signal represent a single letter of the

alphabet ; as instances we may name those early forms in

which separate conductors were used for the difierent

letters ; a method suggested by Professor W. Thomson *

in 1858 in which different strengths of current were to be
employed to indicate the letters ; and the various forms

of printing telegraph now in use.

I. Historical Sketch of Eakly Telegraphs.

Although the history of practical electric telegraphy:

does not include a period of more than half a century, the

'

idea of using electricity for telegraphic purposes is much
older. It was suggested again and again as each new dis-

covery in electricity and magnetism seemed to render it

more feasible. Thus the discovery of Stephen Gray and
of Wheeler that the electrical influence of a charged Leyden
jar may be conveyed to a distance by means of an insulated

wire gave rise to various proposals, of which perhaps the

earliest was that in an anonymous letter' to the Scots

Magazine (vol. xv. p. 73, 1753), in which the use of as
many insulated conductors aa there are letters in the alpha-

bet was suggested. Each wire was to be used for the trans-

mission of one letter only, and the message was to be sent

by charging the proper wires in succession and received by
observing the movements of small pieces of paper marked
with the letters of the alphabet and placed under the ends
of the wires. A very interesting modification was also

proposed in the same letter, viz., to attach to the end of

each wire a small light ball which when charged would be
attracted towards an adjacent bell and strike it. Some
twetity years later Le Sage proposed a similar method, in

which each conductor was to be attached to a pith ball

electroscope. An important advance on this was proposed
in 1797 by Lomond,' who used or,)y one line of wire and
an alphabet of motions. Besides these we have in the same
period the spark telegraph of Reiser, of Don Silva, and of

Cavallo, the pith ball telegraph of Ronalds, and several

^ See his MathematUal and Physical Papers, vol. ii. p. 105.
* From corresponilence found among Sir David Brewster's papen

after his death it seems highly probable that the writer of this letter,

which was signed " C. M.", was Charles Morrison, a surgeon and I

nctive of Greenock, but at that time resident in Renfrew.
' See Arthur Young, Travels in Fran'-e, p. 3.
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others. Next came the discovery of Balvani and of Volta,

and as a consequence a fresh set of proposals, in which

voltaic electricity was to be used. The discovery by
Nicholson and Carlisle of the decom{|osition of water and
the subsequent researches of Davy on; the decomposition of

the solutions of salts by the voltaic cij^rrent were turned to

account in the water voltameter telegraph of Sommering
and the modification of it proposed by Schweigger, and. in

a similar method proposed by Coxe, in which a solution of

salts was substituted for water. Then came the discovery

by Eomagnesi and by Oersted of the action of the galvanic

current on a magnet. Th^ application of this to tele-

graphic purposes was suggested by Laplace and taken up
by Ampere, and afterwards by Triboaillet and by Schilling,

whost work forms the foundation of much of modern tele-

graphy. Faraday's discovery of the induced current pro-

duced by passing a magnet through a helLs of wire forming

pElrt of a closed circuit was laid hold of in the telegraph of

Gauss and Weber, and this application was at the request

of Gauss taken up by Steinheil, who brought it to consider-

able perfection. SteinheU communicated to the Gottingen

Academy of Sciences in September 1838 an account of his

telegraph, which had been constructed about the middle
of the preceding year. The currents were produced by a

magneto-electric machine resembling that of Clarke. The
receiving apparatus consisted of a multiplier, in the centre

of which were pivoted one or two magnetic needles, which
either indicated the message by the movement of an index

or by striking two beUs of different tone or recorded it by
making ink dots on a ribbon of paper. Among other

workers about this time we may mention Masson, Br^guet,

Davy, Deval, Billon, Soudalot, and Vorsselman who pro-

posed to use the physiological effects of electricity in work-
ing an electric telegraph.^

Steinheil appears to have been anticipated in the matter
of a recording telegraph by Morse of America, who in 1835
constructed a rude working model of an instrument ; this

within a few years was so perfected that with some modi-
fication in detail it has been largely xised ever since (see

below). In 1836 Cooke, to whom the idea appears to have
been suggested by Schilling's method, invented a telegraph
in which an alphabet was worked out by the single and
combined movement of three needles. Subsequently, in

conjunction with Wheatstone, he introduced another form,
in which five vertical index needles, each worked by a separ-

ate multiplier, were made to point out the letters on a dial.

Two needles were acted upon at the same time, and the
letter at the point of intersection of the direction of the
indexes was read. This telegraph required six wires, and
was shortly afterwards displaced by the single-needle system,
still to a large extent used on railway and other less im-
portant circuits. The single-needle instrument is a vertical

needle galvanoscope worked by a battery and reversing key,
the motions to right and left of one end of the index corre-

sponding to the dashes and dots of the Morse alphabet.
To increase the speed of working, two single-needle instru-
ments were sometimes used (double-needle telegraph). This
system required two lines of wire, and, along with all

multiple-wire systems, soon passed out of use. Similar
instruments to the single and double needle ones of Cooke
and Wheatstone were about the same time invented by the
Rev. H. Highton and his brother Edward Highton, and
were used for a considerable time on some of the railway
lines in England. Another series of instruments, intro-

doced by Cooke and Wheatstone in 1840, and generally
known as " Wheatstone's step-by-step letter-showing " or

' The reader interested in the early history of the «Ieot/ic telegraph
may consult Edwara Highton, The Electric Telegraph, London, 1852;
Moigno, TraUe de Tellgraphie ilectrique, Paris, 1849j and Sabinei
History of the Electric Telegraph, London, 1869.

23—7

"ABC instruments," were worked out with great ingenuity
of detail by Wheatstone in Great Britain and by Br^guet
and others in France. They are still largely used for pri-

vate wires, but are being rapidly displaced by the telephone.^
Wheatstdne also described and to some extent worked out
an interesting modification of his step-by-step instrument,
the object of which was to produce a letter-printing tele-

graph. But it never came into use ; some years later,

however, an instrument embodying the same principle,
although differing greatly in mechanical detail, was brought
into use by Royal E. House of Vermont, U.S., and was
very successfully worked on some of the American telegraph
lines till 1860, after which it was gradually displaced by
the Phelps combination telegraph. The House instrument
is not now in use, but various modifications of it are still

employed for private lines and for stock telegraphs, such
as Calahan's and the universal stock telegraphs, Phelps's
stock printer, Gray's automatic printer for private lines,

Siemens's and Phelps's automatic tyiie printers, kc. (see

tjifra, pp. 120-121).

II. General Description of Electric Telegraphs
FOR Land and Sea.

The first requisite for electro-telegraphic communica-
tion between two localities is an insulated conductor ex-

tending from one to the other. This, with proper apparatus'
for originating electric currents at one end and for dis-

covering the effects produced by them at the other end,

constitutes an electric telegraph. Faraday's term "elec-

trode," literally a way for electricity to travel along, might
be well applied to designate the insulated conductor along
which the electric messenger is despatched. It is, how-
ever, more commonly and familiarly called " the wire " or

"the line."

The apparatus for generating the electric action at one
end is commonly called the transmitting apparatus or in-

strument, or the sending apparatus or instrument, or some-
times simply the transmitter or sender. The apparatus

used at the other end of the line to render the effects of

this action perceptible to any of the senses—eye, ear, or

taste, all of which have been used in actuai telegraphic

signalling—is called the receiving apparatus or instrument.

In the aerial or overground system of land telegraphs

the main line consists generally of a "galvanized" iron

wire from one-sixth to a quarter of an inch in diameter,

stretched through the air from pole to pole, at a sufficient

height above the ground for security. The supports or in-

sulators, as they are called, by which it is attached to ihe
poles are of very different form and arrangement in different

telegraphs, but consist essentially of a stem of glass, por-

celain, coarse earthenware, or other non-conducting sub-

stance, protected by an overhanging screen or roof. One
end of the stem is firmly attached to the pole, and the

other bears the wire. The best idfea of a single telegraphic

insulator may be got from a common umbrafift. with its

stem of .insulating substance attached upright to the top

of a pole and bearing the wire supported in a notch on the

top outside. The umbrella may be either of the same
substance as the stem—all glass or all glazed earthenware,

for instance—or of a stronger material, such as iron, with

an insulating stem fitted to it to support it below. Very
good insulators may be made of continuous glass ; but

well-glazed porcelain is more generally used, or rather

earthenware, which is cheaper, less brittle, and less hygro-

scopic, and insulates weU as long as the glazing is sufficient

to prevent the porous substance within from absorbing

moisture.

One of the best forms—Varley's douVie cup insulator

^ For the different forma, eee Preacott's Electricity and the Ekclrt^

Telegraph, pp. 562-602.
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— Varley'a

—13 shown in fig. 1. It consists of t-svo distinct cups (c,

C), which are moulded and fired separately, and afterwards

cemented together. The double cup gives

great security against loss of insulation

due to cracks extending through the in-

sulator, and alsb gives a high surface in-

sulation. An iron bolt (b) cemented into

the centre of the inner cup is used for

fixing the insulator to the pole or bracket.

In the underground system the main
line generally consists of a copper wire,

or a thin strand of copper wires, covered
with a continuous coating of gutta percha,
india-rubber, or some equivalenfc insulat-

ing rabstance, served with tarred tape
and enclosed in earthenware, iron, or lead
pipes laid below the surface of the ground.
This system is krgcly used for street and
tunnel work, and to a considerable extent,

especially in Germany, for ordinary lines. Fio.

Each tube generally contains a number of t^'L^urlS^fSi
wires, which are either laid up into a cable ^^
and covered with a serving of tarred tape or hemp before
being drawn into the tube, or— as is more commonly the
case in the United Kingdom—simply laid together in a
parallel group and tied at intervals with binders, which
aje removed as the -nires are drawn into the tube. On
some long underground lines in Germany the insulated
wires are laid up into a cable, served with jute or hemp,
and sheathed with a continuous covering of iron wires,
precisely similar to the submarine cables described below.
The cable is laid in a deep trench and coated with bitumen.
This form of cable is easily laid, and if properly manu-
factured is likely to be very durable.

Submarine Cables.—A submarine cable (figs. 2-4), as
usually manu-
factiired at

present, con

sists of a core

a ia the centre

of which is a

strand of cop

per wires vary

ing in weight

for difierent

cables between
70 and 400 fc

to the mile

The stranded

form was sug
gested byProf
W. Thomson
at a meeting
of the Philo-

sophical So-
ciety of Glas-

gow in 1854,
because its

greater flea

bility renders

it less likely

to damage the

insulating en-
Vi»lnTio ^liirlnrr Fioa. 2-4.—Sections of tTiree types of submarine cables,»eiopo uuring ,ni, jjjg j.jg 2,-Typ6 of shore »n(i. Fig. S.—Int«r-
the manipula- mediate type. Fig. 4.—Deep sea typo.

tion of the cable. The central conductor is covered with
several continuous coatings of gutta percha, the total
weight of which also varies between 70 and 400 ft to
the mile. With a light core the weight of the gutta
percha generally exceeds that of the conoer. while in some

heavy cores the copper is heavier. The difTcrent coatings?

of gutta percha and of the conductor are usually separated

by a thin coating of Chatterton's compound (a mixture of

gutta percha, resin, and Stockholm tar\ in order to make
them adhere firmly together. This pYactice has recently

been departed from by Messrs Siemens Brothers, who have

succeeded by an improved process of manufacture in getting

perfect adhesion without the use of the compound. The
core is served with a thick coating of wet jute, yarn, or

hemp (h), forming a soft bod for the sheath, which consists

of soft iron, or of homogeneous iron, wires of the best

quality. The sheathing wires are usually covered with

one or two servings of tarred canvas tape {t), or of tarred

hemp, laid on alternately with coatings of a mixture of

asphaltum and tar. The weight of the iron sheath varies

greatly according to the depth of the water, the nature of

the sea bottom, 'the prevalence of currents, and so on.

Fig. 2 shows the intermediate type again sheathed with

a heavy armour to resist wear in the shallow water near

shore. In many cases a stiU heavier type is used for the

first mile or two from shore, and several intermediate types

are often introduced, tapering gradually to the thin deep-

water type. Captain S. Trot and Mr F. A. Hamilton have
proposed 1 to abandon the iron sheath and substitute a
strong double serving of hemp, laid on in such a way as to

prevent twisting when the cable is under tension. This
suggestion, which is a revival with some modifications' of

an old idea, is, however, still in the experimental stage.

We will now describe very briefly a few of the most
important processes in the manufacture and submergence
of submarine cables.

In manufacturing a caWe (fig. 5) the copper strand is passed Thei^^
through a vessel A containing melted Chatterton's compound, then mana-
thpough the cylinder C, in which a quantity of gutta percha, puri- factnrn
fled by repeated wash- ik ing in hot water, oy. mastica-
tion, and by iiltering M through wire-gauze filters, is kept
warm by a steam-

,
r k

,
jacket. As the wire is pulled

through, a coating of ,:.
: , gutta percha, the thickness of

H«-.^5;NS^(f

i

I

1

Fig. 5. ^ ^
which is regulated by the die D, is pressed out of the cylinder by
applying the requisite pressure to the piston P. The newly coatc.l
wire 13 passed through a long trough T, containing cold water
untU It IS sufficiently cold to allow it to be safely wound on a bob-

u'^v- i>-
operation completed, the wire ia wound from thebobbm B on to another, and at the same time carefully examined

for air- holes or other flaws, aU of which are eliminated. The
coated WTre la treated in the same way as the copper strand,—

f !i, T-' ? »"°'hcr of the same size, being placed at the back
ot the cylmder and a larger one substituted at the front. A second
coating 13 then laid on, and after it p-isses through a similar pro-
cess of e.^amination a third coating is applied, and so on unta
the requisite number is completed. The finished core changes
rapidly in its electric quaUties at first, and is generaUy kept for a
stated inten'al of time before being subjected to the specified tests
It 13 then placed m a tank of water and kept at a certain fi.tcd
temperature, usually 75° Fahr., until it assumes approrimately a
constant electrical state. Its conductor and dielectric resistance
and Its electrostatic capacity are then measured. These tests are
generaUy repeated at another .temperature, say 50° Fahr for the
purpose of obtaining at the same time greater certiinty of the
soundness of the core and the rate of variation of the conductor
and dielectric resistances with temperature. Should these tests
prove satisfactory the core is served with jute yam, coiled in water-
tight tanks, and surrounded with salt water. The insulation ia

f apin tested, and if no fault is discovered the served core is passed
through the sheathing machine, and the iron sheath and the outer
covermg are laid on. As the cable ia sheathed it is stored in large
water-tight Unka and kept at a nearly uniform temperature bv
means of water.
The cable is now transferred to a cable ship, provided with water- S.itaiw

tight tanks similar to those used in the factory for storing it The «in, i

tanks are nearly cylindrical in form and have a truncated con-)

' Journ. Soc. Tdegr. £rj/., vol xii. p. 495.

i:
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fixed in tlio centre, aa sho^ro at C, fig. 6. The caWe is carefully

coiled into the tanks in horizontal flakes, each of which is begun at

the outside of the tank and coiled towards the centre. The diiferent

Fio. fi.—jDi&graoi of cable tank and paying out apparatus of submarine cable.

eoils are prevented from adhering by a coat-

ing of whitewaah, and the end of each

nautical mile is carefully marked for future

reference. After the cable has been again

subjected to the proper electrical tests and
found to be in- perfect condition, the ship is taken to the place

where the shore end is to be landed. A euflicicnt length of cable

to reach the shore or the cable-house is paid overboard and coiled

on B raft or rafts, or on the deck of a steam-launch, iu order to

be connected with the shore. The end is taken into the testing

room iu the cable -house and the conductor connected with the

testing instruments, and, should the electrical tests continue satis-

fiictory, the ship is put on the proper course and steams slowly ahead,

paying out the cable over her stern. The cable must not be over-

strained in the process of submerBion, and must be paid out at the

S
roper rate to give the requisite slack. This involves the intro-

Bction of machinery for measuring and contToUing the speed at

which it leaves the ship and for measuring the pull on the cable.

"Hie essential parts of this apparatus are shown in fig. 6. The lower

end e ofthe cable in the tank T is taken to the testing room, bo that

continuous tests for electrical condition can be made. The upper
end is passed over a guiding quadrant Q to a set of wheels or fixed

quadrants 1, 2, 3, ... then to the paying-out drum P, from it to

tne dynamometer D, and finally to the stem pulley, over which it

passes into the sea. The wheels 1, 2, 3, . . . are so arranged that

2, 4, 6, . . . can be raised or lowered so as to give the cable less or

more bend as it passes between them, while 1, 3, 5, , . . are furnished

with brakes. The whole system provides the means of giving

sufficient back-puU to the cable to make it grip the drum P, round
which it passes several times to prevent slipping. On the samo
shaft with P is fixed a brake-wheel furnished with a powerful
brake B, by the proper manipulation of which the speed of paying
cut is regulated, the pull on the cable being at the same time
observed by means of D. The shaft of P can be readily put in gear

with B powerful engine for the purpose of hauling back the cable

should it be foimd necessary to do so. The length paid out and
the rate of paying out are obtained approximately from the number
of turns madi by the drum P and its rate of turning. This is

diecked by the mile marks, the known position of the joints, &c.,

48 they pass. The speed of the ship can be roughly estimated
Cnom the Epeed of the engines; it is more accurately obtained
by ODS or other ct the various forms of log, or it may be measured
by paying out continuously a steel wire over a measuring wheel.

The average speed is obtained very accurately from solar and stellar

observations for the position of the ship. The difference between
the speed of the ship and the rate of paying out gives the amount
of slack. The amount ofslack varies in different cases between three

rad ten per cent., but some is always allowed, so that the cable

may easily adapt itself to inequalities of the bottom and may be

morereadily lifted for repairs. But the mere paying out of sufficient

slack is not a guarantee that the cable will always lie closely along
the bottom or be free from spans. Whilst it is being paid out the

portion between the surface of the water and the bottom of the sea

lies along a straight Kne, the component of the weight at right

angles to its length being supported by the Irictional resistance to

sinking ia the water. If, then, the .speed of the ship be v, the

rate of paying out «, the angle of immersion, i, the depth of thq

water ft, the weight per unit length of the cable w, the pull on the

cable at the surSce P, and A, B constants, we have

—

P=A-| w--.—;/(«-» cos i) j- (o)

and w cos i='B/{v smi) (;3),

where /stands for "function." "Hie factors A/ (a - » cos i) ind
BA (« sin t) give the frictional resistance to sinking, per unit length

of the cable, in the direction of the length and transverse to the

leaigth reepeotively.i It is evident from equation (/3) that the

angle of immersion depends solely on the speed of the ship

;

hence in laying a cable on an irregular bottom it is of great im-
portance that the speed should be sufficiently low. This may be

Ulnstrated very simply as follows :—suppose a a (fig. 7) to bo the

Biirface of the sea, b c the bottom, and c c the straight line made
by the cable ; then, if a hill H, which \a at any part steeper than

the inclination of the cable, is passed over, the cable toncnes it at

some point t before it touches the part immediately below t, and if

1 See Sir W. Tbomaonj Maikematical and Physical FaperSj voL ii. p. 105.

the friction between the cable and the ground is sufficient the cable

wiU either break or be left in a long span ready to break at some
future time. It is important to observe that the risk is in no way

obviated by the increasing slack

paid out, except in so far as the
amount of sliding which the
strength of the cable is able to
produce at the points of contact
with the ground may be thereby
increased. The speed of the ship
must therefore be so regulated

that the angle of immersion is as great as the inclination of the
steepest elope passed over. Under ordinaj-y circumstances the angle
of immersion i varies between six and nine degrees.'

Fig. 7.

Qualities of a Telegraph Zine.—The efficiency of the telegraph
depends on three qualities of the main line—(1) its conducting
quality, (2) its insulation, and (3) its electrostatic capacity.

1. The conducting quality of a wire or other elongated portion of Conduct^
matter is measured by the quantity of electricity which it allows to ing

flow through it when a stated " electromotive force," or " difl'erence quality,

of electric potentials," is maintained between its two ends. It may
be most naturally, and is in point of fact generally, expressed in

terms of resistance to transmission, regarded as a quality inverse to

that of conducting power, and expressed numerically by the reci-

procal of the measure of the conducting power. An independent
explanation and definition of the electrical resistance of a conductor
may be given as follows :-.-the electrical resistance of a conductffr

is measured by the amount of electromotive force, or difference of

potentials, which must be maintained between its ends to produce
a stated strength of electric current through it.

2. The true measure of the insulation of a body is the resistance Insnlar

to conduction offered by its supports. The reciprocal of this, or the tion.

conducting power of the supports, measures the defectiveness of the

insulation. Since no substance yet known is absolutely a non-

conductor of electricity, perfect insulation is impossible. If,

however, the supports on which a telegraph wire rests present, on
each part and on the whole, so great a resistance to electric conduc-

tion as to allow only a small portion of the electricity sent in, in the

actual working, at one-end to escape by lateral conduction, instead

of passing through the line and producing effect at the other end;

the insulation is as good as need be for the mode of working adopted.

With the good insulation attained in a submarine line, round every

part of which the gutta percha is free from flaws, no telegraphic

operation completed witnin a second of time can be sensibly

influenced by lateral conduction. A charge communicated to S

wire thus insulated under water, at the temperature of the sea-

bottom, is so well held that, after thirty minutes, not so much as

half of it is found to have escaped. From this, according to the

familiar " compound interest " problem, it appears that the lo^
must be at the rate of less than five per cent, per two minutes.

3. In 1849 Werner Siemens proved that "when a current is sent Electro^

through a submerged cable a quantity of electricity is retained in static

charge along the whole surface, being distributed in proportion capacity,

to the tension of each point,"—that is to say, to the difference of

potentials between the conductor at any point and the earth beside

it. In 1 854 Faraday showed the effect of this
'

' electrostatic charge
"

on signals sent through great lengths of submerged wire, bringing

to light many remarkable phenomena and pointing out the

"inductive" embarrassment to be expected in working long sub-

marine telegraphs. In letters ' to Professor Stokes in November
and December of the same year, Prof. W. Thomson gave the mathe-

matical theory of these phenomena, with formulae and diagrams of

curves, containing the elements of synthetical investigation for

every possible case of practical operations. Some of the results of

this theory are given at the end of the present article. The con-

ductor of a submarine cable has a very large electrostatic capacity

in comparison with that of a land telegraph wire in consequence of

the induction, as of a Leyden phial, which takes place across its

gutta percha coat, between it and its moist outer surface, which

may be regorded as perfectly connected with the earth,—that is to

say, at the same potential as the earth. The mathematical expres-

sions for the absolute electrostatic capacity C, per unit of length,

in the two cases are as follows.

Let D= diameter of the inner conductor, supoosed to be that of

«

circular cross section, or of a circle inappreciably less than one cir:

cumscrjbed about the strand which constitutes a modem submarina

» For details of cable manaficture and Inylng eonsalt Douglas's Tejeiraph^

Cmstnution, London, 1877, and Captain V. Hoskiar's Laying and Stfoiring of

Blectrtc Telegraph Cables, London, 1878. .

- ? Published in Proc. Boy. Soc. tor 1865.
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conductor; D'=outer (Jiameter of the insnlatiiig coat ; I = specific

inductive capacity of the gutta percha or other substance consti-

tuting the insulating cott. Then

^^
2 log, D/D"

In the case of a single wire of circular section, diameter D, un-

disturbed by the presence of others, and supported at a constant

height h above the earth by poles so far apart as not to influence

its capacity sensibly

—

j

'^~21og. 4A/D*

Example 1. In a submarine cable in which D'= 1 centimetre ;

D= Oi centimetre ; and 1=3-2—

„ I 3-2 X -4343_ .

21og.D'/D~ 2 X -3979
~

. Example 2. In a land line in which D = 0'6 centimetre and
A =600 centimetres

—

j -iZiS 1

2 log, 4A/D ~ 7 -204 ~ 16^'

The capacity, therefore, is in this case less than one-twenty-ninth of
that of the submarine cable of example 1 for the same length.

Telegraph Testing.

Standards qfMeasurement.—A briefconsideration of the standards
according to which the electrical qualities referred to in the last
section are measured, and the measurements to be described in this
section are made, wUl render, the statements of those qualities and
quantities more definite. A complete and universally comparable
[system of standards for physical measurements can be obtamed by
adopting arbitr.iiily as fundamental units those of length, mass, and
time, and expressing iu terms of these in a properly defined manner
,the units of all the other ouantities. The units now adopted all
over the world for electrical measurements take the centimetre as
the unit of length, the gramme as the unit of mass, and the mean
eolar second as the unit of time. There are two systems in use,
:the electrostatic and the electromagnetic. In the former the
^utual forces exerted by two bodies, each charged with static
_«Iectricity, are taken as the starting-point, and in the latter the
mutual forces exerted between a current of electricity and a magnet.
The units according to these two systems are definitely related ; but
as we deal in the present article with the electromagnetic system

<>we give the following brief account of it only.
The dyne or unit force is that force which, acting on a gramme

' of matter, free to move, imparts to it a velocity of 1 centimetre per
second. Unit quantity of magnetism or unit magnetic pole is that
quantity of magnetism which, when placed at a distance of 1 centi-
metre from an equal and similar quantity of magnetism or a
(magnetic pole, repels it with unit force. Unit magnetic field is a
teld which, when a unit quantity of magnetism or a unit magnetic
|poIe is placed in it, is acted on by unit force. Unit current is a
current which, when made to flow round a circle of unit radius,
produces a magnetic field of 27r units' intensity at the centre of the
circle, or acts on a unit quantity of magnetism placed at the centre
of the circle with 2j- units t)f force. Unit quantity of electricity is
the quantity conveyed by the unit current in one second. Unit
difference ofpotential is the diflerence of potential between the ends
of a conductor of unit length when it is placed with its length at
right angles to the direction of force in a unit magnetic field and
kept moving with a velocity of 1 centimetre per second in the
direction at right angles to its own length and to the direction of
the magnetic force. Unit eleUromotiviforas is produced in a closed
circuit if any unit of its length is held in the manner, and moved
to the direction aud with the velocity, described in the last section.
Unit resistance is the resistance which, when acted on by unit
electromotive force, transmits nnit currefit Unit capacity is the
capcity of a body which requires unit quantity of electricity to
raise its potential by unity. The units above specified are generally
referred to as the absolute C.G.S. electromagnetic units of the difier-
ent_ quantities. In practice their magnitudes were found incon-
venient and certain multiples and submultiples of them have
been adopted as the practical units of measurement : thus the

fn^z-f?."!'
*° '^°' C.G.S. units of resistance; the volt is equal

Ia-iVi?; o "°"^ "^ electromotive force ; the ampere is equal to
10 C.G.S. units of current; the coulomb is equal to lO-i C.G.S.
units of quantity

; the farad is the capacity which is charged to a
Tolt by a coulomb, and is equal to 10-» C.G.S. units of capacity

;

ri.^ .T^Jf^y^f^ ^^ ^'^^ millionth part of the farad, and is equal to
10-" C.G.S. units of capacity.
i?'We are here chiefly concerned with the units of electromotive
force, resistance, and capacity. No universally recognized standard
of electromotive force has yet been established, but the want has
been to a great extent supplied by the potential galvanometers,
electrostatic voltmeters, standard cells, and other instruments
deviMKi by Sir W. Thomson and others. The work of Lord Rayleigh,
Dr. Fleming, and other experimenters on the Clark and Daniell
standard cells has shown conclusively that an electromotive force

Fig. 8.

can be reproduced with certainty within one-testh per cent, of
accuracy by means of either of these cells. Specimens of the
standard unit of resistance, or ohm, made of an alloy of platinum
and silver, or of platinum and iridium, have been constructed, and
can be relied on, if properly taken care of, to remain very nearly
accurate from year to year. Similar specimens of the standard unit
of capacity or microfarad which remain very nearly constant ha\e
been successfully produced. For a fuller treatment of this subject
aud of the methods of determining the diiferent units, see Elec-
tricity, vol viii. p. 40 sq.^

Telegraph line testing consists mostly of comparisons of the re-
sistance of the conductor and the insulator with sets of standard
resistances, aud of comparisons of the inductive capacity of the
line or cable with standard comlensers of known capacity. When,
as is sometimes the case, the strength of the current flowing through
the line or through a particular instrument is to be determined, it
is measured by an elcctroJynamoraeter, or by a current galva-
nometer, properly constructed for indicating currents in absolute
measure. In the absence of such an instrument it may be obtained
accurately by the use of a standard galvanometer in a known or
determined magnetic field, or, taking advantage of Faraday's dis-
covery of the electro-chemical equivalents, by measuring the amount
of silver or of copper deposited by the current when it is made to
pass through an electrolytic cell ; or the electromotive force per
unit resistance of the circuit may be determined by the use of
standard resistances and a standard cell. Space does not allow us
to do more than simply refer to these methods, the first two at least
of which involve accurate and somewhat difficult experimental work.'
Measurement of IVire Besistance.--{\) By TVhcatstone's bridge.' Jteasan

Let I (fig. 8) be the line with its distant end connected with the ment of
earth, a and b known resistances, '

a; a resistance which can be varied,
G a galvanometer, K a single lever
key, Kj a reversing key, and B a
battery. Put the zinc pole of the
battery to the line and adjust
the resistance x until the gal-

vanometer G shows no deflexion
when K, is depressed. We then
have, assuming no electromotive
force in the line, l=:axjb. Next put the copper pole to the Une and
repeat the test, and suppose in this case l=a.vjb ; if these two valuesoW nearly agree the true value may be taken as 2ax,xJb(x, + x,) The
effect of an electromotive force in the line itself is nearly eUminated
by reversing the battery.

- '

(2) Let the battery B (fig. 9) be connected through the keys K,and K and the galvanometer G with the line I, which has its distant
end to the earth as before ; shunt the galvanometer by a shunt «nntU a convenient deflexion is obtained, and then take as quickly
as possible a series of readings with zinc and copper alternately tothe Ime. Next substitute for ? a set of resistance coils and varythe resistance until the same series of readings is obtained. ' The
resistance introduced for the reproduction of each reading indicates
the apparent resistance of the line when that reading las takenThe readings will genera ly difi-er because of the existence of a vari'

lr^,'^llf'°'^°.^'l^ ^T^ "" *''" ^°^- If- ^°'''^'^' Ch« difference isnot very great, the harmonic mean of the arithmecic mean of the

1 For tin development of this important part of electrical science see Wph,r

t^len^tlalsvKssunaen auj niechanischen Maass, Leipsic, IS56 •Thomson " OnT^Electric Conduct vity of Commercial CoDiU.r " Svt,i>,°.;,- i j 1 ,
.*'°?

Attempts" on the saie subject anT" Srement of the Sir^.t^^'^^''^*'between the Poles of a Daniell's Batter^MdMS.s^ement ^ta.vt^r/t'r'Force required to produce a Spark S'^r^^^To^^^^^'fii^^^^^^".repnnt of BercrUot Brit. Assoc. Committee on Electr'stod., &o Edited by
ft lLHV,'?f^'"fV"irr™-'

««'^«^ Unit, of Measurement, a lecture delvered
fl^h n ,™ °'^iy^^

Engineers, 1883 ; KeporU of the Interiational ConfeSfor the Determinat.on of the Electrical Units, held at Paris in ISS" and 1884°

.,, , ^ ^'^^' *'>^'''<-^ Measurement, in Electncity and Mameti^jL m '>7

Ji; also T. Gray, Phil. Mag., November 1886. The foUowiuK nuotltion'fmm
l^^ V- ^.^""l""? '"..""' *" '^- ""''« ^""J- Brit, shows how\ompl™ti™ly
ItTj' '.' «?,Vt"'™''"'=*'°»f'f ^nTtWug like absolute measurement taSrlphtesting:-"pe ordinary test for insulation consists iu applv-inK a ealfanictottery, with one pole to earth and the other through a gaEmettr coif tothe Ime of telegrapt, of which the remote end is kept insulated °f the insula"tion of the whole line were perfect, the galvanometer needk would stfnd at

^f^,:-,l\'
"hen looked for with a battery of suitable power audi ™ivanomet^of suitable sensibility, indications of a current are always found unless a ^s^very short length of very perfectly insulated line that is tested. The absolut^measure of the strength ofthis current divided by the absolute mea^n?e of th«electromotive force of the battery gives an absolute measure forThtlSati™

^^t^.nf'f; ,^° teleerapMc testing ought in future to be aceepted S^y de-partment of telegraphic business which has not this deflnite character alfhonA
It IS only within the last year that convenient instruments forworSli absoluUmeasure have been introduced at aU, and the whole system of abfoIatemSr^ment la stiU almost unknown to practical electricians " It wnrnnV/^ „S;«-
systematically for the hrst time in 1859, in cx^rtaenis by Pi^f "p JeiS

°

a For this theory, see Electeiciiy, vol. viiiT p. 44.
Jenjua. ^
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resistances, when zinc and copper were respectively to the line, will

give nearly the true resistance. Since the deflexions are reproduced

by substituting resistances

for the line, the galvano-

meter zero may be off the

scale to one side, and
hence the total deflexion,

and therefore the sensi-

bility, may be made very

considerable. In this case

the reversing key K is re-

quired for keeping the d«- 1 g I

flexion in the same direc- I '

rig. 9.

B

tion. With a perfectly insulated battery this can be accomplished

by putting the galvanometer between the battery and the key K

;

but the arrangement shown is safer. The most suitable galvano-

meter for these tests is a dead-beat mirror galvanometer with a long

enough suspension to prevent error from the viscosity of the fibre.

Such an instrument is much to be preferred to the astatic form,

especially when variable earth-currents are present.

(3) A highly sensitive modification of method (2) is obtained by

the use of a differential galvanometer, one coll of which is joined in

circuit with the standard resistances and the other coU with the

line. The resistances are then adjusted to balance, or to give no

permanent deflexion when the battery circuit is closed. Several

balances with positive and negative currents must be taken and

ie results combined as indicated above.

(4) When an electrometer is employed for testing insulation, as

described below, it may be used for the wire resistance also either

by substituting it for the galvanometer in Wheatstone's bridge

method (fig. 8, G) or by that sho^vn in fig. 10. One pole of the

battery B is joined to the

line through the reversing

key K and the resistance R,

the other pole being to the

eai-th. The electrometer £1
is then applied to the two
ends of R and to the end of ^^
I and the earth alternately [Tl .

"'

and the relative deflexion ^"B- 1".

ioted. The deflexions should be as nearly as possible equal ; that

is, R should be as nearly as possible equal to I. The form of re-

versing key shown at Kj is convenient for this test, as it allows

the comparisons to be made quickly ; and, as the readings can be

always taken to th'? same side of zero, the whole length of the scale

is available for each deflexion. The key consists of two ordinary

front and back stop single lever keys fixed together by an insulat-

ing piece i at such a distance apart that the contact stops a, b and
e, d are at the corners of a square. Suppose one pole of the battery

Sut to the line and the resistance R adjusted untU no change of

eflexion is obtained by depressing Kj ; then R is equal to I if there

is no earth disturbance. Then put the other pole of the battery

to the Une ; turn the levers of K through 90° round the pivot p ;

and repeat the adjustment of R for a second determination of I.

Repeat these measurements several times and combine the results

in the manner described in method (2). If R is not made equal to

I, the resistances are in the ratio of the corresponding deflexions.

ifeasurement of Insulator Resistance.—(1) In the direct deflexion

JBiethod the connexions are the same as those shown in fig. 9, except

that the distant end of the Une is insulated. Very great care mast
be taken that the galvanometer and all the connexions between it

and the end of the line are so well insulated that no sensible part

of the observed deflexion is due to leakage through them. In

making the test, first earth the line for five minutes ; then, with
the galvanometer short-circuited, apply the zinc pole of the battery

to the line ; at the end of from thirty seconds to a minute, depend-

ing on the length and capacity of the lifie, remove the short-circuit

plug I and record the deflexion at the end of every ten or fifteen

eecouds during the whole time (usually from ten to twenty minutes)
the tjst is continued. Again earth the line for an interval equal

to that during which the battery was applied ; then apply the

copper pole of the battery and repeat the readings as before. Using
the deflexions as ordinates and the corresponding times as abscissae,

construct a smooth curve for both the zinc and the copper test

The galvanometer constant divided by the mean ordinate of these

curves at any time gives the insulation at that time. To deter-

mine the galvanometer constant, substitute a high resistance R, say

one megohm, for the line, and shunt the galvanometer with a shunt
«. If the deflexion under these circumstances is d and G is the

galvanometer resistance, the constant is

C= Rd«±i.
s

(2) The electrometer method is only applicable to lines of con-

siderable inductive capacity, but is particularly well suited for

fable testing. The battery B (fig. il) is connected through a re-

rersing key K, to the ends of the resistance slide ab, one end of

which is put to earth. The slide generally consists either of 10 or

100 equal resistances, amounting m the aggregate to frem 10,000

to 100,000 ohms. The cable

can be connected by means
of the reversing key K to

either pair of quadrants of

the electrometer El, the

slider s Ijeing at the same
time put to the other pair.

To determine the constant _ _ _

of the electrometer, con- -n^j-cfOE
nect the earth wire w with b "0
the cable terminal and the

slider with contact 1, and
observe the deflexion ; this

should be the same for both
directions of the current

•0 ^Fig. 11.

through the slide ; its value multiplied by 10, when the slide ia

made up of ten coils, gives the value in scale divisions of the

full diflerence of potential betweep the ends of the lide. This

number added to the zero reading of the electrometer is called the

inferred zero. To find the insulation of the cable, remove the wire

w, put in the short circuit plug p, move the slider to coutact 10,

and, the distant end of the cable being insulated, apply by mean.'?

of K, the zinc pole of the battery to the cable and the copper pole

to the earth. Allow sufiicient time for the cable to charge—say
one minute for a cable of 2000 knots—then remove the short-cir-

cuit plug and take readings every fifteen or thirty seconds. The
difi*erence of these readings from zero gives the fall of potential of

the cable due to discharge through the insulating coat. Next
earth the cable at both ends for a time equal to the Juration of the

last test, and after reversing K put the copper pole of the battery

to the cable and the zinc pole to the earth and take another series

of readings. Subtract these readings from the inferred zero, and,

using the differences as ordinates and the corresponding times as

abscissa, draw two curves. To find the insulation of the cable at

any interval t after the battery was applied, draw a tangent to the

curve at the point corresponding to that time and produce it to cut

the axis of the ordinates. Let Dj be the ordinate to the point of

intersection, and D tlie ordinate at the time i ; then, if C be the

capacity of the cable in microfarads and I its insulation in megohms,

I=-i^-
C(Di-D)

If the difference between the reading and the inferred zero at tli«

times t and <, be D and Dj, the insulation is given by the equation

•4343(<i-0
ClogD/Di'

when <j - < is reckoned in seconds. This latter is the formula com-

monly used ; it gives the insulation at some time in the interval

between the two observations ; the exact time depends on the rate

of " absorption " of the cable.

The advantages of the electrometer method of testing cables are

the comparative steadiness of the needle during earth-current dis-

turbances, its high sensibility for the detection of small intermittent

faults, and the fact that simultaneous tests can be taken from both

ends of the cable. In order to test from both ends simultaneously

one or other of the following methods may be adopted. Call the

ends of the cable A and B, and suppose the operator at A is to be-

gin the test. The operator at B joins the copper pole to the earth

and the zinc pole to the line, and leaves the slider of his slide re-

sistance at the earth end of the slide. Then, at a time previously^

arranged, he watches until he sees the electrometer begin to indi-

cate a charge in the cable, and moves the slider along the slide so

as to keep the electrometer near zero. As soon as the electrometer

ceases to indicate increase of charge he ceases to move the slider

pnd begins to record the deflexions at regular intervals, the first

reading being taken as zero. The other method is to leave the

slider permanently to earth and keep the electrometer so insensitive

that the deflexion is always within the limits of the scale. Ob-

serve the time at which the electrometer begins to be deflected, and

from that time onward take readings every thirty seconds during

the time of the test. The mean of the readings taken at both ends,

reduced to the same sensibility, should be used for calculating the

insulation. This method not only eliminates the effects of earth-

current disturbance but also throws light on the nature and dis-

tribution of such disturbances.

When an electrometer is not available and the line is too much

disturbed for good tests to be obtained by the galvanometer method,

the following procedure may be adopted. Join the battery and the

galvanometer in series with the cable as for the direct deflexion

test. Short-eircuit the galvanometer and charge the cable for one

minute. Insulate- the cable for fifteen seconds ;
then break the

short circuit of the galvanometer ; again apply the battery, and

take the deflexion produced by the charge. Keep the batterv on

the cable for fifi«n seconds, and during that time take if possible

the direct deflexion reading two or three times. Again insulate foi
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fifteen seconds and wpoat the above rca(ling3 ; and continue the

same cycle of oporationa for the whole time of the teat. After

eaz'tliing the cable for the proper interval repeat the above teat

vhh the other pole of the uattery to the cable, To reduce the

charge readings to absolute measure, find the deflexion of the gal-

vanometer noodle due to the charge of a condenser of « microfarads

capacity by the testing battery ; let rf bo thia deflexion. Then the

dcdoxion that would be obtained by charging the whole cable would
be Ci/n, and, if D bo any one of the deflexions during the test,

Dii/Cd is the fraction of the whole charge which has been lost in

the fifteen seconds immediately preceding this charge ; thus

•4343x15
I= -

Clog;
Cd'

The method just described takes advantage in a somewhat imper-

fect manner of both the dii-oct deflexion and the oloctrometer

test ; but the galvanometer slioald have such a long period that

the whole of the charge can take place before the needle ia sensibly

moved from its zero position, and that the vibration of the needle

most not be damped to any great extent,—a condition which rendera

the instrument unsuitable for direct deflexion testing.

The points with regard to the cable which should be particularly

attended to when testing for insulation are—the continuity of the

insulation all through the test, that is, there should be no sign of

a breakdown for ever so short a time ; the rate of polarisation with
positive and negative current is always the same in a perfect cable,

but ia seldom so when a fault exists ; the absolute insulation with
both currents shooid also be the same if the cable is perfect, but ia

never so ibr any Icngtl'. of time when a fault exists. If the insula-

tious show any sign of being defective great care must be taken

uqt to apply a powerful battery to the cable, unless the object ia

to increase or "break down" the fault. The resistance of a fault

is generally diminished by applying the zinc pole of the battery to

the cable and increased by applying the copper pole ; but if the

fault ia small it sometimes happens that both currents increase

the resistance. Even a very powerful battery may in such a case

fail to increase the fault

CapacUy Teats,—The arrangement of the connexions for Thom-
Bon's capacity test are shown in fie. 12. A weU-insulated battery

( B is connected through a reversing^ey Ki.to the elide resbtance ab,

and by means of a key
K a can be put to a
standard condonBer C
and b to the cable,

or the condenser and
the cable can be con-

nected together and
then both put to

earth through the

galvanometer G by
closing the key K,
Any point in the re-

sistance ab can be put
to earth by means of

the slider 8. Suppose
the middle point put to the earth, then C and L will be charged to

equal potentials but of opposite si^. If the connexions to the

dide are broken and C is joined to L, the resultin" diarge will be
«ero when the capacity C is equal to the capacity L, dnd when Kj

Similarly, if oj is to so
-'?!

I« closed no current will flow through G.

•» L is to C the resulting charge is zero. Hence wHen, after join-

ing C to I^ no deflexion is shown on Q when E^ is closed

—

L=C
sb

A modification of this test has bcon suggested by Mr John Gott.^
The condenser C is joined in series with the cable and one end of

the slide Is put to earth. The galvanometer Q is joined from
the end of the cable to the slider « and the position ot the latter,

which gives no deflexion, ia found by successive trials, the cable

being discharged and recharged between the tiials. A small con-

densei in the galvanometer circuit is an advantage, as it allows

several adjustments to be mode without discharging the cable.

The most suitable instrument, however, ia an electrometer, aa it

allows the adjustment to bo made -at once.

The capacities of condensers may be compared by charging or

3ischarging them through a galvanometer and comparing the
deflexions, or, as in De Sauty's method, by substituting them for

two sides of a Wheatstone'a bridge and finding the ratio of the
resistances in the other two sides ; then, with the galvanometer
circuit closed, the battery circuit can bo closed without producing
any deflexion. The galvanometer circuit must join the condensera

at the same points as the bridge resistances. These methods are

quite unauited for telegraph-line testing because of the resistance

ajid the inductive retardation of the line.

Tests of a Submerged Cable.—During the submergence of a cable
'

is necessary to provide the means of knowing at every Instant

whether it continues ia perfect electrical condition, so that should

any fault develop it can be at once detected and further paying out

stopped until it ia removed. It is also of great importance that

the ship and shore should be in telegraphic communication with

each other. The arrangements made for these purposes by difi^ercnt

electricians vary considerably ; but the general principle will be

gathered from fig. 13, which includes all that ia absolutely neocsaary

for the purpose. The
principal testing sta-

tion is always on board

the ship, and from it all

the testing operations

both on boai'd and on
shore are regulated.

Referring first to the

arrangements on board,

B is the testing battery, "^X
K the testing key, and -S S l lL

' TriTC~i
G the testing galvano- -=(*,-, =" "rv*"^
meter ; Bj ia the sig- -^ B i B.

nailing or " speaking " a « K. Fig. 13. «,

battery, K, the key, and G, the galvanometer ; R is a resistance bos
and E the earth-plate—the ship' a side in this case. The battery B
is connected through the key li, the resistance R, and the galvano-

meter G to the cable, aa for direct deflexion testing. The shore end
of the cable is at the same time connected to one set of plates of a

higlily insulated condenser C, and (although this may be omitted)

to one pair of quadrants of an electrometer El. The other pair of

plates of the condenser are put to earth through the signalling

Key K]. It is convenient also to have a second condenser C, on
shore, the capacity of which can be readily varied, so arranged that

its capacity can be added to that of C, by depressing the key K, and
amiiu discharged through a, galvariometer G by releasing the key.

The operations are then conducted as follows. The insulation ii

measured on board ship, alternately with positive and negative

currents of from ten to fifteen minutes' duration, by observing the

deflexion on the galvanometer G ; and the reading at the end of

each minute, or oftener, is recorded in a diary. The continuity of

the conductor is tested at short intervals—say every five minutes.

—

by the observer on shore depressing the key K and thus adding tha
capacity of C to the cable. This gives a sudden deflexion on th«
galvanometer G on board, and at the same time shows tliat thfl

conductor is continuous and that the observer on shore is attending

to his duties. When the shore key K is released, the discharos

through G is indicated by a throw deflexion, the amount of which
is recorded in the diary and shows the potential to which the shore

end of the oable is kept charged. Wnen the electrometer SI is

used, a continuous test of the poteutiai at the shore end is obtained,

and the development of a fault in the cable ia at once indicated.

It ia convenient for this purpose to dispense with the charge in the

electrometer jar and needle and connect the needle to the pair of

quadrants wmch are joined to the cable. The deflexion ia then
proportional to the square of the potential and ia always to one side

of zero, so that the whole range of the scale is available for the de-

flexion. The teats for wiro-rcsistance and capacity are practically

tlie same aa those already described. They are in ordinary circom-
stancea of much less importance than the insulation teats. Th»
wire resistance test is of great value, however, for giving a close

estimate of the temperature of the submerged calJe, and hence for

giving the means of comparing the tests of the submerged cable

with those of the cable previous to submersion. In laying short
lengths of cable the shore station may be dispensed with and capacity
tests relied on for continuity. Communication between slup and
shore is caiTied on by meana of the keys Kj, Kj, tho galvanometer
G], and the batteries B^ B,, The signalling key on board the shif
adds or subtracts the electromotive force of the battery Bj from the
testing battery, and henoe varies the potential of the cable. Thia ia

shown on shore by the pailial charge or discharge of Cj passing
through the galvanometer Gj and is interpreted in accordaiioe with
the single needle alphabet in the ordinary way. In a simOai
manner the signalling key on shore var.'es the charge of Cj, and
so causes slight variation^ of the testing-ciuient on board the ship,

which are read on the galvanometer Gj and interpreted in the same
way. The testing ia usually suspended during the signalling ; but
if the message is long an insulation reading is taken every few
minutes according to pre-arrangement.
The galvanometers used at sea require to be constructed so that

tho rolling of the ship does not deflect the needle, either on account
of its inertia and tlie action of gravity, or of the relative changes in

the position of the ship's magnetism. The best form of marina
galvanometer consists oi two short bobbins of fine sillc-covered wire

Slaced -end to end, about an eighth of an inch apart, and having
ieir axes in the same line, with a very light mirror, carrying ce-

mented to its back one or more small magnets suspended between
the two bobbins in such a way that the centre of the mirror ie in
their common axis. The minor and magnet system weighs front
one-half to one grain. . It is suspended as shown in fig. 14 by •
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^rf%
single silk fibre/, whicli passes thrcagb tne centre of inertia of tlio

mirror and needle system m and ia fixed at one end directly to tbe

frame F and at the other end to a light

spring s. The frame P is made thin

«nough to slide into the opening between

the two bobbins, so that the mirror can

be easily taken out for adjustment when
necessary. So long as the suspending fibre

passes through the centre of inertia of m
it is clear that no motion of translation

of F can produce rotation of the mirror.

When the instrument requires to be highly

sensitive, as for testing purposes, it is

shielded from the action of the ship's and
the earth's magnetism by enclosing it in

a massive iron case. For signalling pur-

poses the controlling magnet is arraugeil

to produce at the ueedle a field so strong pio. 14.—Marino galvano-

that the effect of variations of external mag- meter.

netism is inappreciable.

Testing for Faults.—Numerous methods have been proposed for

the localization of faults in telegraph lines, some of a complex char-,

acter and adapted to the cases of faults of a kind which fortunately

seldom, if ever, occur. We give here a brief outline of the tests

for the cases of most common occurrence.

flslft- For the determination of the position of a complete rupture with

plete the conductor insulated both the insulation and the capacity tests

niptme are theoretically applicable. The insulation of a line of uniform
with con- type and material is inversely as its length ; hence if a piece is

ductor broken off the insulation is increased. If I be the total insulation

lusu- before rupture, Ij the insulation of one section after rupture, and I

liteJ the total length of the Une, the lenrth of the section is I//Ij. Un-
fortunately it ia difficult to obtain the necessary accuracy in insula-

tion testing on account of the great influence of earth -currents

on the result ; but apart from this there is always some uncertainty,

especially in cables, as to the insulation at the break. For cables

a fairly reliable test can be obtained from the capacity even when
the insulation at the fault is somewhat imperfect, if it be sufiicient

to hold the greater part of the charge for a few seconds, since the
amount of loss in any short interval can be estimated by a separate

test. The capacity of a uniform cable is inversely as its length
;

hence, if C be the total capacity of the perfect cable and Cj the

capacity of one section, the length of that section ia IC^/C When

—

as is almost always the case—the cable is not quite uniform in

electrical quality and in temperature, a table or a curve showing
the wire resistance, the insulation, and the capacity ap to any point

from either end should be kept for reference.

Com- It is not at all uncommon in cables for one side of a fractiiro to
plete be partially insulated throngh the conductor not breaking exactly
fracture dt the same point as the insulator. In this case, however, the
with end other end will be iu most cases almost perfectly earthed and the
partially position of the fault can be very nearly determined by the wire-
earthed, resistance test When both ends are partially insulated it is very

difficult to obtain a-near approach to the position of the fault because

of the uncertainty as to which side of the break ofiers the greatest

resistance. A first approximation is obtained by finding the wire

resistance from both ends and subtracting the total wire resistance

of the cable from the sum of these. This gives the sum of the

resistances at the fracture, and half of this, if it is not too great,

subtracted from the resistance of either section gives an approxima-
tion to the resistance of that section up to the break. If, however,

the resistance at the fracture is comparable to the total wire re-

sistance of the cable, this method is useless. An approach to the

solution of the difficulty can be obtained from capacity teats, the

cable being discharged through different resistances at the testing

end. But the procedure is very uncertain and diifioalt, and a full

discussion of it would take more space than can be afforded here.

The resistance at a fault can sometimes bo greatly diminished by
repeated application alternately of the positive and negative poles

of a powerful battery to the cable, but tins should never be resorted

to if^ it can possibly be avoided. The direct deflexion method of

taking wire resistance is most suitable for these tests. The resist-

ance seems to diminish gradually after the battery is applied until

it reaches a minimum value, after which it again increases. This
maximum deflexion should be taken as indicating most nearly the

true wiie resistance up to the fracture.

When ithe fault is a partial earth without fracture, and both
ends of the cable are available—as in factory tcsti-ng, or when a

second well - insulated cable can be used— the most satisfactory

method is the loop test. In this the two sections of the cable

form two sides of the Wheatstone'e bridge ; one pole of the battery

is put to the junction of the other two sides and the other pole

to earth,—that is, practically to the fault The ratio of the resist-

ances in the bridge when balance ia obtained gives the ratio of the
resistances of the two sections of the cable, or the ratio of the

resistance of one section to the resistance of tho other section plus

tliejosistanceof the second cable. The total resistance of the

cable being known. It is easy to determine the position of the fault.'

AVhcn the fault has a high resistance it is necessary to make a cor-

rection for ihe want of perfect insulation in the sound part of the

cable. When both ends of the cable are not' available, measore
the potential at the testing end and the resistance between that end
and the earth, and simultaneously measure, by means of a slide re-

sistance and zero galvanometer or by means of a quadrant electro-

meter, the potential at the distant end. Then, if v be the potential

at the testing end, v the potential at the distant end, and R the re-

sistance measured, tho true resistance of the fault is R(l - vfV).

Another simple, although less perfect method, may be mentioned.
ileasure the resistance between both ends and the earth and subtract

frc-n the sum the true wire resistance of the cable ; the difference

is twice the resistance of the fault. The imperfection of this method,
and indeed of any which involves two observations not made simul
taneously, lies in the variable character of the resistance of a fault.

m. Modern Telegraphs.
The code of signals introduced by Morse is stOl employed in the

United States and Canada, and the international code in vogue in

Europe differs only slightly from it. Currents in one direction only
are used, and different combinations of from one to four long and
short contacts form tho letters, while the numerals are representeij

by groups of five signals, and punctuation and other special signs

by groups of six and sometimes more. The instruments used for

land telegraphs on this system are of two types,—" sounders," which
indicate by sound, 4nd "recorders," which record the signals.

(1) Recorders vary in details of construction, but all have th«
same object, namely, to record the intervals duringwhich the current

is applied to the line. In the earlier forms of instrument the record
was made by embossing lines on a ribbon of paper by means o£ a
sharp stUe fi.Ted to one end of a lever, which carried at the other

end the armature of an electromagnet This method of recording

is still largely employed in America, and certainly has the advan-

tage of simplicity. The form of instrument almost universally

used in Evirope makes the record in ink, and hence is tometimas
called tho "mk-writer." This method has the advantage yf dis^

tinctness, and so is less trying to the eyes of the operators. Tho
action of the instrument will be understood from the annexed
sketch (fig.

15). Sup-
pose s to

be a strip

of paper
which is

being'pull-

ed towards
the left by
means of two rollers r^ aud r^

moved by a train of mechanism.
Underneath the roUer r^ a small

wheel i is kept turning by the

same mechanism, and has its

lower edge in contact with tho

surface of ink in the ink-well w.

"When a current is sent throngh
the magnet m, the armature a is ^"'' ^''

attracted and the lever I lifts the

ink-wheel i into contact with the paper, against the sorface. of

which it rolls imtil the current is brosen, thus making a mark the

length of which depends on the speed of the mechanism and the

time the current flows. As the speed of the mechanism is nearly

constant, the relative lengths of the marks depend only on the

duration of the current. In this way the letters of the alphabet

or any other understood signs, are indicated by groups of long and

short marks, commonly called "dashes" and "dots."

(2) Operators who use the record-

learn to road the message by the click

against its stop, and as this is a less

reading, and leaves the hands and
eyes free to write, the sound is usu-

ally preferred. Thus, when it is not

necessary to keep a copy, a much
simpler instrument may be employed
and the message read by sound. The
earliest successful form was Bright's

bell sounder, which consisted of two

bells of distinct tone or pitch,

one of which was soundedwhen
the current was sent in one
direction and the other when
it was revei'scd.- This instru-

ment was capable of giving

very considerable speed, out it

was more complicated than
that now in use, which consists

only of an electromagnet, with its armature lever arranged to stop

Morse ink-writer, one-fourth
full size.

ing instrument soon

of the armature
fatiguing method of

"^10. 10.—Morse sounder, une-foiirtli

ftallsiz^
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vo«r« tine

against an anvil or screw V(&g. 16) in such a way aa to give a dis-

<iatt and somewhat loud sound. Dots and dashes are distinguished

by the interval between the sounds of the instrument in precisely

the same way as they are distinguished when reading from the

recorder by sound. The form of sounder commonly used in England

is shown in fig. 16 ; it is one of the simplest possible instruments,

is easily adjusted to the current by tightening or slackening the

spring s, and is very little liable to get out of order.

I
Another and in some respects a simpler method o? recording is

to use a chemically prepared ribbon of paper. Suppose, for in-

stance, the paper ribbon to be soaked in a solution of iodide of

potassium and a light contact spring made to press continu-

ously on its surface as it is puUed forward by the mechanism.
Then, if a current is sent from the spring to the roller through the
paper, a brown mark will be made by the spring due to the liberation

of iodine. This was the principle of the chemical telegraph proposed
by Edward Davy in 183S and of that proposed by Bain in 1846.
It gives a ready means of recirdiijg on the Morse plan at a high
rate of speed, and Bain's telegraph was successfully worked for some
years in America. Several ingenious applications of his method
have been proposed, as, for example, the copying telegraph of Bake-
well and of Cros, by means of which a telegram may be transmitted
in the sender's own handwriting ; the pantelegraph of CaseUi ; the
autographic telegraphs of Meyer, Lenoir, Samrer, and others ; and
the autographic typo-telegraph of Bonelli. Tiie principle of action
of these instruments is this. Suppose two metallic cylinders, one
at the sending and the other at the receiving station, to be kept
revolving synchronously, and suppose the axis of each to be
threaded with a fine screw so that as it revolves rapidly it has a
slow side motion. Wrap round the cylinder at the sending station
a ribbon of tinfoil, or paper covered with a conducting coating, on
which the message is written in varnish or some other insulating
substance. Suppose also a ribbon of paper which has been soaked
in iodide of potassium to be wrapped round the cylinder at the
receiving station. Cause a stile, as in the Bain telegraph, to press
on each cylinder and set it in motion. It is evident that so long
as the stile at the sending end presses on the clean foil the stile

at the receiving end will continue to make a brown mark, but that
when it passes over the varnish the mark will be interrupted. In
this way, as the two cylinders revolve and move sideways, the series

of interruptions made at the receiving end form an exact copy of
the varnish marks at the sending end. These instruments are at
present but little used.

f _
It has been found possible to make the Morse ink-writer so sensi-

tive that it can record signals sent over land lines of several hundred
miles in length very much faster than they can be b-ansmitted by
hand, and this has led to the adoption of automatic methods of
transmission. One was proposed by Bain as early as 1846, but it

did not come into use. That now employed is, however, practically
a development of his idea. It consists ia punching, by means of
"a puncher," a series of holes in a stiip of paper in such a way that,
when the strip is sent tlirongh another instrument, called the
"transmitter," the holes cause the circuit to be closed at the
proper times and for the proper proportionate intervals for the
piessage to be correctly printed by the receiving instrument or
recorder. The most successful apparatus of this kind ia that
devised by Wheatstone ; others have been introduced by Siemens
and'Halske, Gamier, Humaston, Siemens, and Little.

In Wheatstone's automatic appar.iius three levers are placed side
hj side, each acting on a set of small punches and on mechanism
for feeding the paper forward a step after each, operation of the
levers. The punches are arranged as shown in fig. 17, and the
levers are adjusted so r

that the left-hand one
moves a, J, c and punches
a row of holes across the
paper (group 1 in the
figure), the middle one
moves b only and punches ^'S' ^^'

a centre hole (2 in the figure), while the right-hand one moves a, A,

d, e and punches four holes (3 and 4 in the figure). The whole of
this operation represents a dot ami a dash or the letter "a." The
side rows of holes only are used for transmitting the message, the
centre row being required for feeding forward the paper in the
transmitter. The perforation of the paper when done by hand
is usually performed by means of small mallets, but at the central
telegraph office in London the keys are only used for opening
air-valves, the actual punching being done by pneumatic pressure.
In this way several thicknesses of paper can be perforated at the
same time, which is a great convenience for press work, since
copies of the same message have often to be transmitted to
several newspapers at the same time. The mode of using the
paper ribbon for the transmission of the message is illustrated
In fig. 18. An ebonite beam E is rocked up and down rapidly by
a train of mechanism and moves the cranks A and B by means of
two metal pins p, p. A and B are in metallic contact with each
ether through the springs s, s, and they carry two light vertical

rods M, Ml, the one as much in front of the other as there is spac*
between two successive holes in th? perforated ribbon. To the other
ends of A, B rods H, H, are loosely hinged, their ends passing
loosely through holes in the ends of the bar P, which is fixed to
the divided disk D. By means of two collars K, K, and the wheel
W, the disk D is made to oscillate in unison with the beam Ei
The cranks C and C, are connected with the poles of the sending

Fig. 18.

battery B. The operation is as follcws. The paper ribbon E is
moved forward by its centre row of holes at the proper speed above
the upper ends of the rods M, Mj ; should there be no hole in tha
ribbon it pushes the crank A or B out of contact with the pins^, p'
and prevents a current passing to the line. Should, however, a
row of holes, like group 1 above, be perfoiated, the rod Mj will first
be allowed to pass through the paper and copper will be put to the
line ; at the next half stroke of the beam, M will pass through, and
as the disk D reverses the battery zinc will be put to the line.
Thus for a dot first a positive and then a negative cunent are sent
to the line, the eflect of the positive cuiTent continuing during the.
time required for the paper to travel the space between two holes.
Again, suppose groups 3 and 4 to be puncheil. The first part will
be, as before, copper to the line ; at the next half stroke of the beamM wiU not pass through, as there is no hole in the paper ; but
at the third half stroke it passes through and zinc is put to th»
line.

_
Thus for a dash 'the interval between the positive and tho

negative current is equal to the time the paper takes to travel over
twice the space between two successive holes. Hence for sending
both a dot and a dash reverse cun-ents of short duration are sent
through the line, but the interval between the reversal is three
times as great for the dash as for the dot. In the receiving instru-
ment the electromagnet is so constructed that the armature, if
pulled into any position by either current, remains in that position,'
whether the current continues to flow or not, until a reverse current
is made to act on the magnet. For the dot the armature is de-
flected by the first current, the ink-wheel being brought into con-
tact with the paper and after a short interval pulled back by the
reverse current. In the case of the dash the ink-wheel is brought
into contact with the paper by the first current as before and is
pulled back by the reverse current after three times the interval.
The armature acts on an inking disk on the principle described
above, save only that the disk is supplied with ink from a groove
in a second wheel, on which it rolls : the grooved wheel is kept
turning with one edge in contact with ink in an ink-well. By this
method of transmission the battery is always to the line for the
same interval of time, and alternately with opposite poles, so that
the effect of electrostatic induction is reduced to a minimum.
Through the instrumentality of this method as many as 400 words
per minute have lately been transmitted by Mr Preece betweeu
London and Kewcastle, a distance of 278 miles.
The first considerable improvement on the House type-pnntef,

referred to above, was made by D. E. Hughes of Kentucky in 1855.
In the Hughes instrument (see Cg. 19) two trains of clockwork
mechanism, one at each end of the line, are kept moving synchron-
ously bv powerful spring governors. Each instrument is provided
with a key-board, resembling that of a small piano, the key levers
of which communicate with a circular row, R, of vertical pins, i
horizontal arm A fixed to a vertical shaft in gear with the mechan-
ism sweeps over these pins at the rate of from one to two turns per
second. When a key is depressed, slightly raising one of the pins,
the battery is put to the line for a short time at that part of the
revolution by means of a sledge S carried by the horizontal arm.
The current thus sent to the line may be made either to act directly
on the printing instrument or to close a local circuit by means of a
relay. For simplicity we will suppose direct action. The current
then passes through the coils of a powerful electromagnet M, which
relieves the printing mechanism. The electromagnet consists of
two coils each containing a soft iroi core of the same length as the
coil. These cores rest on the ends of the two arms of a powerful
horse-shoe permanent magnet, and thus become strongly polaiized
by induction. A soft iron armature is placed across the free ends
or the soft iron cores and ia pulled by a strong spring, the tension



TELEGRAPH 121
of whicl\ 13 adjusted so aa to be nearly equal to the magnetic attrac-

tion. The carrent is sent in the proper direction to diminish the
power of the magnet and allow the spring to preponderate. A very
po overfill action is thus obtained by means of a very small current,
the actual work being done by motive-power in the instrument
itself. After the letter is printed the mechanism short-circuits the
magnet and replaces the armature automatically. The printing
action is as follows. The type-wheel W is carried round conticu-

Fio. 19.—Hnghes'i tj-pc-priui. .,_.h fullBbe.

ously by the clockwork, to which it is attacted through a friction

sleeve which allows it to be stopped, and pushed backward or for-

ward without stopping the mechanism. Another shaft carrying

three cams is arranged so^s to be locked into gear with the wheel-

work when the armature leaves the poles of the magnet. The cams
then come into action in rotation ; the first moves the adjustment
lever, shown to the left of W in the figure, which pushes a wedge-
shaped piece into the teeth of the tjye-wheel and adjusts it exactly

to the proper position for printing ; the second cam presses the paper
against the type ; the third moves forward the paper ; a fourth cam
replaces the armature of the magnet and relieves the ram shaft,

leaving the instrument rcad^ to receive another letter. The whole
of this operation occupies only a small fraction of a second. By
means of the adjustment lever or " corrector " I every error in syn-

chronism decidedly less than half the space from letter to letter is

perfectly corrected each time an impression is made. Thus, during
the time the receiving instrument at one station is in use, its type-

wheel is kept in perfect agreement with the sending wheel at the

other station ; and, if the electric action keeps time, a wrong letter

cannot be printed unless the rate of the clockwork is at fault by
some such amount as one or two per cent. If the two wheeb are

allowed to run a long time without the electric innintenance of

agreement, they will be found more or less at variance, as the
pieces of clockwork, however good, cannot be perfect. All that is

necessary to bring them into agreement again is to strike several

times the key corresponding to a prearranged adjustment signal

—

that corresponding to the dot type, for instance. The receiver knows
{according to the regulated system of working) that it is adjustment,
not message, that is being sent ; and ho turns his type-wheel by
hand till it prints dots. He then signals back "O.K." ("All
correct ! ") and is ready to receive the message. If by anj- accident
his type-wheel gets on a wrong letter in the course of a message,
he disturbs the sender (who all the time sees the effect of his sending
printed before his own eyes) by sending back a few currents on
him ; he receives dots by way of acknowledgment, and resets his

type-wheel to print correctly. This system of telegraphic printing
has a great advantage over the step-by-step system in using con-
tinuous instead of intermittent cun'ents, and so avoiding the neces-

sity for the rapidly acting electric escapement, which, however skil-

fully planned and executed, is always liable to failure when worked
too rapidly. In Hughes's instrument almost perfect accuracy and
certainty have been attained ; and in actual practice it has proved
to be decidedly superior to all previous tTOe-printing telegraphs,

not only in speed and accuracy, but in less liability to mechanical
derangement from wear and tear and from accident. It involves

many novel features : the receiving electromagnet is of peculiar

construction and remarkable efficiency ; the transmitting apparatus
has a contrivance to prevent unintentional reperitions ot a letter

through the operator holding his finger too long on a key ; the
type-wheel has a lock for each station, to be opened by its own key,
one of the letter keys of any of the instruments in the circuit. This
instrument was for some years extensively used in the United Statee,

untU superseded byG. M. Phelps's modification of it, known aa the

"American combination printing telegraph," because it embodied
part of Hughes's and part of House's mstruments. With this
modified form somewhat greater speed was obtained, but it wa»
found difficult to drive, requiiing the use of steam or some such
motive-power. In a subsequent modification introduced in 1S75
an electromotor is applied to drive the printing mechanism. This
allows a shorter train and stronger wheelwork to bo used, sccuivs
more certain action, and involves less risk of derangement

Hughes's form was taken up by tho
French Government in 1860, and is still

very largely in use in Franco.
Stock and private line telegraphu

constitute an important class of institi-

ments, of which Laws's "gold iiidi.

cator," iutroducediu 1866, may be taken
as the forerunner. A brief dcscrintiou
of Calahan's stock telegraph, iiitroJuouJ

in 1867, will give a general idoa of tho
action of this class of instruments. Tho
printing mechanism consists of two type-
wheels, on the edge of one of which aro
the letters of the alphabet and on thi

edge of the other the numerals from 1

to 9 and fractions by eighths up to unity.
The type-wheels are placed siilo by side,

Ijut can be turned independently of each
other. Beneath them a platen is carried
on one eud of a lever, whose other end
is attached to the armature of au electio-

magnet. Between the platen and th»
wheels a ribbon of paper broad enough
to cover the edges ot both wheels is

passed. The instrument is worked by
three lines of wire, one for driving each

type-wheel and oue for printing and feeding the paper forward.
The movement of the tyne-wheel is accomplished by an escapement
acted ou by closing and opening tho circuit of an electromagnet
For the convenience of the sender the transmitting instrument is

made in the form of two dials, each resembling the dial of an
ABC instrument, round the edge of one of which letters aro
printed, and round the other the numerals and fractions. Mechanism
is provided for opening and closing the circuit, so that by tuiuing
a handle (fixed to an a.'cis passing through the centre of the dial)

until an index attached to it points to the letter which is to bo
printed, the type-wheel of the receiving instrument is in the proper
position to print that letter, and this is accomplished by <lepiessiDg

a key and closing the third circuit The printing magiici then
raises the platen and presses the paper against the type. Supposs
direct United States telegraph stock is to be reported and the price

is 9|. The operator turns the index on the letter dial to D and
presses the printing key ; he next turns the index to period and
.igain. presses the printing key ; he then turns in succession to U,
to period, to S, to period, and prints these ; then he turns tha
index on the figure dial to 9 and prints it, lastly to J and to period,

and prints them. The quotation then reads on the paper ribbon
D. V. S. 9|.

Various modifications of this instrument have since been intro-

duced. In one form, the "universal stock printer," two Unes of
wire are required, and both type-wheels are driven by one wire,

the printing magnet being made to change the action from one
wheel to the other when the wheels are brought into a particular

position. In another, " Phelps's stock printer," only one line of

wire is required, a polarized armature being used for moving the

type-wheels and an ordinary neutral armature for the printing.

I'he rapid reversals which work the polarized armature do not last

long enough to move the printing lever, but when a pause is made
the printing mechanism is relieved and a letter printed. Thie
instrument is similar in principle to the House apparatus and is

capable of working ot a considerable speed.'

Cowper's writing telegraph is designed to record the message in'

written characters ; its arrangement is as follows :,—Two lines of

wire are connected, one with each of two small resistance slides,

wliich are placed in such a way that the sliders move in the same
plane but in direcrions at right angles to each other. A pen placed

a t the point of intersection of the lines of motion of the two sliders

is connected with them in such a way that, when it is moved, as in

the act of writing, each slider takes up that component of the

motion which is in the direction in which it is free to move. The
sliders thus vary the resistance in the lino circuits by au am Dunt

proportional to the morion of the pen, and when a battery is kepi

joined in the circuit the current varies in the same way. The
current is passed through the coils ot two electromagnets at the

receiving eud, each capable of gi% ing motion to a pencu in one line,

at right angles to the direcrion of motion of the other. WTien the

pen at the sending end is moved as in the act of writing a message

i For these and other type-printing Instruments, see Prescott'fl EtectHeHii

and tlu: ElKtrU Telegraph. _ '
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the pencil at the receiving end moves in a corresponding manner
on account of the variations of the current, and in this way it

writes the message on a slip of paper moving beneath its point.

Mdhodi of Working Telegraph Circuits.—(1) The arrangement

on the open circuit system for single-current working is shown in fig.

20, in which L, represents the line, G a simple form of galvanoscope,

nsed simply to show
that the currents are

going to line when
the message is being
transmitted, K the
transmitting key, B
the battery, I the re-

ceiving instrument,

and E the earth-

plate. The complete
circuit is from the
plate E through the instrument I, the key K, and the galvano-
scope G to the line L], then through the corresponding instru-

ments to the earth-plate E at the other end, and back through
the earth to the plate E. The earth is always, except for some
special reason, used as a return, because it offers little resist-

ance arid saves the expense and the risk of failure of the return
wire. The earth-plate E ought to be buried in moist earth or in
water. In towns the water and gas pipe systems form excellent
earth-plates. It will be observed that the circuit is not in this

case actually open ; the meaning of the expression "open circuit"
is "no battery to line." Under normal circumstances the instru-
ments at both ends are ready to receive, both ends of the lino being
to earth through the receiving instruments. A signal is sent by
depressing the key K, and so changing the contact from a to h,

and thus putting the battery to Une. On circuits where the trafEc
is small it is usual to make one wire serve several stations. The
connexions at an intermediate or wayside station are shown at W.
S is a switch, consisting of three blocks of brass fixed to an insulat-
ing base. W may be made the terminal station of 1^ by inserting
plug 3, and of Lj by inserting plug 2, or the instruments may bo
cut out of circuit by inserting plug 1. In ordinary circumstances
the messages from all stations are sent through the whole line, and
thus the operator at any station may transmit, if the line is free,

by manipulating his key. The greatest inconvenience of this system
arises from the varying strength and resistance of the batteries
used at the different stations. As, however, delicate- recording
instruments are seldom required on such circuits little difficulty is

experienced.

(2) The connexions for positive and negative current or single-
needle working on open circuit are shown in fig. 21, in which all the
letters have
the same
meanings as

before. Bat
N is a single

needle instru-

ment, and K
is a reversing

key. The
levers 1 and 2 r^
press against '-—^ Fig. 21,

the stops a when the line is free ; hence the line is to earth at both
ends. But, if lever 1 is depressed, one pole of the battery is put
to line ; if 2 is depressed, the other pole is put to the line. In
this way the needles of the receiving instrument may be made to
turn to either left or right ; and, if we call a motion to the left a
dot and a motion to the right a dash, the Morse alphabet maj be
read from these motions. The connexions for wayside stations are
illustrated at W, and will be readily understood from the descrip-
tion given under single-current working above.

(3) When the line consists" in whole or in part of underground
.or submarine cable the capacity causes a very considerable diminu-
tion in the speed of working. This is to some extent got over by
putting the r\ ^ *- r'\
earth con- | 1 rO C/ncon-
nexion in

the middle
of the bat-

tery and us-

ing double
the number
of cells, as

shown in

fig. 22. The
stop a of the .

connected ^~^ ^' ' '

through a switch S with one pole of the battery B, and the stop 6
in the usual way with the other pole. Suppose the arm c of the
switch S to be in contact with 2 ; then when the key is mani-

ff- 'p- ^ ^^""^^4

1'^ 1

_T J"

-Q

CD Fig. 23. H

pulated it sends alternately positive and negative currents into the

line. If the positive is called the signalling current, the Une will

be charged positively each time a signal is sent ; but as soon as the

signal is completed a negative charge is communicated to the line,

thus hastening the discharge and the return of the relay lever to its

insulated stop. This method of working has been already referred

to in connexion with Wheatstone's automatic system.

The connexions for single-current working on this system are Closefi

Ulustfated in fig. 23. It differs from the open ciicuit in only rcquir- circuit

ing one battery (although, as ^
i" , \^ systero

in the figure, half of it is often

placed at each end), in having
the receiving instrument be-

tween the line and the key,

and in having the battery con-

tinuously to the line. The
battery is kept to the line by
the bar c, which short-circuits

the keys. When signals are to

be sent from either station the

operator turns the bar c out of L—

I

Fig. 23.

contact with the stop b, and then operates precisely as in open cir-

cuit sending. This system is more expensive than the open circuit

system, as the battery is always at work ; but it offers some ad-

vantages on circuits where there are a number of intermediate

stations, as the circuit is under a constant electromotive force and
has the same resistance no matter which station is sending or

receiving. The arrangement at a wayside station is shown at W.
When the circuit is long and contains a large number of stations,

the sending battery is sometimes divided among them in order to

give greater uniformity of current along the line. When only one
battery is used the current at the distant end may be considerably

affected by the leakage to earth along the line.

In working long circuits with ordinary instruments inconven- Eelay
iently high battery power is required in order -to send sufficient working
current to produce the signals. In such cases it is usual to employ
a Iftcal battery to produce the signals and to close the local battery

circuit by means of a delicate cii'cuit-closing apparatus called a
relay, which is a very delicate electromagnetic key having its lever

attached to the armature of the magnet. The arrangement at a
station worked by relay is shown in fig. 24, where L is the line of

wire, joined through
the key K to one end
of the coil of the relay

magnet R, the other end
of which is put to earth.

When a current passes

through K the armature
A is attracted and the
local circuit is closed

through the armature
at i. The local battery

Bj then sends a current
through the instrument i-^
I and records the signal. Fig. 24. I

^ 1

In the form of relay indicated in the figure the armature is held
against the etop a by a spring S. In some cases—as, for example,
in Siemens's polarized relay, shown in fig. 25— the armature a is

put in contact through the pivot h
with one pole N of a permanent magnet
m, the other pole s of which is fixed to
the yolk y of a horse-shoe electromag-
net M. The armature is placed between
the poles of the electromagnet, a little

nearer one pole thaa the other, so that
the magnetic attraction holds the con-

,

tact lever against the insulated stop
without the aid of a spring. This form
of relay only answers to currents in one
direction, but it ia capable of giving
great sensibility, and for some pur-
poses— for instance, in some methods
of quadraplex working—its directional
character is au advantage.

Tramlalioji.—In a precisely similar manner a relay may be madei
to re-transmit automatically the message over another line, or, whafc
is the same thing, over a eontinuation of the same line when the'

whole length is too great for direct working. It is not usual in

practice to employ the delicate receiving relay for retransmitting
the message, but it is made to work a coarser instrument, which
takes the place of the sounder, or, it may be, the sounder itself,

in the local circuit. It is clear that one receiving relay mej be
used to work a number of re-transmitting keys in the same local

circuit, and hence to distribute a message simultaneously over s
number of branch lines from a central station.

Duplex, Quadruplex, and Multiple Telegraphy.—Duplex tele-

graphy consists in the eimultaoeoaa transmission of two messages.

Fio. 25.—Siemena'a
polarized relay.
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Fig. 20.

•ne in each direction, over the same wire. The eolution of this

problem was attempted by Gintl of Vienna in 1853 and in the

^)Uowing year by Frischen and by Siemens and Halske. ArVithin a

few years several methods had been jiroposed by different inventors,

but none were at first very sucoesslul, not from any fault in the

principle, but because the effect of electrostatic capacity of the line

was left out of account in the early arrangements. The first to

introduce a really good practical system of duplex telegraphy, in

which this difficulty was sufficiently overcome for land line purposes,

was J. B. Stearns of Boston (Mass. ) In order that the line between

two Btations Sj and 8, may be worked on the duplex system it is

essential that the receiving instrument at S, shall not be acted on

by the currents sent into the line at Sj, and similarly that the

currents sent into the line at S, shall not act on the receiving

instrument at Sj, while at the same time these currents must act

on the instrument at S, and S, respectively. The two methods

most commonly e" oyeu are the following,

(1) In fig. 26 B 13 the sending battery, B, a resistance eanal to

that of the battery, E a set of resistance coils, and C a condenser.

Suppose the key at
~

' station S, to be de-

pressed ; then a cur-

rent flows into the

line through cir-

cuit 1, and to earth

through circuit 2.

Now, if both these

currents pass, aa in-

dicated in the fig-

ure, round the elec-

tromagnet of the

receiving instru-

ment, but in opposite directions, and if their strengths ore pro-

perly adjusted, no effect will be produced on that instrument. At

station Sj, however, the current flows to earth, partly through cir-

cuit 1 and partly through circuit 2, but in the same direction round

the coils of the receiving instrument. Hence, if the current is

strong enough, the receiving instrument at Sj will be set in action.

Similarly the depression of the key at S™ can be made to produce a

signal at Sj and yet have no effect on the instrumenfat Sj.^ The

necessary and sufficient condition is that the currents in circuits

1 and 2 at the sending station shall at all times bear a certain

fixed ratio to each other, depending on the coils of the receiving

inatrumont at that station. If for simplicity we suppose the resist-

ance of the line to be constant and not to be affected by the trans-

mitting apparatus, and to be of zero electrostatic capacity, the

fixed ratio may be obtained by adjusting R in the auxiliary circuit

2. In actual practice the line has capacity, and this is com-

pensated for by supplying to E from the condenser C capacity

equivalent to that of the line. should be of such a form that

the capacity in the circuit can be varied, and it must have the

same inductive retardation as the line ; that is to say, the capa-

city must be distributed along the resistance B in a manner eijui-

Talent to that in which the capacity of the line is distributed

•long its resistance. A rough approximation to this adjustment

wiU answer the purpose for ordinary land line working, but for

mbmarine cable work a very accurate adjustment is necessary. In

order that the manipulation of the key may not affect the resist-

ance of the line, the resistance between the point D and E should

he as nearly as possible the same for all positions of the key.

This implies that the keys shall not at any time break circuit, nor

make contact on both the front and the back stops for mors than

an instant, for an instantaneous break of the circuit would affect

th-5 signals being received from the other station. The principle

of the "continuity preserving key," used for duplex working, wOl

be understood from the figure. So long as the key is not depressed

the line is kept to earth through the resistance Bj ; when the key

is pushed down it suddenly ehanges to the battery B, being at the

transition in contact with both B and B^ This produces very

little disturbance, because the key is moving quickly at that part

of its stroke, and the resistance of the line and receiving instru-

ment is generally much higher than that of Bj. This is called

the "differential method." The principle was first enunciated by

Trischen j but its present condition is the result of the labours of

a large number of experimenters, among whom may be mentioned

Siemens and Halske, Stai-k, Edlund, Gintl, Nystrbm, Preece,Nedden,

Farmer, Maron, Winter, Steams, and Muii'head.

(2) The second method to which wo may here refer is Known as

the "bridge method" from the similarity of the arrangement (see

fig. 27) to that of the 'UTieatstone bridge. Instead of sending the

currents in the two branches of the divided circuit DP and DQ
through the two coUs of a differentially wound relay or Kceiving

instrument, as in Frischen's method, two resistances a uud b are

inserted and the iustruments are joined between P and Q. It is

clear tliat if the difference of potentiai between Pand Q is unaffected

by closing the sending key K no change of current will take place

in the instrument circuit. The relative potential of P and Q is not

affected by the manipulation of K if fho resistance a is to that of A

as the resistance of L is to that of E ; hence that is the arrange-

ment used. The same remarks with regard to retardation an^

m'^'Tfr
Fig. 27.

-Q- jr

capacity that were made when describing the differential method
apply here also One very gi-eat advantage in this method is that

the instrument used between P and Q may be of any ordinary form.

Most important cables, such as those of the Eastern Telegraph

Company and the various Atlantic cables, are worked duplex on

Muirnead's plan. What may bs called a mechanical method of

duplexing a cable was described by Su- W. Thomson in a patent

taken out by him in 1858. In this, as in the ordinary methods, a

differentially wound receiving instrument was used, one coU being

connected with the cable and the other with the earth ; bnt it

diffarwl from other methods in requuing no "artificial" or model

cable The compensation was to be obtained by working the slides

of a resistance slide included in the circuit of the compensating

coil, either by the sending key or by clockwork relieved by the key,

so as to vary the resistance in that circuit according to any Utj

which might be required to prevent the receiving instrument beiK^

aflected by the iio'gv.ii^g current Four years later Varley patented

his model cable, which was the first near approach to a successful

solution of the duplex problem on the principle now adopted. It

was not, however, a sufficiently perfect representation of a laid

cable to serve for duplexing cables of more than a few hundred

miles in length.' v t t.

By an interesting modification of the bridge method, which has

been applied with excellent results by Dr Muirhead to euhmarina

work, condensers are substituted for a and b, ous being also placed

in the circuit between P and Q. In this case no current flows from

the battery through the line or instruments, the whole actioc being

inductive. As we have ali-eady stated, the distribrtlon of the

capacity along the resistance E must t: submarine cable work bo

made to correspond very accurately with the distribution ef the

capacity along the resisUnce of the cable. This is accomplished

by Dr Muuhead in the following manner. One side of a sheet of

paraffined paper is covered with a sheet of conducting substance,

say tinfoil, and over the other side narrow strips of the same sub-

stance are arranged gridironwise to form a contmuous circuit along

the strip. The breadth and thickness of the strip and the thick-

ness of the paraffined paper are adjusted so that the relative resist-

ance and capacity of this arrangement are the same as those of the

cable \vith which it is intended to be used. A large number of

such sheets are prepared and placed toge'Jier, one over the otixet,

the end of the strip of the first sheet being connect«d with the

beginning of the strip of the second, and so on to the last sheet,

the whole representing the conductor of the cable. In the same

way all the conducting sheeU on the other side of the paper are

connected together and form the earth-plate of thU artificial cab.e,

thus representing the sea. The leakage through the insulator of

the cable U compensated for by connecting high resistances be-

tween different points of the strip conductor and the eai-Ui coafang.

Faults or any other irregularity m the cable may be represented by

putting resistances of the proper kind into the artificial line This

system of duplexing cables has proved remarkably sucoeasiuL

Quidruilex telegraphy consists in the simultaneous transmission

of two messages fi-om each end of the line. The only nsw problem

introduced is the simultaneous transmission of two messages m the

same direction; this is sometimes called "diplex teansmission.

The solution of this problem was attempted by Ur J. a. btark of

Vienna in 1855, and during the next ten years it was worked at by

Bosscha, Kramer, Maron, Schaak, Schreder, Waxtmann, and others.

The first to attain success was Edison, and his method with some

modificaHons is still used. One of the latest airangements is shown

in fie. 28, a brief description of which wiU indicate the general

principle involved. K^ and K, are two transmitting kc^ the

nature of which will be understood from the iUustratiou ; E, and

E„ are two differentially wound polarized relays, both of which are

supposed to respond to positive currentaand to be hold a^nat

their back-stops by negative currents. When neither key is de-

pressed a current, whi?h for convenience we call - 4, flows to the

line ; this is sufficient to overcome the ihiU of ^le ^™»«,J;^i^ t°!

relay E, (the receiving instruments are supposed to be
?'/f«

o*^"

end^oflie line), and hence the levers of bot£ relays .r^hddag^st

their back-Stops. When K, is depressed a current " 1 "_f^* '^^^^
line, and, this^eing too weak to overcome the spnng T, the lever

1 gee De Bautr. Jour*. Sac TO. Ay., vol. ii-. IBTS.
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of U^ moves into contact with the auxiliary lever I and closes the
circuit of the sounder S,. When Kj only is depressed a current + 4
is sent to the line. This acts on both relays, but is powerful enough
to overcome the ^Ti,un^

pull of the
spring Tj, and
so to move the
lever I and
break the cir-

cuit of the
sounder Sj be-

fore it has time
to act. Thus
Kj acts on the
soimder Sj but
not on the LH Pig. 2a
sounder Sj. men both keys are depressed a' current + 1 is sent
into tlie line. This is sufficient to move the lever of E, into con-
tact with I but not to overcome the pull of T^, and hence the circuit
ot sounder S, is closed ; it is also sufficient to move the lever of
Ea ana close {he circuit of Sj. When therefore both keys are down
the sounders S, and S^ at the other end of the line are both set in
action

;
the first responds to Ej and the second to K.. Thus all

the conditions for the simultaneous transmission of two messages-
are provided for. It is not necessary to enter again into the qSa-
tiou of eontinuitjr at the different positions of the keys. The flVe
Illustrates how this diplex system may be duplexed, and hence how
quadruplex working can be obtained. It is only necessary to wind
tne coils of the relay magnets differentially, when, by means of a
precisely similar arrangement to that used for simple duplex, the
instruments at the sending station are left unaffected by the out-
going currents, but are afleoted by the incoming currents. The
method here mdicated is on the differential principle ; but it is
scarcely necessary to say that the bridge method is equaUy appli-
cable. A combination of the bridge and the differenfial methods
has been used by Prescott and Smith, and possesses some advan-
tages m certain cases. It is impossible in this article to go into
the great variety of detail in arrangement and method with which
It IS possible to obtain good results.

The several methods that have been proposed for the transmission
of a number of messages in one direction on the same wii-e are
reducible to two classes. In one the time which a revolving con-
tact slider talces to make one revolution is divided into as many
intervals as there are sets of sending and receiving instruments on
tae line, and W means of it the current is closed through the
^ifferent sets of apparatus in succession. This implies the syn-
chronous movement of the revolving sliders at the two ends of the
ime. In a sense this may be said to be simultaneous transmission
all the messages are being sect at the same time, but the progress
ol any one message is slower than it would be if it alone was occupy-
ing the whqle line m the ordinary way. The method possesses some
advantages when the line is capable of being worked at a higher
speed than a Bmgle operator can attain, or when one of the stations
can advantageously be used as a distributing station,- for in that
case one set of apparatus may be used as an automatic distributor,
jaultiple telegraphy on this plan was proposed by Thomson in
1868. A very complete set of apparatus for the purpose was
shown by Meyer at the Vienna exhibition of 1878.2 "

Delaunay'a
mi^tiple telegraph is the most recent development of the system
and has been lately adopted on some circuits in Great Britain «

In the other class there are joined to the two ends of the line of
wire a number of branch circuits, in each of ^\hich a set of trans-
mitting and receiving apparatus is included. In the circuit, heU een
tlie Ime and eafch of the sending keys, an electromagnetic vibratoru placed so as to open and close the circuit a great number of times
during each signal. The vibrators in the key circuits at one end
of the hne have aU different and, if possible, relatively incommen-
surable penods. The receivers at the other end of the line consist
ol a correspondmg set of electromagnetic vibrators, mounted on
resonators and having exactly the same vibrational periods as those
in the key circuits at the sending end. When any one of the keys
Is manipulated the currents sent into the line have such a pulsatorv
character that they only affect the receiver, which is capable of
vibrating freely in unison with these pulsations. When a number
ol keys are manipulated at the same tune the receivers analyse the
resultant wave, each picking out its own component, thus separ-
ating the different messages. The "harmonic telegraph" of Mr
^"sha Gray of America is a good example of this class.

IVorHng ofSubmarine Cables.—The arrangement of the apparatus
for js orkmg some of the most recent cables is shown in fig. 29. The
cable IS supposed to be worked duplex ; but, if S, C,, C., and AC
are removed and the key connected directly with C., the arrange-
ment for simplex working is obtained. The apparatus consists of a
sending battery B, a reversing transmitting key K, a slide of small

1 rrf. Jovm., September 1886.

J
For « icsoription, eee PrMoott's Eleclrui TekgravTi. D. 862.» Pre««e, Joum. Soc Tti. Er^., voL xv. p. 23L

resistance S, three condensers C,, C., Cj, an aitificial cable AO, the
receiving instruments I and G, and one or more resistances R for
adjusting the leakage current. The peculiar consti-uction of AC
has been abeady referred to. The conductor of the cable is practi-
cally insulated, as the condensers in the bridge have a very hi^
resistance

; hence no appreciable current ever flows into or out of
the line. Two —
receiving in-

struments, a c,
siphon re-

^

corder and a
mirror galva-
nometer, are

shown ; one
only is abso-
lutely neces-

sary, but it

is convenient. „ . ,

to have the '—^ ^'^- 29-

galvanometer ready, so that in case of accident to the record* itmay be at once switched into circuit by the switch s. 'ftTien one
of the levers of K is deprsssed, the condenser C, and the cable
and the condenser Cg and the artificial cable, are simultaneously
charged in series ; but, if the capacity of Cj bears the same pro-
portion to the capacity of the cable as the capacity of C^ bears to
the capacity of the artificial cable, and if the other adjustments
are properly made, no charge will be communicated to (J3. After
a very short interval of time, the length of which depends on the
inductive retardation Of the cable, the condensers corresponding to
Ci and C3 at the other end begin to be charged from the cable, and
since the charge of C, passes through the receiving instrument I orU the signal is recordel The charging of C3 at the receiving end
will take place, no matter what is the absolute potential of the
condensers, consequently the incoming signals are not affected by
those which are being transmitted from that end. In actual prac-
tice the receiving instnunent is so sensitive that the difference of
potential between the two coatings of the condenser C, produced
by the mconmig signal is only a very smaU fraction of the potential
ot the battery B. When the key is relieved the condensers and
cables at once begin to return to zero potential, and if the key is
depressed and relieved several times in rapid succession the cablf
13 divided into sections of varying potential, which travel rapidlj
towards the receiving end, and indicate their arrival there by pro-
ducing corresponding fluctuations in the charge of the condenser Cj.
All cables of any great length are worked by reverse currents, thf
single needle alphabet being used : that is to say, currents in ont
direction indicate dots and in the other direction dashes.
The following descriptions of the mirror ^vanometer and the

siphon recorder are, with some sHght alteration, taken from a lecture
delivered by Sir W. Thomson before the Institution of Engineers
and Shipbuilders in Scotland.*

(1) The instrument first used for receiving signals through a long «„
submarme cable (the short-lived 1868 Atlantic cable) was the mirror gal/aa.
galvanometer," which consisted of a small mirror with four light meter,
magnets attached to its back (weighing in aU less than half a grain),
suspended by means of a single silk fibre within the hollow of a
bobbin of fine wire,—a suitable controlling magnet being place-l.
adjacent to the apparatus. The action of the instiument is as
foUows. On the passage of a current of electricity through the fine
wire coil the suspended magnets with the mirror attached tend to
take up a position at right angles to the plane of the coil, and are
deUacted to one side or the other accordmg as the current is in one
direction or the other. Deflexions to one side are interpreted as
dots and to the other side as dashes, and the messages are trans-™™" "> accordance with the international Morse code of signals.

(2) The spark recorder in some respects foreshadowed the more Spark
perfect mstiTuuent—the siphon recorder—which was introduced recotdetsome years la^er. Its action was as follows. To an indicator,
smtably supported, a to-and-fro motion was given by the electro-
magnetic actions due to the electric currents constituting the
signals. The indicator was connected with a Euhmkorff coil o\
other equivalent apparatus, designed to cause a continual succession
01 sparks <;•> pass between the indicator and a metal plate situated
beneath it ^^d having a plane surface paraUel to its line of motion.
Over the surface of the plate and between it and the indicator
there was passed, at a regularly uniform speed, in a dh-ection per-
pendicular to the Ime of motion of the indicator, a material capable
ot bemg acted on physically by the sparks, either through their
chemical action, their.heat, or their perforating force. The record
of the signals given by this instrument was an undulating line of
fine perforations or spots, and the character and succession of th-

""/o'r^J,'"^
were used to interpret the signals desired tf) be sent.

(3) The latest form of receiving instrument for long submarine Siphos
cables 13 the siphon recorder, for which Sir W. Thomson obtained recottM.

* See hi3 Mathematicai and Physical PajxTs, vol. IL p. 168.
s For a description of the Biirror galvanometer, see art. CUl.VASOiiErEB. vol

X. p. 60 *3.
~ -
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lu3 first patent in 1867. Witlim the three succeeding years great

improvements were effected on it, and the instrument has since

that date been exclusively employed iu working most of the more

impor^'nt submarine cables of the world,—indeed all except thoae

on which the mirror galvanometer method is in use. In the siphon

recorder (see &g. 30) the indicator consists of a light rectangular

signal coil of fine

wire, suspended be-

tween the poles of

two powerful elec-

tromagnets M, M so

as to be free to move
about its longer

axis, which is verti-

cal, and 80 joined

that the electric

signal currents

through the cable

pass through it.

A fine glass siphon

tube is suspended

wi^ freedom to

move in only ono
degree, and is con-

nected with the sig-

nal-coil and moves
with it. The short

leg of the siphon

tuDe dips'into an in-

sulated ink-bottle,

80 that the ink

it contains becomes _ „. „ . • v ,

electrified, while the
^ '"• 3"-Tl'""'=» = ^Thon recorder.

long leg has its open end at a very small distance from a brass

table, placed with its surface parallel to the plane in which the

mouth of the leg moves, and over which a shp of paper may be

passed at a uniform rate, as in the spart recorder. The ink is

electrified by a smaU induction electrical machine E placed on the

top of the instrument ; this causes it to fall in very minute drops

from the open end of the siphon tube upon the brass table or the

paper slip passing over it. When therefore the eignal-coU moves
in obedience to the electric signal currents passed through it, the

motion communicated to the siphon is recorded on the moving slip

of paper by a wavy line of inK-marks very close together. The
interpretation of the signals is according to the Morse code,—the

dot and dash being represented by deflexions of th^ line of dots

to one side or other of the centre line of the paper. A very much
simpler form of siphon /-

recorder has been de-

vised and brought into

use within the last few
yeai-3. Instead of the

electromagnets, two
bundles of long bar-

magnets of square sec-

tion and made up of

square bars of glass-

hard steel are used.

They are supported

vertically on a cast-

iron socket, and on the

upper end of each is

fitted a soft iron shoe,

shaped to concentrate

the lines of force and
thus produce a strong

magnetic field in the

space within which the

signal-coU is suspended.

Instruments of this

kind have been
made to work
both with and
without electrifi-

cation of the ink. „. , j

Without eleetrifi-
^.o. 31.-S,phou recorder.

cation the instrument (see fig. 31) is very simple and compact, and

capable of doing good work on cables 600 or 600 miles long. When
constructed for electrification of the ink they are available for much
greater lengths, but for cables such as the Atlantic the original form

IS still used. The strongest magnetic field hitherto obtained by

permanent magnets (of glass-hard steel) is about 3000 C.G.S. With
the electromagnets used in the original form of siphon recorder a

magnetic field of about or over 5000 C.G.S. is easUy obtained. Fig.

32 shows a facsimile of part of a message received and recorded by

a siphon recorder, such as that of fig. 30, from one of the Eastern

Telegraph Company's cables about 830 miles long.

(4) The automatic curb sender was designed hv Sir W. Thou.son

for the purpose of diminishing the effect of inductive embarrass-

ment in long cables. In ordinary hand-sending the end of the

cable is put to one or the other pole of the battery and to earth

alternately, the relative time during which it ia to battery and to

earth depending to a great extent on the operator. By the auto-

sAA-w/^AAA/^OA/^^'^^^/^'^^-A/

R intermedi'atc p
Fio- 32.—Facsimile of siphon recorder message.

matic curb sender the cable is put to one or the other pole of tho

battery and then to the reverse pole for definite proportionate

times duiing each signal The cable is thus charged first positively

and then negatively, or nee versa, for each signal. This method
not only facilitates the discharge of the cable, and so accelerates

the return of the index of the receiving instrument to zero, hut

provides the means of sending positive and negative currents into

the cable at the proper times and for the proper intervals. The
action of the instrument is regulated, like that of Wheatstone'a

automatic transmitter, by a perforated slip of paper. The arrange-

ment of the perforations and tho method of using the paper slip

are, however, quite different. The paper is fed forward by a central

row of holes, which are therefore continuous. The dots and dashes

of the message are represented by the side rows of holes ; but the

two currents required for a dot are produced wholly by cne hole on

one side and those for a dash by one hole on the other side. Tho
perforated slip is exactly similar to the message written by the siphon

tecorder, the side holes occupying the same relative positions as the

loops to one side or other of the central line in the record. As tho

side holes reach a certain point in their passage through tho instru-

ment they allow the end of one or the other of two levers to fall

;

the other end of the lever lifts a light contact spring, forming one

lever of a reversing key, and makes electrical connexion between

the battery and another set of springs, which also form the levers

of a reversing key. The spring is held up, by a flange on the edge

of a revolving wheel passing under it, during the time required by

the paper to advance through the distance between two central

holes. During this interval the current is reversed at the proper

time by a pair of adjustable cams fixed to the same spindle aa the

flanged wheel This method of transmission has been found quite

successful, though it has not been brought into use, as hand-

sending has hitherto proved sulficient for the work required.

Speed of Signalling.—TWa mathematical theory of the speed of

telegraphic signalling was given in a paper on " The Theory of the

Electric T^legiaph" communicated by Sir W. Thomson' to the

Koyal Society in 1855. He shows that, if k be the wire resistance,

e the capacity per unit length, and I the total length of the line,

the current at the receiving end at any time t after the application

of the battery at the sending end is given by the equation

C, = C{l-2(e-.e<-^e'-e'« + &c)!,

where C is the maximum current which the battery is capable of

maintaining through the line, and c is equal to ($)» when a is equal

to kcP log, (D/tt". The number f is (^uite arbitrary; it is chosen

because it makes a nearly equal to the time required for the cuirent

to become sensible at one end of the line after the battery has been

applied to the other end. The number 10*^, which is more con-

venient for calculation and which does not differ greatly from ir.

was subsequently adopted by Sir W. Thomson, and also by Professor

Jenkin.' The equation may be written

which shows plainly how the current is affected by the length, the

resistance, and the capacity of the line.
_

It is evident from this equation that a finite time is required

after the battery has been applied at the sending end for the current

to become sensible at the receiving end, the interval being practi-

cally equal to a, and also that for simUar actions the intervals be-

tween «perations for one line must be to the corresponding intervals

for another line directly as the values of <z or of faP for the two hnes.

We see, therefore, that for lines of the same type, worked in the

same manner, the speed of worldng wiUbe inversely aathe square

of the length of the line, or, if the type vanes, invereely as the

product KQ. where K is the totel resistance and Q the total capacity

1 8<!e his SSathcmoitlad and Physical Papcs.mt U. p. 41.

2 Bee Jenkin, Elutricily and ilagnttltm, p. Mi.

i^'l^+ ^-^'P^.l^.)}.
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of the line. Tlie iiitPi al a must not to confonudcd iritli the time
rcqnired for each siguM : it is a measure of the elowuesa of traiis-

piission; but the number of signals which can J5e received in a
gjven time, on any one line, depends on the method of working and
en the sensibility of the instruments employed. The ratios of the

number of signals which can be sent over diiferent lines in a stated

time aie the same as the ratios of the values of a for these lines.

The value of a for the diiferent Atlantic cables varies between a

fifth and a quarter of a second, and, as the time required for th'e

current to reach 90 per cent, of its maximum value is ten times a,

an instrument which requires as much as 90 per cent, of the full

current to produce a signal and a fall to 50 per cent, between the
signals could only receive about one signal every two seconds or
between one and two words per minute. The instruments actually
used attain to a speed of about twenty times this ; but they are

capable of showing distinctly a current of a ten-thousandth, or

even less, of the maximum current. The value of a for'ordinary
land lines is very small, probably not exceeding the five-thousandth
part of a second for a circuit 500 miles in length, the current.

therefore, rises almost to its full value for each signal when the

time of contact is as small as the five-hundredth part of a second,

or, on the Wheatstone iustruir.ent, when the speed is about 500
words per minute. There is, however, a very sensible increase in

the effective resistance of the circuit, especially when iron wire is

used, when signals are sent as rapidly as 100 per second, so that

higher battery power is required for fast than for slow rates of

speed. The difficulty in working land lines at rates up to 300, or

even more, words per minute is not to any serious extent electrical,

but is in great measure duo to material and magnetic inertia in the

receiving instruments. Although land lines can bo worked at s
very high speed when the whole of the wire is insulated on poles,

the rate is greatly diminished if a length of underground or of sub-

uiarine cable is included in the circuit. In practice also the speed

depends gieatly on the position of the cable in the circuit ; for ex-

ample, the actual speed from Dublin to Loudon, according to Mr
Preece, is about twice as gi'eat as that from London to Dublin.

Jlr Cuiley states that the greatest effect is produced when the enhle

is in the middle of the circuit (T. GR-)

TEI;'E5IETER, or Eangefinder. This is an bstru-

ment used in modern warfare to determine the distance

or range to an enemy's position, in order that correct

elevations may be given to guns or rifles directed against

it. Telemeters have been made on three distinct princi-

ples, and classified as acoustic, optical, and trigonometrical

respectively.

Acmistic lehmeters record the time which elapses between
seeing the flash or smoke and hearing the report of a gun,

rifle, or shell, the range being given in yards as " the time

in seconds x 364;'6." The Bouleng^ telemeter is the best

known of this class. It consists of a graduated glass

tuba filled with liquid and containing a small metal tra-

veller. At the flash the instrument ia brought to a a ertical

position, and the traveller starts from, zero; at the detona-

tion it is turned to a horizontal position and the traveller

stops. The objections to the acoustic telemeter are that

the rate of transmission of sound in air is affected by wind
and other local conditions and that the instrument cannot

be used until firing has commencsd.
Qpticai or perspective telemeters determine the distance

to any point by observing the size of some object of known
dimensions, as seen in a graduated telescope. Porro's

telemeter, Elliott's telescope, and Kordenfelt's macro-

meter illustrate the principle. The 'chief defect of the

eysteiu is that the objects most conveniently observed

—

men and horses—vary considerably in size, so that the

assumption of a constant dimension may be productive

of error.

Triyonometi-ical telemeters shorten the ordinary methods
of surveying by adapting them to military purposes They
are of two kinds,—field rangefinders and rangefinders for

coast batteries.

(1) Fie/d rangefinders exist in great variety, and diiTer

from one another both in the trigonometrical methods pur-

sued and in the mechanical peculiarities exhibited. The
following are the common solutions of what is technically

called " the range-finding triangle,"— i.e., a triangle ia

which O (fig. 1) is the object the distance to

which is required, AOB an acute angle, and AB
the base,—O being visible both from A and B.

(i.) ^Vhere the base is a fixed length and the

angles are variable.—A fixed base is rarely

adopted except when the base forms part of

the instrument, the angles being observed by «
powerful telescopes. The range is usually read Fig- !•

in yards by the assistance of verniers, extreme perfection

of mechanism being necessary. Many ingenious iilstru-

ments of the kind have been devised, but none have as

yet proved satisfactory. With a fixed base the accuracy

diminishes as the range increases, (ii.) AVhere the base

and the angles afe variable.—The base angles are generally

©baerved by instruments of the theodolite type, and the

base is actually measured or found by means of a sub-base.

The range is obtained by table or calculating scale. The
Kolan rangefinder, which was the first telemeter used by

the British artillery, was of this kind, (iii.) Where one

base angle is a right angle, the other angles and base being

variable.—The instrument used is generally double-reflect-

ing of the sextant type,—the base being found as iu (ii.).

The .most perfect example ia the Watkia rangefinder, used

Fia. 2.—Watkin field rangefinder.

by the British horse and field ar-

tillery. It (fig. 2) consists of au '^^^^
horizon glass capable of assuming

'"

two positions, and an index glass

set in a steel arm, which is worked by a movable collar

on a graduated bar, and this again ia moved by the turoiug
of a graduated cylinder. O (fig. 3) being the o
object, the observer sets up a picket at A, and
with the instrument at zero (the horizon glass

being inclined 45° to the index glass) finds the

right angle at the point C. A sub-base AB of

6 yards is then set off, and (with glasses set

parallel and the .sliding collar at 6) the ob-

server reflects B upon A by turning the cy-

linder, which is thus made to record the base

AC in yards. This reading being set on the

graduated bar by moving the sliding collar,

the observer proceeds to A, and from there'

reflects upon O, which causes the range to

be given in yards on the cylinder. In this

operation the position of the sliding collar regulates the

movement of the steel bar so that the number of turns of

the cylinder is always a true measure of the range OC,
whatever the length of the base AC. (iv.) Where \\%
angles are fixed and the base is a measure of the range.-4

The base points are determined by the use of prisms or 0|

mirrors reflecting the particular angles adopted. The base

is measured or found by a subsidiary triangle, and multi-

plied by a constant to give the range. The Weldon range-

finder, recently issued to the British infantry, is on this

principle. It consists of three prisms, and is generally

used as follows. O (fig. i) being the object and D a con-

venient distant point, the observer makes with the first

prism the right angle OAD. He then retires in the direc.

tion DA till the second prism records the angle OBD =3'

Fig. 8.
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88° 61' 15", when the range = 50 x AE. If it is inconTenient

to measure AB, the observer can retire from B in the line

OB until the third prism records the

ar.^le OCA = 74° 53' 15", when the

range = 200 x BC The prisms must
be -held in the plane of the objects

and looked into at th« same point.

This rangefinder is Very simple and
portable, but is frequently inappli-

cable on hilly or broken ground, and
does not possess great accuracy.

The merits of different field range-

finders depend mainly upon the pia. 4.—Weldon range-

balance of advantages they offer finder,

svith respect to accuracy, suitability to variety of ground,

simplicity, portability, and durability, these conditions

being of a more or. less conflicting character. The fol-

lowing are recognized principles :— (1) the naked eye

cannot with certainty appreciate less than one minute dif-

ference of angle, therefore telescopic power is necessary

in proportion as the base is short compared with the

range
; (2) telescopes of high power cannot be steadied

by hand alone
; (3) the longer the base the more incon-

venient are any restrictions as to its length -or direction

;

(4) it is a disadvantage to be compelled to traverse the

line joining base points; (5) the longest base which
it is convenient to measure by hand is that length of

measuring line which can be stretched tight in a high
wind.

(2) Rangefinders for Coast BaJeries.—Rangefinding is

less adapted to the requirements of coast defence than
" position finding,"—a method which furnishes every gun
with its proper training and elevation so that it can be
fired without sighting the target. Rangefinders are, how-
ever, sometimes employed. The most worthy of notice is

the TVatkin depression rangefinder used by the British

artillery in coast batteries. The instrument resembles in

principle the Watkin field rangefinder, the height above
the sea-level being a vertical base. The range is found by
observing the angle of depression to the object. This is

done by a powerful cross-wire telescope, which forms part of

the instrument. The fastest steamer can be continuously
followed, and even the successive grazes of shot and shell

can be observed. The instrument is levelled upon a tripod

stand. When necessary, it finds its exact height in feet

above the water-level in any state of tide by reference to

a datum distance, and it records the range in yards auto-

matically on a graduated 03 Under. An interesting con-

trivance combining telemeter and gun-sight, applicable to

guns in permanent emplacements over non-tidal waters,

has been tried in It..'ly. By means of a cam the hind-sight

of the gun is always maintained in the position necessary to

give the proper elevation in firing, so that it only remains
to make the sights cover the target. (a. w. w.*)

TELEPHONE
TELEPHONY is the art of reproducing sounds at a

distance from their source. The term was first used
by Philip Reis of Friedrichsdorf, in a lecture delivered

before the Physical Society of Frankfort in 1861. ^ But,

although this lecture and Jleis's subsequent work received

considerable notice, little progress was made until the sub-

ject was taken up between 1874 and 1876 by Alexander
Giaham Bell, a native of Edinburgh, then resident in

Boston, Mass. Bell, Uke Reis, employed electricity for the

reproduction of sounds ; but he attacked the problem in a
totally different manner. This will be better understood
if we consider shortly on what the chief characteristics of

sound depend (compare Acoustics).

niaroc- 'I'li^ sensation of sound is produced by rapid fluctuations
eristics in the pressure of the atmosphere on the tympanum of the

"ear. ii the fluctuations are UTegnlar and non- periodic,

the souacJ is called a noise ; if they are cyclic and follow

a regula/ and sufficiently rapid periodic law, the sound is

musical. In connexion with the present subject it is im-

portant tc notice the three characteristics of a musical

sound, aameJy, pitch, loudness, and quality. The pitch of

a musical bound depends on the number of cycles passed

through by the fluctuations of the pressure per unit of

time ; the loudiiess depends on the amount or the ampli-

tude of the fluctuation in each cycle ; the quality depends

on the form or lihe nature of the fluctuation in each cycle.

The necessary condition for a successful system of tele-

phony is the abui(> to reprodi'ce these characteristics.

L HiSTOEY.

In 1831 Wheatitone by his "magic lyre " experiment
showed' that, when ttie sounding-boards of two musical
instruments are conuected together by a rod of pine wood,
a tune played on one wiU be faithfully reproduced by the
other. This only answers, however, for telephoaing mu-
sical rounds to short distances. Another and somewhat

^ " Ueber Iclephonie durch dea galvanischen Strom," in Jdhresber.
<t. physikalischen Vereins zu Fru.nkfurt am Main 1860-61, p. 57.

* See lu3 &itn«ySc Papers, p. 47^

similar example is furnished b) what has been variously Mechan

designated as the " string," " toj ," " lovers," and " mechan- '™1 *^'«-

ical " telephone. Two disks of thin metal, or two stretched
^°°^^

membranes, each furnished with a mouthpiece, are con-

nected together by a thin string or wire attached at each
end to the centres of the membranes. A good example
may be made with two cylindrical tin cups ; the bottoms
form the membranes and the cups the mouthpieces. When
the connecting string is held taut and sounds, such aa

those of ordinary speech, are produced in front of one of the
membranes, pulses corresponding to the fluctuations of the

atmospheric pressure are transmitted along the string and
communicated to the other membrane, which in its turn

communicates them to the air, thus reproducing the sound.

In both these examples all the three characteristics—pitch,

relative intensity, and quality—of sound are reproduced.

Let us now. return to the development of the application Page'4

of electricity to telephony. In July 1837 Dr C. G. Page dis-

of Salem, Mass., drew attention to the sound given out by "^^^•

an electromagnet at the instant ^ hen the electiic circuit is

closed or broken, and in October of the same year he dis-

cussed, in a short article^ entitled "Galvanic Music," the

musicail note produced by rapidly revolving the armature of

an electromagnet in front of the poles. Experiments bearing

on this subject were subsequently made by a great mmiber
of investigators.* Page's discovery is of considerable im-

portance in connexion with the theory of action of various

forms of telephone, and was a very important feature in the

early attempts by Reis to transmit music and speech. Ott

' See SiUiman's Jottrn., xxxii. p. 396 and xzsiii. p. 118.
* Marrian, Phil. Hag., 3d sen, txv. p. 382 ; Beatson, Anh. ct»

VElect., V. p. 197 ; De la Eive, Treatise on Electricity, toI. i. p. 306,

also PkU. Mag., Sd ser., vol. xxxv. p. 422, and Comp. Rend., ii. p.

1287, rdi. p. 432 ; Matteucci, Arch, de VElect., v. 889 ; GuiUemin,

Comp. Rend., xxii. p. 264; Wertheim, Comp. Rend., rrii. pp. 336,

544, xivi. p. 506, also Ann. de Chim. et de Phys., xxiil. p. 303," and

Phil. Mag., 3d ser., rxviii. p. 644 ; Jannair, Comp. Rend., EriiL p-

319 ; Joule, Pka. Mag., 3d sen, ixv. pp. 76, 226 ;
laborde, Comp.

Rend.,1. p. 692; Poggendorff, Pogg. Ann., Ixxrrti. p. 189, xcviii.

p. 198 ; Du Moncel. Exp. de I'&ect., vol ii p. 125, iii. p. 83 : »nd

Deleseone, BibU Univ., 1S41, rri. p. 406.
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'26th Angust 1854 there appeared in VIlluslration (Paris)

an interesting article by Charles Bourseul on the electric

transmission of speech.^ The writer recommended the use

of a flexible "plate at the source of sound, -which would

vibrate in response to the varying pressure of the air, and

thus open and close an electric circuit, and of a similar

plate at the receiving station, -which would be acted on

clectromagnetically and thus give out as many pulsations

as there are breaks in the current. These suggestions

were to some extent an anticipation of the work of Keis

;

but the conditions to be fulfilled before the sounds given

out at the receiving station can be similar in pitch,

quality, and relative intensity to those produced at the

transmitting station are not stated, and do not seem to

have been appreciated.

In Reis's lecture an apparatus was described which has

given rise to much discussion as to priority in the invention

of the telephone. The instrument was described in over

fifty publications 2 in various countries, and was well known
to physicists previous to Bell's introduction of the electric

telephone as a competitor with the electric telegraph.

Reis caused a membrane to open and close an electric

circuit at each vibration, thus transmitting as many
electric pulses through the circuit as there were vibrations

in the sound. These electric pulses were made to act on

an electromagnet at the receiving station, which, in accord-

ance with Page's discovery, gave out a sound of a pitch

corresponding to the number of times it was magnetized

or demagnetized per second. Keis's object was to re-

produce at a distance not only music but also human
speech ; but that he did not wholly succeed is clear from

the following extract from his lecture :
" Hitherto it has

not been possible to reproduce human speech with sufficient

distinctness. The consonants are for the most part repro-

duced pretty distinctly, but not the vowels as yet in an
equal degree." Considering the time at which he wrote,

Reis seems to have understood very well the nature of the

vibrations he had to reproduce, but he failed to compre-

hend how they could be reproduced by electricity. His
fundamental idea—the interruption of the current—was
a fatal mistaie, which was not at the time properly under-

stood. The suggestion of Bourseul and the experiments
of Reis are founded on the idea that a succession of currents,

corresponding in number to the successive undulations of

the pressure on the membrane of the transmitting in-

strument, could reproduce at the receiving station sounds
of the same character as those produced at the sending
station. Neither of them seemed to recognize anything
as important except pitch and amplitude, and Reis thought
the amplitude was to some extent obtained by the varying
length of contact in the transmitting instrument. This
might possibly be to a small extent true ; but, considering

the small capacity of the circuits he used and the nature

of his receiving instrument, it is hardly probable that dura-

tion of contact sensibly influenced the result. The quality

of the sounds was to some extent also reproduced ; but,

judging from the results of recent telephone investigation,

it is highly probable that this was due, not to the varying
duration, but to the varying firmness of the contact. Since
the effect of the degree of contact has, through the re-

searches of Bell, Berliner, Edison, Hughes, Elisha Gray,
and others, become generally understood, it has become
easy to make instruments very similar to those of Reis

;

' See also DiitetoZta ; Bldlterfar Oei?t,Oemutk,u. Publicilat, Frank-
fcrt. No. 232, 23th September 1854 ; Da Moncel, Exposl des AppU-
cations ds tMlectricitl, Paris, vol. u. p. 25, ed. 1854, vol. iii. p. 110,
ed. 1856, and Comp. Reni,., 26th November 1877.

' The English reader may consult

—

Joum. Soo, Td, Eng., March
1883 ; British Assoc Sep., 1863 ; Civ. Eng. and Arch. Joum., vol.

xrri. p. 307 ; R. M. Terguson, Electricity, London, 18«6, p. 257 ; S.

P. Thompson, Philip Reis, the Inventor of the Telephone, London, 1883.

and even his instruments, with slight modincaiion, can be
made to speak fairly well. The accidental transmission

of words by Reis, the occasional recognition of the wico
of a singer, and other instances of the transmission of

quality were no doubt due to this element, the existence

of or the necessity for which was never, so far as tho

present writer knows, hinted at by Reis.

The next worker at the telephone, and the one to whom
the present great commercial importance of the instrument

is due, was Bell. His aim was the production, by means
of the undulations of pressure on a membrane caused by
sound, of an electric current the strength of which shouhl

at every instant vary directly as the pressure varied.^. His
first idea seems to have been to employ the vibrations of

the current in an electric circuit, produced by moving the

armature of an electromagnet included in the circuit nearer

to or fartlier from the poles of the magnet. He proposed

to make the armature partake of the vibrations of tho

atmosphere either by converting it ihto a suitable vibrator

or by controlling its vibrations by a stretched membrane
of parchment. In the early trials the armature had the

form of a hinged lever of iron carrying a stud at one end,

which pressed against the centre of a stretched membrane.
The experiments with this form were not successful, and,

with the view of making the moving parts as light as

possible, he substituted for the comparatively heavy lever

armature a small piece of clock spring, about the size of

a sixpence, glued to the centre of the diaphragm. The
magnet was mounted with its end carrying the coil op-

posite, and very close to, the centre of the piece of clock

spring. This answered suSiciently well to prove the

feasibility of the plan, and subsequent experiments were;

directed to the discovery of the best form and arrange-

ment of the parts. An increase in the size of the iron

disk attached to the Aembrane augmented both the loud-

ness and the distinctness of the sounds, and this finally

led to the adoption of the thin iron disk now in use, which
is supported round its edge, and acts as both membrane
and armature. Again, the form of the opening or mouth-
piece in front of the membrane exercised considerable

influence on the efiiciency of the instrument, and it wa.s

ultimately ascertained that a small central opening, with

a thin air space extending across the face of the membrane,
was best. It was also found that comparatively small

magnets were suflicient, and that there was no particular

.virtue in the closed circuit and electromagnet, but that

a small permanent magnet having one pole in contact with
the end of the core of a short electromagnet, the coil of

which was in cirsuit with the line, but which had no per-

manent current flowing through it, answered the purpose
quite as well.^ In fact the efi'ect of keeping a permanent
current flowing, through the line and the coils of the
electromagnet was to keep the core of the electro-magnet

magnetized. • This seems to have been almost simul-

taneously pointed out by Bell and others who were work-
ing in conjunction with him and by Professor Dolbear.

Many experiments were made for ascertaining the best

length of wire to use in the coil of the transmitting and
the receiving instrument ; but this is clearly a question
dependent to a large extent on the nature of the Une and
the system of working adopted.

After Bell's success a large number of experimenters
entered the field, and an almost endless variety of modi-
fications have been described. But few possess any real

merit, and almost none have any essentially new principle.^

' See A. G. Bell, "Telephone Researches," in ./bKrM. Soc. Tel. Eng.,
31st October 1877.

* The extreme emallness of the magnets wcich might be successfully
employed was first demonstrated by Professor Peirce of Bro'vn Uni-
versity, Providence, K.I.
•^ » For a detailed description^ in a coUecteit formrbf « large uumber
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A telephone transmitter and a receiver on a novel pian
were patented in July 1877 by Edison, shortly after the
introduction of Bell's instruments. The receiver was
based oil the change of friction produced by the passage of

an electric current through the point of contact of certain

substances in relative motion. In one form a drdm,
mounted on an axis and covered by a band of paper
soaked in a solution of caustic potash, is turned under a
spring the end tff which is in contact through a platinum
point with the paper. The spring is attached to the centre

of a diaphrag'n in such a way that, when the drum is

turned, the friction between the point of the spring and
the paper deflects the diaphragm. The current from the

line is made to pass through the spring and paper to the

cylinder. Now it had been previously shown by Edison
that, when a current is made to pass through an arrange-

ment like that just described, tho friction between the

paper and the spring is greatly diminished. Hence, when
the undulating telephonic currents are made to pass

through the apparatus, the constant variation of the friction

of the spring causes the deflexions of the diaphragm to

vary in unison with the variation of the electric currents,

and sounds are given out corresponding in pitch, and also

to some extent in quality, with the sounds produced at

the transmitting station. A cylinder of chalk was used in

some of Edison's later experiments with this receiver.

The transmitter is illustrated (see fig. 10) and described

(p. 132) below.

Experiments very similar to thtsse of Edison were made
by Elisha Gray of Boston, Mass., and described by him in

papers communicated to the American Electrical Society

in 1875 and 1878. In these experiments the electric

current passed through the fingers of the operator's hand,

which thus took the place of the spring, in Edison's ap-

paratus. The diaphragm was itself used as the rubbing

surface, and it was either mounted and rotated or the

fingers were moved over it When the current passed,

the friction was felt to increase, and the effect of sending

a rapidly undulating current through the arrangement
was to produce a sound. The application of this apparatus

to the transmission of music is described by Gray.^

B In another form of telephone, brought prominently

forward by Professor Dolbear,^ the efi'ects are produced by
electrostatic instead of electromagnetic forces, as in the

Bell telephone. Sir W. Thomson observed in 1863' that

when a condenser is charged or discharged a sharp click

is heard, and a similar observation was made by Cromwell
F. Varley, who proposed to make use of it in a telegraphic

receiving instrument,^ In Dolbear's instrument one plate

of a condenser is a flexible diaphragm, connected with the

telephone line in such a way that the varying electric

potential produced by the action of the transmitting tele-

phone causes an increased or diminished charge in the

condenser. This alteration of charge causes a correspond-

ing change in the mutual attraction of the plates of the

condenser ; hence the flexible plate is made to copy the

vibrations of the diaphragm of the transmitter. It is

obvious that this apparatus may be used either as a

transmitter or as a receiver, but that the eflects must under

ordinary circumstances be in either case extremely feeble.

In the Keis instruments the transmitter and receiver

are separate parts, which are not interchangeable. The
Bell telephone can be used either as a transmitter or as a

of these modifications, see Du Moncel, " he TeUphone," in JBibliotheque

des MerveUtes, Paris, 1882.
• See George B. Prescott, The Speaking Telephone, London, 1879,

pp. 151-205.
' Scientific American, ISth June 1881.
' Elecirosiatics and Magnetism, -. 236.
• See Td. Journ., 1st August 1877, p. 178 ; also idams, Joum.

Soe. Td. Ens., 1877, p. 476.

receiver. The Edison receiver and the Dolbear condenser
were only intended to be used as receiving instruments.

It was very early recognized—and, indeed, is mentioned
in the first patents of Bell, and in a caveat filed by Elisha
Gray in the United States patent office only some two
hours after Bell's application for a patent—that sounds
and spoken words might be transmitted to a distance by
causing the vibrations of a diaphragm to vary the re-
sistance in the circuit. Both Bell and Gray proposed to
do this by introducing a column of liquid into the circuit,

the length or the resistance of which could be varied by
causing the vibrations of the diaphragm to vary the depth
of immersion of a light rod fixed to it and dipping into
the liquid (see figs. 8, 9 below). This idea has been per-
haps the most fruitful of any modification of telephonic
apparatus introduced.

On 4th April 1877 Mr Emile Berliner filed a caveat in
the United States patent office, in which he stated that,

on the principle of the variation with pressure of the resist-

ance at the contact of two conductors, he had made a:
instrument which could be used as a telephone transmitter,

and that, in consequence of the mutual forces between the
two parts of the current on the two sides of the point of

contact, the instrument was capable of acting as a receiver.

The'caveat was illustrated by a sketch showing a diaphragm
with a metal patch in the centre, against which a metal
knob was lightly pressed by an adjusting screw. This seems
to have been the first transmitter in which it was proposed

to use the resistance at the contact or two conductors.

Almost simultaneously with Berliner, Edison conceived Edison'»

the idea of using a variable resistance transmitter.^ Ho micro-

proposed to introduce into the circuit a cell containing P*"""*

carbon powder, the pressure on which could be varied by mitt^r
the vibrations of a diaphragm. He sometimes held the

carbon powder against the diaphragm in a small shallow

cell (from a quarter to half an inch in diameter and about
an eighth of an inch deep), and sometimes he used what
he describes as a fluff, that is, a little brush of sLLk fibre

with plumbago rubbed into it. In another form the plum-
bago powder was worked into a button cemented together

with syrup and other substances. • In the specification of

the patent applied for on 2l3t July 1877 he showed a
sketch of an instrument which consisted of a diaphragm,

with a small platinum patch in the centre for an electrode

against which a hard point, made of. plumbago powder
ceaented together with india-rubber and vulcanized, was
pressed by a long spring, the pressure of the carbon against

the platinum disk being adjusted by a straining screw near

the base of the spring. Subsequently he filed an application

for a patent in which various forms of springs and weights,

assisted in maintaining the contacts and otherwise improvpri

the instrument.

In the early part of 1878 Professor Hughes, while en-Hnghes's

gaged in experiments upon a BeU telephone in an electric micro-

circuit, discovered that a peculiar noise was produced when- "^wnR

ever two hard electrodes, such as two wires, were drawn

across each other, or were made to touch each other with

a variable degree of firmness. Acting upon this discovery,

he constructed an instrument which he called a microphone,*

and which consisted essentially (see fig. 11) of two hard

carbon electrodes placed in contact, with a current passing

through the point of contact and a telephone included in

the same circuit. One of the electrodes was attached to

a sounding board capable of being vibrated by sound-

waves, and the other was held either by springs or weights

» See Journal of the Telegraph, New York, April 1S77 ; Philadelphia

Ti.nes, 9th July 1877 ; and Scientific American, August 1877.

' Tills term was used by Whcititone in 1827 for an acoustic ap-

paratus intended to convert very feeblo Into audible sounds ; see his

Seieniific Papers, p. 32

XXIIL — 17
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in delicate contact with it. When the sounding board was

spoken to or subjected to sound-waves, the mechanical re-

sistance of the loose electrode, due to its weight, or the

spring, or both, served to vary the pressure at the contact,

and this gave to the current a form corresponding to the

sound-waves, and it was therefore capable of being used as

a speaking-telephone transmitter.^ The best transmitters

now in use are modifications of Hughes's apparatus. A
microphonic apparatus very similar to it is described in the

specification of a German patent taken out by Robert

Lutdge on 12th January 1878. In this patent the action

of the microphone is also described.^

The next transmitter of note, introduced by Mr Francis

Blake, U.S. (see fig. 13 below), although it does not, lite

the first microphones, embody anything intrinsically new,

is one of the most perfect and convenient forms of micro-

phone. It is at present almost universally used in the

United States.

It appears to be pretty well established that carbon in

one form or another is the best material for one or both

of the contacts of a microphone transmitter. When both

the contacts are of carbon and the surfaces have consider-

able area, say from a quarter to half an inch in diameter,

the sounds are loud, but have a tendency to harshness.

When, as in the Blake transmitter, one of the contacts is

a piece of polished gas carbon and the other a small sphere

of platinum about the twentieth of an inch in diameter,

the articulation is clear, but less loud. For most purposes,

however, the increased clearness more than compensates

for the diminished loudness. Many transmitters in actual

use—as, for instance, the "Gower," largely employed in

the United Kingdom—have a number of contacts. Some
of these when properly adjusted are both loud and clear

in their action. Although the Blake instrument is most

in vogue in America, in the United Kingdom and on the

Continent multiple contact microphones have found more
favour. Carbon powder instruments have been to some
extent used, and in one or two cases—^, for example, the

Hunnings transmitter—with considerable success. The
fault in most of them is the tendency of the powder to

"pack," which causes the instrument to rapidly lose sensi-

bility. In the Hunnings transmitter this difficulty is to a
large extent overcome by the use of a coarse granular powder
in a somewhat large cell (about an inch in diameter and
from one-eighth to one-fourth of an inch deep). The front

face of the ceU is a piece of platinum foU, which serves

both as an electrode and as a diaphragm. The cel\ is placed

either on edge or in an inclined position when in use, the

action being precisely similar to that in other transmitters.

In addition to its freedom from packing, the carbon, in

consequence of the inclined position of the cell, is also less

liable to fall away from the electrode and break the circuit.

Some packing of the powder, however, does occur, and
several modifications have teen proposed by Blake and
others for making the sound vibrations stir the powder and
keep it loose. Good results appear to have been got by
placing the cell mouth downwards, the carbon powder lying

on the platinum foil, and by forming the upper electrode

either of wire gauze or of a perforated plate completely
immersed in the powder. The sound vibrations are con-

veyed to the bottom of the cell by a bent tube communi-
cating with a mouthpiece. Instruments of this class are

very loud-speaking, and therefore very serviceable for long
or disturbed circuits.

The radiophone is an instrument proposed by A. G. Bell

and Siunner Tainter in 1880 for utilizing radiant energy

such as light or radiant heat, for the transmission of sound.

The apparatus forms a telephone transmitter of a particu-

larly interesting kind. In the earlier papers describing it

and the experiments which led to its invention it is called

photophone, because at that time the efi'ects were supposed

to be wholly due to light. Afterwards, in order to avoid

ambiguity, BeU changed the name to radiophone and sug-

gested that, to distinguish between instruments depending

on the different kinds of radiation, the names photophone,

thermophone, &c., should be employed. He also proposed

the name spectrophone for an application of this instrument

to spectrum investigation.' The apparatus is founded on

the discovery, made by Mr May while carrying out experi-

ments on selenium for Mr WUloughby Smith, that when

selenium is exposed to light its electrical resistance is very

diff'erent from what it is in the dark. This discovery led

to a great many interesting experiments by other investi-

gators,* In thinking over this discovery in 1878 Bell con-

ceived the idea that, if a beam of light proceeding from

one station could be made to fall on a selenium plate at

another station, and if its intensity could be varied by the

voice of a speaker, then by connecting a telephone and a

battery in circuit with the selenium plate the words spoken

at the distant station would be heard in the telephone. Tliis

was found to be the case. At first, to vary the intensity of

the beam, it was passed through a small opening, the vridth

of which could be varied by the vibrations of a diaphragm

against which the speech was directed. But better results

were afterwards obtained when the diaphragm formed a

mirror from which the beam of light was reflected. Th«
spreading of the beam, due to the vibrations of the mirror

diaphragm, served to vary its intensity 'see fig. 1 8 below).

Edison's phonograph (see fig. 19 below) is an instrument FJison'i

whose action somewhat resembles that of a telephone trans- piono-

mitter and which has been much talked of in regard to its
^*^

possible applications in telephony. It was invented shortly

after the introduction of the telephone for the purpose of

recording sounds, and was included in some of Edison's

telephone patents as a means of working a telephone trans-

mitter, and thus telephoning sounds which had been pre-

viously recorded on the phonograph sheets.

IL Telephonic iNsiKiTMEirrs.

One of the best-known forms of the Keis telephone iashown in

fig. 1. The transmitter consists of a box A, provided with a month-
piece M. In the

top of the box a
round hole is cut
and across it a
membrane S of
hog'a bladder is

stretched. A thin
strip of platinum
p fixed to the box
at one side of the
hole and extend-
ing to the centre

of the membrane, supports at that point one foot of a light metal
tripod cgf. One of the feet, e or /, rests in a cup containing
mercury, which is in metallic connexion with the terminal h, whUe

• Bee Proc. Roy. Soc, vol. xxvii. p. 362 ; Proc. Phys. Soc, vol. ii. p.

255 ; Phil. Mag., 6th ser., vol. vi. p. 44 ; Preece, Journ. Soa. Td. Eng.,
vol. vii. p. 270.

• Although this patent is dated prior to Hnghes^fl publications, it

4oes not follow that the descriptions were filed before these.

Fig. 1.—Eeia's telephone.

' On this subject see A. G. Bell, PhU. Mag., 6th ser., vol. li. p.
510, and /oum. .Soc. Td, Eng., vol. ix. p. 404 ; Mercadier, Phil, Mag,,
5th ser., vol. xi. p. 78 ; Tyndall, Proc. Roy. Soc, vol. xxxi. p. 307 ;

Routgen, Phil, Mag,, 6th eer., vol. xL p. 308 ; Preece, Proc Roy. Soc,
vol. xxxi. p. 596 ; Bayleigh, Nature, vol. xxiii. p. 274, and Proc, Roy.
Soc, 1877; Bidwell, PhU, Mag,, 6th ser., vol. xi. p. 302 ; S. P. Thomp-
son, Phil. Mag., 5th ser., voL vi. p. 276.

* See W. Smith, Journ. Soc. Tel. Eng., vol. v. p. 183, and vol. vi. p.

423 ; M. L. Sale, Proc, Roy. Soc, vol. xxi. p. 283, and Phil. Mag., 4th
ser., vol. xlvii. p. 216 ; Draper and Moss, Proc Roy, Irish Acad,, vol.

L p. 529 ; Eoase, Phil. Mag,, 4th ser., vol. xlvii. p. 161 ; W. G. Adams,
Proc Roy, Soc, vol. xxiii. p. 635 and voL xxiv. p. 163 ; W. G. Adams
and B. E. Day, iiid., vol. xxv. p. 113 ; Werner Siemens, MonaUber. kSn
Preuss. Akad. der Wissensch. zu Berlin, 1876, p. 280, and Phil. Mag.,
4th eer., vol. L p. 416 ; Sabine, Phil. Mug,, 6th ser., vol y. p. 401.
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Fia 2.—Bell's Drat telephone ; one-
flfth tall Bizc

the end of the strips is similarly in connerion with tho terminal a.

The receiver consists of an electromagnet made up of a magnetiz-

ing coil H, with a str-'it knitting needle for a core. When in use

these two iastrumet's are joined in circuit with a battery B, so

that under ordinary circumstances a continuc^'s current ia Bowing
through the line. Suppose a sound is then produced in front of

the mouthpiece M, the successive variations in the pressure of the

air are communicated to the inside of the box, and cause the mem-
brane to vibrate in unison with the sound Reis's theory of the

action of the instrument was that at each outn'ard impulse of the

membrane the point g would be thrown out of contact with the plate

underneath it and would thus break the circuit. There would con-

sequently result as many breaks in the circuit as there were vibra-

tions in the sound, and, in conformity with Page's discovery, the

electromagnetic receiver would give out a rapid succession of beats,

which would together form a continuous sound of the same pitch

as that to which the transmitter was subjected.

Fig. 2 shows the first telephone made by Bell for transmitting

speech. It coasisted of a wooden frame F, to one side of which a

tube T was fixed ; over the end
of the tube a membrane M was
stretched taut by a stretching ring

K. To the opposite side of the

frame and with its axis in line

with that of the tube T was fixed

an electromagnet H, and between
the membrane II and the end of

the electromagnet a hinged arma-
ture A was arranged in such a way
that its motions would be con-

trolled by the membrane. The
instrument was joined in circuit

with a battery and another simi-

lar instrument placed at a dis-

tance. A continuous current was
made to flow through the circuit,

which kept the electromagnet
magnetized. Bell reasoned thus : when words are spoken in front

of the tube T the membrane will be set in vibration and with it the

armature A, and the vibration of the armature in front of the electro-

magnet will induce variations in the line current ; their magnitude
will be proportional to the amplitude, and their frequency to the

frequency, of the vibrations of tlio armature ; in fact, the difference

between the actual and the average current in the circuit will be

at each instant proportional to the rate of motion of the armature.

It follows from tliis that the armature and membrane of tho distant

instrument should have induced in them a motion precisely similar

to that of the membrane of the transmitter. This telephone was
made in June 1876, but was put aside after trial as unsatisfactory

on account of the feebleness of the sounds it produced ; since then,

however, a successful telephone has been made on pi^cisely the

same plan as that here indicated.

The next form tried is shown in fi". 3. It is very similar except

in constructive details to the first ; the hinged armature, however,

ia omitted, its place being
taken by a small iron disk A
fixed to the centre of the
diaphragm D. The electro-

magnet H is, as before, placed
so as to have the centre of

the soft iron core

O opposite to the
centre of the disk,

and the theory ac-

cording to which it ^^° 3.— Bell's second telephone; one-fifth full size.

was expected to act is the same. The results obtained with this

instrument were much more satisfactory ; indeed it was with one

precisely like that shown in the figure that the remarkable results

of the Philadelphia exhibition in 1876 were obtained. A perspec-

tive and a sectional view of the receiving instrument used along

with that shown in fig.

8 are iUustrated in figs.

4 and 5. It consisted

of an iron cylindrical

box B, through the axis

of which a rod of soft

iron C was passed to

form the core of an
electromagnet, having
the magnetizing helix

H wound on the upper
half of its length. Fig. 4. Fig. 5.

Across the top of the Fios. 4, S.—Bell's Iron tor receiver 0876).

box a thin disk D of ^^- *, perspective view ; fig. 5, sectional view,

soft iron was fixed, tho core C being just clear of the disk when
the strongest current is flowing through the helix. In the per-

spective view the iiak is fenuived, showing the end of the core.

These instruments are interesting, not only because they may b«
considered the first really successful speaking telephones, but be-
cause they are of the same form as those brought to Great Britain
in 1876 by Sir W. Thomson, and exhibited before the British Asso-
ciation at Glasgow in that year.

Fig. 6 shows one of the earliest forma brought into commercia]
use. On each pole of a somewhat large horse-shoe permanent magnet

Fig. 6.—Bell's multiple pole telephone (1877); onc-hlllj lull size.

M a short coil E with a soft iron core was fixed This is one of the

early forms of permanent magnet telephones, of which there were
at that time several, including a hand telephone very similar to

that shown in fig. 7. In another foi-m, introduced about the end
of 1877, the small magnetizing coils and soft iron cores were fixed

on the side and opposite the poles of the horse-shoe magnet, and
the diaphragm was placed wit its plane parallel to that of the
magnet. The diaphragm in thtse telephones was of thin sheet iron

and a little over i inches in diameter.

The form of telephone now almost universally in use is shown in BeD't

7. It was introduced in December 1877 and consists of a com- hand
magnet ii, fitted into the centre of atele-

phoM
pound permanent
tube of vulcanite

or "hard rubber"
and carrying atone
endashort electro-

magnet, the coil of

which through its

terminals t,t is in- ^ ^^^ ^ -BeU's hand telephone, present form,
eluded m the cir- ^'^ ' '^

cuit when the instrument is in use. In front of the electromagnet,

with its plane normal to the axis of the magnet, is fixed a thin soft

iron disk about 1^ inches in diameter, which has its cover cut to a

convenient shape to form a mouthpiece. Thii telephone acts well

either as a transmitter or as a receiver ; but for the former purpose

it is now seldom used on account of the great advances which have

been made in " microphone " transmitters.

It has been stated that Bell and Elisha Gray almost simnltane- Bell'a

ously suggested the use of a column of liquid to vary the resistance liquid

in the circuit. The form
of instrument proposed by
the former and said to

have been exhibited at tho

Philadelphia exhibition is

shown in fig. 8. It con-

sists of a speaking tube

or mouthpiece M, across

the lower end of which a

membrane D is stretched.

To tho centre of the mem-
brane a light rod R, made
of metal or of carbon, is

fixed with its length at

right angles to the plane

of the membrane. Under
the lower end of R a small

metallic vessel C is sup-

ported on a threaded rod,

working in a nut fixed to

thesoIeF.sothatitsheight S
may be readily adjusted. Fig. 8. Fig. 9.

Suppose C to be filled with Fio. 8.-Beir3 liquid transmitter,

water or any other con- Fio. 9.-El,sha Gray s Uquid tmnsnutter

ducting liquid, and the rod R to bo of metal C is raised untU the

liquid just touches the point of the rod, when advantage is taken

of the change of contact resistance with the greater or less irameiJ

sion of R during the vibration of D Good results were obtamed

with mercury as the liquid and with a rod of carbon.

The arrangement proposed by Elisha Gray is almost identical in

form with Bell's. The only difference seems to be that Gray in-

tended the rod B (fig 9) to reach near to the bottom of the vessel

B or to the end of another rod, a prolongation of 6, projecting up

from the bottom. The variation of tho current was produced by

the variation of the distance between the ends of the rod caused

by the vibrations of the diaphragm. This plan was not tried untal

after the success of BeU's experiments was known, and when it wa»
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tried the results did not prove encouraging. Indeed the Tariations

of the resistance which can be produced, in this way must be excess-

ively small, unless the liquid has a very high specific resistance,

the distance between the ends is very small, and the sides of the

r ds are prevented by an insulating covering from interfering with

th« results. Neither of these transmitters nas any great merit as

such, but they show that both Bell and Gray clearly recognized

the principle on which successful transmission of the different forms
of sound, including speech, could be accomplished-

The first successful microphone transmitter was Edison's. An
early form of it (fig. 10) somewhat resembles Bell's hand tele-

phone in ex-

cell of insulating

its bottom a flat-

screw G J on the

layer of carbon
top of that a thin

D, and above
cover of the cell,

position by a

centre of this

rubber tubing,

. the diaphragm
hand telephone, is held in

M. The varying pressure

duced near it, causes corre-

pressure on the carbon
similar variations in its elec-

when the instrument is in-

cuit through which a cur-

tious in the pressure on the ^^j
sponding undulations in C^:

Hnghes's Perhaps the best known p,„
micro- are those introduced by
^hone. the commonest is shown

ternal form. A
material has at

headed platinum
top of G is a
powder C, on the

platinum disk

that, forming the

a ilisk of ivory B, held in

ring E. Resting on the

piecedisk is a small piece of

which is lightly pressed by
A, and tnis, as in the

position by the mouthpiece

on A, when a sound is pro-

sponding variations in the

powder, and this produces

trical resistance. Thus,

eluded in an electric cir-

rent is flowing, undula-
__*> diaphragm produce corre-
^^ the current

jQ_l,^ji. forms of the microphone
Eon's micro- Prof. Hughes. One of
phone twas-in fig. 11. . It consists of
""**""

wood, B and D, fixed to-

D forms
two rectauguiar pieces of

gether with their pianes at right angles to each other.

the base, and to B two small blocks of carbon C, C are attached.

A of the same
small cups formed
two electrodes e, e

pose of inserting

circuit. The ma-
most suitable for

was wood charcoal

Between these a light rod
material is supported on
in C, C. To the blocks
are connected for the pur-
the instrument iu an electric

terial which Hughes found
the carbon blocks and rod
metallized by heating it to

redness and plunging it

while hot into mercury. If

this' microphone is joined

in circuit with a telephone

and a small lottery, say
one or two small Daniel!
cells, the Vibration pro,
duced by a fly walking on .^'°- H-—Hughes's uiicroptonc.

the base D can be distinctly heard in the telephone. The same
apparatus will also act as a microphone transmitter, but the sounds
are apt to be harsh. A better form for this purpose is shown in
fig. 12. In this a light pencil of carbon II
has one end resting on two blocks of
lower one being
fixed to the base.

The pressure of M
on the carbon block ..

is regulated by a tp#Mgg:''-Mg^^

is pivoted at A and
carbon c, c, _ thi

M

Fio. 12.—Microphone transmitter.^'
spring i. .This ar

rangemenj is en
closed in a box of thm wood, against which the sound is directed?.

It is capable of acting well as a transmitter, and especially in 'a

modifiea form used by Hughes as a microphone receiver, "\The
lower block c is then attached to the centre of a vertical diaphragm
and against it the sounds are directed.

The Blake transmitter, which is perhaps most wi&iy tise3~ of

all, is a simple modification of the Hngnes instrument last described.

It consists (fig. 13) of a frame F, to which is attached a diaphragm
D of thru sheet iron ; in front of this is a cover M, M provided with
a suitable cavity for directing the sound-waves against the dia-

phragm. The microphonic arrangement consists of a spring S,

about the hundredth of an inch thick and the eighth of an inch
broad, fixed at one end to a lever L, and carrying at its free ex-

tremity a brass block W. In one side ofW a small disk C of gas
carbon is inserted, resting on the hemispherical end of a small

platinum pin K, about the twentieth of an inch in diameter, held

in position by a thin spring A. The pressure of the carbon on the
platinum point can be adjusted by the screw N, which turns the

lever about the flexible joint G. The electrical connexions of the

instrument as arranged for actual use are also illustrated in the
figure. ^The curreat circuit gots through S, W, C, K, A, and the

primary circuit of the induction coil I to the battery B, and thenc*

to S again. This forms a local circuit at the transmitting statioB.

The line of circuit passes through the secondary of the inductioo

Fio. 13.— Blake'a transmitter.

coil I to the line, from that to the telephone T at the receiving

station, and then either to earth or back to the induction coil by
a return line of wire.

Telephonie Circuits.

The lines used for telephone purposes are, generally speaking; Tele*

BO far as erection, mode of inculation, and so on are concerned, much phoq
the same as those used for ordinary telegraphs. In towns where ^r^^
a very large number of wires radiate from one centre or exchange,

as it is called, where thick wires are unsightly, and where it is

often necessary to provide for long spans, a comparatively tliin wire

of strong material is employed. For this reason various bronzes,

such as silicon, aluminium, &c., have come to be extensively used
for making wires for telephone lines. They are made from about
the twentieth to the thirtieth of an inch in diameter, and are found
to wear well in the somewhat mixed atmosphere of a town ; and
owing to their lightness and considerable tensile strength it is com-
paratively easy to erect them and keep them in order. The main
objection to them is the high electrical resistance they oppose to

the current. The lines on a town exchange system are not, how-
ever, as a rule, so long as to make this objection of great import-
ance. But long lines, such as those extending between towns some
miles apart, should be made of pure copper wire hard drawn. It has
lately been found possible to draw copper so hard as to be almost
equal to bronze in strength, and yet to retain about three times the
electric conductivity of that substance. Copper and bronze wires
possess great advantages for telephonic purposes over the iron wires
employed in telegraph lines, in that they offer a much lower effective

resistance to the rapidly undulating and intermittent currents pro-
duced by telephonic transmitters. The electric resistance opposed
by a wire to the passage of such a current is always greater than
that opposed to a steady current, and this difference is much more
marked when the wire is of magnetic material like iron. This in-
creased resistance rises in proportion to the rapidity of the undula-
tions of the current ; consequently high notes are more resisted
than low notes. Besides this variable resistance, telephony has to
contend with "self-induction" (see Electricity, vol. viii. p. 76
sq.) of the current on itself, and this is by no means unimportant,
especially on long circuits.* The marked difference between iron
and copper for long circuits is plainly shown by the fact that
Rysselberg and others have spoken clearly to a distance of over
1000 miles through a; copper wire insulated on poles, whereas Preece
could not work a similar line of iron wire between London and
Manchester.
The electrostatic capacity of the line (see Teleoraph, p. 115

above) is also diminished by the use of thin wires of highly con-
ducting material. They should all if possible be erected on poles
at a considerable height above the earth. It is not practicable to
work an ordinary underground line through more than 20 miles
and cable telephony through distances of over 100 miles may in
the present state of science be put down as an impossibility.

-Another element of great importance in connexion with telephone
1 Seo papers by Prof. Hughes, Proa. Soc Tel. Entf., vol. xv. p. 6 and Proc.

Boy. Soc, vol. xi. p. 468, with remarlcs on them by Prof. H. F. Weber Td.
Joum., vol. 3viii. p. S21 and vol. xix. p. 30; by Oliver Heavleide Phil ilay/.',

vol. xiil. p. 118; by Rayleigh, fkU. Ma}., vol. xxi. p. 381 ar«l vol.'jxii. p. 469.
Bee also Prof. Cbrystal on the "Differential Telephone," in 'jrunj Rem Soc
Edinb., VOL xnt pp. 609-636/



TELEPHONE 133

rfnes whicli in most cases does not require to be attended to in

ordiuary telegraph circuits, is the induction from one line to aa-

other (see Electkicitt, vol. viii. p. 78 sj. ). When two lines having,

as in ordinary telegraphy, an earth connexion at each end run for

any great distance, say a mile or more, parallel to each other on

the eame supports, a conversation which is being carried on through

one of them can be overheard by means of the telephones on the

other. This is due to the fact that, when a current is suddenly

Bet up in one closed circuit, it induces an instantaneous current in

any other closed circuit which is near to it. This induced current

not only destroys the privacy of the circuit in question but also

lowers its efficiency. The mischief is even greater when telegraph

and telephone lines run along the same route supported on tne

same poles, because the strong intermittent currents sent_ through

telegi'aph wires, and the irregular manner in which the intermit-

tences follow each other, indace a series of such powerful secondary

currents in the telephone lines that the noise heard in the tele-

phone is often sufficient, when the line is a mile or two long, to

drown all speech. In the case of parallel telephone lines the best,

if not the only, cure is to use return wires, and arrange them so that

the currents induced In the outgoing wire shall be neutralized by the

corresponding current induced in the incoming wira For mixed

telcraph and telephone circufts various methods have been pro-

posed ; but the most generally approved plan is to have return

wires. For circuits worked wholly on the return principle the main
thing to be attended to is the symmetrical arrangement of the wires,

BO that the outgoing and incoming wires may be subjected to the

eame influence. This is nearly provided for oy ruuuing them in

such a way that they may be all supposed to lie on the surface of a

cylinder in lines parallel to its axis, the two wires at the opposite

ends of a diameter being always used for the same circuit. When
more than four wires form the group complete compensation is not

obtained in this way, because too current is always stropger near

the transmitting end of the line than near the receiving end, on

account of the very sensible efl"ect of the capacity and the leakage of

the line. It is therefore best to arrange the wires in groups of four

—that is, in pairs of circuits—and run them so as to form spiral

lines round an axial line equidistant from each of the four wires.

Any pair of wires forming a circuit which runs parallel to other

wires can be arranged so as to be very nearly free from induction

by interchanging their position relatively to the other wires at short

distances along tlie line. Care must, however, be taken, when more
than one group of four or when more than one pair are run, thot

the compensation produced by the twisted arrangement of oue set,

or of the interchanges of the wires in the dirfereut pairs, is not

spoiled by the twisting or interchauging of another set or pair.

Telephone lines running parallel to telegraph lines should be formed
into one or more groups, each being run on the twist plan so as to

eliminate as completely as possible tne effect of the telegraph signals

;

the small residual effect of the telephone signals is of comparatively

little importance in such a case. A twisted cable of telepnone wire

may, when each circuit is formed by diametrically opposite wires, be

placed in the same tube with similar cables employed for telegraph

purposes. The central wii.e of the cable may be used either as a

telegraph line or as a telephone line having an earth return.

Another method is to use powerful telephone transmitters and
insensitive receivers ; that is to say, make the telephone currents

so powerful that the telegraphic induced currents will bo small in

comparison, and use receivers so insensitive as to suit such currents.

One of the main obstacles in the way of Ihis method at present is

the difficulty of getting strong telephonic currents, for even the best

transmitters are not yet sufficiently powerful, and there is, besides,

a decided tendency towards a loss of quality in the Round when Iho

transmitter is made powerful. A third method is to render the

telegrapliio current compara tively harmless by taking away the

suddenness of the intermittences. This is quite poaaible because

the number of currents sent per second, even on fast working circuits,

is not such as to produce a high musical note. If, then, the currenls

be made in some way to rise slowly to their full strength and fall

again slowly to zero the diaphragm of the receiving instrument,

instead of showing the sudden rise and sudden fall as at present.

Would move so slowly backwards and forwards that the ear would
not be disturbed by the sound. Perhaps the simplest woy to accom-

plish this is to place an electromagnet in the circuit of the tele-

graph line a( the sending station, for the self-induction of the

magnet coil prevents the current assuming its strength suddenly.

But on telegraph circuits where speed is of great imjiortance this

method cannot be followed owing to the retardation of the telegraph

signals and the consequent loss of speed thereby occasioned.

An ingenious application of the method of compensation jnst

indicated has been made by Eysselberg, who has used not only wires

carried on the same poles as the telegraph but even the telegraph

lines themselves for telephone purposes. The arrangement of his

system is shown in fig. 14, where L and Ij^ represent two telegraph

lines. Betweeu tliese, at each end, are inserted two condensers

0„ Cj and a telephone T, together with transmitters, &c., so that,

Cnpposing the telegraph inst^omenta removed, the two wires would

pressed the current is

magnet E and the con-

, be charged, giving in

static capacity at the

The current is still

electromagnet E'
;

bo an ordinary telepbone circuit worked through condensers. The
telegraph apparatus consists of bn ordinary receiver K, sending
battery B, and key K,
together with a con-
denser 0, inserted be-
tween the earth and the
line terminal of the key,
and two electromag-
netic indactors E, E'.

When the key is de-

retarded by the electro-

dense- C, which has to

fact additional electro-

sending end of the line. \\ ur<i.

further retarded by the Fig. 14.

hence the condenser Cj becomes charged so gradually that very
little disturbance is noticeable in the telephone T. The condensers
Cj, Cj prevent leakage from one line to the other, but have suffi-

cient capacity to allow the telephone to act as if it were in a
metallic circuit.

TJie TTorhing of TeUphoM Circidts.

The method first employed for working a telephoue line was
extremely simple. A single line of wire, like an ordiuary telegraph

line, had a Bell telephone included in it at each end and the ends
were put to earth. AVords spoken to the telephone at one end could

be heard by holding the telephone to the ear at the other. To
obviate the inconvenience of placing the telephone to the mouth
and the ear alternately, two telephones were commonlj' used at each
end, joined either parallel to each other or in series. The con-

trivance most generally adopted for calling attention is the call bell,

rung either by a small magneto-electric machine or by a battery.

The telephone was switched out of circuit when not in use and the

bell put in its place, an ordinary key being used for putting the

battery in circuit to make the signal. This arrangement is still

employed, a hook being attached to the switch lever so that the
mere hanging up of the telephone puts the bell in circuit. In eomo
cases, when the bell is rung by a magneto machine, the coil of the

machine is automatically cut out of circuit when it is not inaction,

but the turning of the handle moves a centrifugal arrangement by
which it is thrown in.

At first it was usual to employ the same instrument both as trans- WotU)^
mitter and as receiver, and to join it in the direct circuit. But it with
was soon found that the microphone transmitter could only be used txiao-
to advantage in this way when Jthe total resistance of the circuit, phoMk
exclusive of the microphone, was small compared with the resistance

of the microphone,—that is, on very short lines worked with low
resistance telephones. The transmitter on long and high resistance

lines worked better by joining indirectly in a lofal circuit, in the

manner shown in fig. 13, the microphone, a battery, and the primary

of an induction coil, and putting the line in circuit with the second-

ary of the induction coil, which acted as the transmitter. The
resistance of the microphone can thus be made a large fraction of

the total resistance of the circuit in which it is placed ; hence, by
using considerable currents, small variations in its resistance can

he made to induce somewhat powerful currents in the line wire.

The requisite energy is derived from the battery. If there are other

resistances in the circuit it is, in some cases, better to join it as a

shunt to the primary circuit of the induction coil. It may even

prove advantageous to insert resistances in the circuit, increase the

battery power, and join the microphone as here indicated, because

in this way powerful currents can be obtained in the line without

the harshness which is apt to be produced by the variations of a

strong current passing through the microphone.

Translation from one line to another, or from one section to Traa^

another of the same line, is effected by putting the primary of an tloo.

induction coil in the place of the receiving telephone, the secondary

being in circuit with the second line or section. This plan is use-

ful where the same message is to be sent to different 'places at once

(distributed), and is sometimes used for translating from a double

wire to a single wire system. Probably a better plan is to work a

microphone by the membrane of the receiving telephone, and re-

transmit the message, taking new energy from a second battery.*

When the induction coil arrangement is used for translating from

a double to a single wire circuit, or vice versa, it is neces-iary to

make the induction coil suit the circuits, so that either coil may
be used as primary, according to the end from which the message is

sent. Everything else being similar, the resistances of the coils

should be in nearly the same ratio as the resistances of the lines

in which they are placed.

In a large town it is neither practicable nor desirable to conned

each subscriber directly with all the other subscribers, hence a

system of " exchanges " has been adopted. An exchange is a central

station to which wires are brought from the different subscribers,

any two of whom can be put in telephonic communication with eack

other when the proper pairs of wires ore joined together in the ex-

1 See ThoBiBon end HoostOD, Td. Jtm-m., 16th Ai:£ust 1878.
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change. The arrangement is illustrated in fig. IE, where C represents

an exchange from which wires radiate to the points a, h, c, d, . . .

Suppose a wishes to speak to rf ; he communicates his wish to aa
attendant at 0, who first

calls d, and then con-

nects 6 to 1, making
the circuit continuous
from a to d. The ar-

rangements at the ex- " O
phange for facilitating

connexions yary con-

siderably, hut are simi-

lar in principle to the _ ^
switch boards used in . _,,-,,v .

telegraphy. Each of the
F.a 16.-Tclepbone cxchango.

wires is first brought to an indicator and then to a sot of terminals

arranged in an orderly manner on a board, the number of the

termiuol for any one wire being the same as the number under the

shutter of the indicator in that wire circuit. In many cases the

terminals take the form of spring clips, which connect the line to

earth, and under which a thin piece of metal, covered with insulat-

ing material on one side and called a "jack," can be readily inserted

(or connecting that circuit with any other. A piece of flexible wire

5ord, carrying a jack at each end, forms a ready and common medium
p{ connexion ; hut in many cases the switch board is arranged with

cross strips of metal so that by inserting a jack into the terminals

of the two wires they can 'be both connected to the same strip of

metal and therefore together. In large exchanges one switch board

of moderate size is not sufficient, and so a number are fitted, being

connected together by several conductors, in order that no interrup-

tion may ensue in consequence of these being all occupied. A line

on one board is connected with one on another board by joining the

terminal of the first to one of the conductors connecting the two
boards by a jack -cord, and then by another jack-cord connecting

that conductor to the terminal of the other line. Thus different

switch boards may be looked upon as separate ex'-hanges, connected

together by a number of ti-unk wires after the manner described

below.
In a large system it is much more convenient and economical to

have exchanges in the various districts, and connect these with a

central exchange by a sufficient number of trunk lines, A eub-

seriber in one district wishing to speak to a subscriber in another

calls the exchange in his own district and is put in communication

by the attendant stationed there with the central exchange. The
attendant at the central exchange puts the subscriber in communi-
cation with the district he recjuires, and the attendant there calls

the other subscriber and joins the two subscribers' lines together.

In some cases neighbouring district exchanges have, besides a com-
mon means of communication through the central exchange, an
independent connexion. These arrangements are diagrammatically

\l-

Fig. 17.—Indicator or
annQDciator.

Fio. 16.—Telopbone district ezdiangeB.

illnstratcd in fi". IC, where 1, 2, 3, 4, 5, 6 represent district ex-

changes and C tne central exchange ; districts 3 and 4 and 4 and
6 are supposed to have independent connexions.

An arrangement was proposed about two years ago by Mr D,
Sinclair of the Glasgow telephone exchange for allowing small dis-

trict exchanges to be worked by the attendants at the central ex-

change.' The two exchanges are connected by a trunk line and
from the district exchange wires are led to the different subscribers.

These wires are in the normal state of matters connectecl with con-

tact plates, over which an arm joined to the trunk wire can be

made to travel. Suppose the central exchange wishes to speak to

any one of the subscribers, the arm is made to travel round, by
currents sent from the exchange through an electromaguetio step

by step arrangement, until it comes in contact with the proper

plate, after which the subscriber is called in the ordinary way.

\\T)en one subscriber belongiog to the district exchange wishes to

speak to another in the same district, he nnga the bell in the ordi-

nary way, and this operation disconnects all other subscribers and
puts him in connexion through the trunk line with the central ex-

i See Frx. nu. Soc. q/ Glasgow, vol. ivii. p. 89. ^

chango. The attendant there ascertains to whom it is that ho
wishes to speak, and by moving round the contact arm puts tha

two subscribers' lines in contact.

Tha indicator, or annunciator as it is sometimes called, is shown

in fig. 17. It consists of an electromagnet M, which on a current

being sent through it puUs down the

armature a, relievos the catch e, and

allows the shutter d to fall down,

exposing a plate p, on the front of

which the number of the subscriber

is printed. "When the exchange is

called, the shutter d is dropped, the

attendant connects the Une leading

to tha exchange table with the ter-

minal corresponding to the indicator, and finds who is wanted
;

then he calls that subscriber, makes the through connexion, and

puts up the shutter. When the subscribers have finished, both

call the exchansje or, as it is commonly put, "ring off" ; this

drops b»th shutters and serves as tha signal that they nave finished

speaking.

The principle of transmitting sound by the radiophone will be Ilaei*-

nnderstood from fig. 18. M represents a mirror, from which a phone.
^

beam cf light is reflected through the lens i to a second mirror m,
and m. forms a diaphragm against the

back of which the sound vibrations sent

through the tube t are made to impinge.
The beam of li"ht, after being renected

from m, passes through the lower lens I,

and thence as a nearly parallel beam to

the parabolic reflector R. A
photophonic receiver P, sup-

posed in this case to be a
spiral of selenium wire wound ^
on the surface of a cylinder, Fio. 18.—Bell's radiopl one.

is placed at the focus of the reflector so that the beam of light from
m 13 concentrated on it. In circuit with the receiver P a battery B
and a telephone T are included and through the circuit a feeble

electric current flows continuously. The photophonic receiver should
be placed so as to receive as little light as possible from any other

source than the mirror m. Words spoken through the tube tmaVe
the mirror m vibrate, so that the beam of light reflected from it

becomes more or less spread. The lens I is then nnable to bring
the beam into parallelism, and the intensity of the reflexions from
R to P is varied, therefore also the current through the coil of tha

telephone, which in consequence gives out a sound. The amount
of spreading of tha beam being proportional to the intensity of tha

vibrations of to, and this again proportional to the intensity of tha
sounds, the sounds heard in the telephone are similar to those pro-

duced at the end of t. Theoretically the receiver may be at any
distance from the transmitter, but considerable difficulty arises £f

the distance is great.

One of the simplest forms of the phonograph is shown in fig. 19. Pbocft-l

It consists of a rigid spindle 3 screwed for about one-thiid of its grapk
length, and fitted to ' '

work smoothly but
tighrly in tha frame

/, /, which is se-

curely attached to a
sole plate P. On the

spindle a drum D is

fixed, the axis of
which coincides ac-

curately with that

I of the spindle. On
the surface of the >^

drum a screw isC—
cut of precisely the F'o- IS.-Edison's phonograph,

same pitch as that on the spindle. A fly-wheel W is fixed to

one end of the spindle, and it provided with a handle H, by
which the epindle and drum can be conveniently turned. Ona
of the bearings has either a screw thread cut along it, or is fitted

with one or more studs which work easily, but without shake, in
the screw thread. When the spindle is turned, it receives a trans-
verse motion, and a point fixed relatively to the sole plate P and
touching the drum traces out a spiral on its surface, exactly coin-
ciding with the screw thread cut on it. A mouthpiece M, like that
of a telephone transmitter, provided with a diaphragm of parch-
ment or similar substance, is mounted on a lever, which is pivoted
at h and provided with a set screw b. A blunt needle point is

either fixed to the centre of the diaphragm or carried by a light
spring in such a way as to press -on the centre of the diaphragm
with the needle point projecting outwards. To use the instrument,
the drum D is covered with a sheet of somewhat stiff tinfoil, and
the mouthpiece is adjusted as shown in the figure, with the needle
point over the hollow part of tha tinfoil, and fixed by the set screw
to makft a slight indentation in it. The drum is then turned and
words spoken in a somewhat loud and clear tone in front of th»
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moatlipiece. The vibrations of the diaphragm cause the needle

point to make indentations more or less deep, according to the

uitensity of the sound, iu the surface of the tinfoU. If the mouth-

piece is then raised, the drum turned back to its original position, the

mouthpiece lowered so that the point rests on the groove wiach it

previously made, and the drum again turned, the diaphragm, acted
on by the needle point passing over the indentation, will give out
the same words which were spoken to it. (T. GR.)

TELESCOPE
THE telescope is aa optical instrmnent employed to

view or discover distant objects.^ The fundamental

optical principles involved in its construction have already

been dealt with in the articles Light and Optics, and

these should be first perused by the reader.

HiSTOEY.

The credit of the discovery of the telescope has been a

fruitful subject of discussion. Thus, because Democritus
announced that the milky way is composed of vast mul-

titudes of stars, it has been maintained that ho could only

have been led to form such' an opinion from actual

examination of the heavens with a telescope. Other

passages from the Greek and Latin authors have similarly

been cited to prove that the telescope was known to the

ancients. But, as has been remarked by Dr Robert Grant
(^History of Physical Astronomy, p. 515), we are no more
warranted in drawing so important a conclusion from
casual remarks, however sagacious, than we should be

justified in stating that Seneca was in possession of the

discoveries of Newton because he predicted that comets

would one day be found to revolve in periodic orbits.

Molyneux, in his Dioptrica Nova, p. 256, declares his

opinion that Roger Bacon (who died c. 1294) "did per-

fectly well understand all kinds of optic glasses, and knew
likewise the method of combining them so as to compose
some such instrument as our telescope." He cites a

passage from Bacon's Opus Majus, p. 377 of Jebb's edition,

1733, translated as follows :

—

" Greater things than these may be performed by refracted vision.

For it is easy to understand by the canons above mentioned that

the greatest objects may appear exceedingly small, and the contrary,

also that the most remote objects may appear just at hand, and the

converse ; for we can give such figures to transparent bodies, aud
dispose them in such order with respect to the eye and the objects,

that the rays shall be refracted and bent towards any place we
please, so that we shall see the object near at hand or at any dis-

tance under any angle we pleasn. And thus from an incredible

distance we may read the smallest letters, jnd may number the

smallest particles of dust and sand, by reason of the greatness of

the angle under which we see them. . . . Thus also the sun,

moon, and stars may be made to descend hither in appearance,

andoto be visible over the heads of our enemies, and many things

of the like sort, which persons unaaquainted with such things

would refuse to believe."

Molyneux also cites from Bacon's. Epistola ad Parisi^sem,

"Of the Secrets of Art and Nature," chap. 5 :

—

"Glasses or diaphanous bodies may be so formed that the most
remote objects may appear just at hand, and the contrary, so that

we may read the smallest letters at an incredible distance, and
may number things, though never so small, and may make the

stars also appear as near as we please."

These passages certainly prove that Bacon had very

nearly, if not perfectly, arrived at theoretical proof of the

possibility of constructing a telescope and a microscope

;

but his writings give no account of the trial of an actual

telescope, nor any detailed results of the application of a

telescope to an examination of the heavens. It has been
pointed out by Dr Smith, in his Complete System of Optics,

that Bacon imagines some effects of telescopes which
cannot be performed by them, and his conclusion is that

Bacon never actually looked through a telescope.

Giarabattista della Porta, in his Magia, Naluralis, printed
in 1558, makes the following remarkable statement :

—

' In recent years the term "photographic telescope" has been
applied to instruments employed to record the appearance of celestial

objects by photography.

" If you do but know frow to join the two (viz., the concave and
the convex glasses) rightly together, you will see both remote and
near objects larger than they otherwise appear, and withal very
distinct."

Wolfius infers from this passage that its author was the
first actual constructor of a telescope, and it appears not
improbable that by happy accident Porta really did make
some primitive form of telescope which excited the wonder
of his friends. Here, however, his interest in the matter
appears to have ceased, and he was imable either to ap-

preciate the importance of his discovery or to describe the
means by which the object was attained. Kepler, who exa-

mined Porta's account of his concave and convex lenses by
desire of his patron the emperor Rudolph, declared that

it was perfectly unintelligible. Poggendorff {Gesch. der

Physik, p. 134) throws considerable doubt on the origin-

ality of Porta's statement.

Thomas Digges, in his Stratioticus, p. 359, published in Leonard

1 579, states that his father, Leonard Digges, Digges.

"among other curious practices had a method of discovering by
perbpective glasses set at duo angles all objects pretty far distant

that the sun shone upon, which lay in the country round about,"

and that this was by the help of a manuscript book of

Roger Bacon of Oxford, who he conceived was the only

man besides his father who knew it. There is also the

following passage in the Pantometria (bk. i. chap. 21) of

Leonard Digges ^ (originally published by his son Thomas
in 1571, and again in 1591):—

•

"Marvellous are the conclusions that may be performed by
glasses concave and convex, of circular and parabolic forms, using

for multiplication of beams sometime the aid of glasses transparent,

which, by fraction, should unite or dissipate the images or figures

presented by the reflection of other."

He then describes the effects of magnification from a com-
bination of lenses or mirrors, adding :

—

" But of these conclusions I minde not here to intreate, having
at large in a volume ' by itselfe opened the miraculous effects of

perspective glasses."

It is impossible to discredit the significance of these

quotations, for the works in which they occur were pub-

lished more than twenty years before the original date

claimed for the discovery of the telescope in Holland.

That Roger Bacon had tolerably clear ideas as to the

practical possibility of constructing telescopes, and that

Leonard Digges had access to some unpublished MSS.
of Bacon, and by their aid constructed some form of tele-

scope, seem to be obvious inferences from the preceding

evidence. But it is quite certain that previous to 1600

the telescope was unknown, except possibly to individuals

who failed to see its practical importance, and who confined

its use to "curious practices "or to demonstrations of

" natural magic." The practical discovery of the instru-

ment was certainly made in Holland about 1608, but the

credit of the original invention has been claimed on behalf

of three individuals, Hans Lippershey and Zacharias

Jansen, spectacle-makers in Middelburg, and James Melius

of Alkmaar (brother of Adrian Metius the mathematician).

Descartes, in his treatUe on Dwptrics (1637), attributes the dis-

COvery to Metius "about thirty years ago," whilst Schyra:lu3 de

Rheita, a Capuchin friar, in his Omlus Enoch et Elta (Antn'crp,

1646), gives the credit to Lippershey about 1609 Peter Borel,

physiciln to the king of Franco, published at The Hague, in 1655,

a work JDe Vera Tekccopii Itivai^re. He was assisted m it3 pre-

paration by William Borel, Dutch envoy at the """^ of France

and the latter declares, as the result of patient investigation, that

» He died about 1570. His eon alludes to his untimely death m

the preface to the PaniomeCria.
' There is no further trace of this volume.
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Jansen and his father were the real inventors of the telescope in

1610, and that Lippershey only made a telescope after hints acci-

dentally communicated to him of the details of Jansen's invention.

But the most trustworthy information on- the subject is to be got

from the researches of Van Swindfn.' Briefly summarized, this

evidence is as follows. In the library of the university of Leyden,

amongst the MSS. of Huygens there is an original copy of a

document (dated 17th October 1608) addressed to the states-general

by Jacob Andrianzoon (the same individual who is called James

Metius by Descartes), petitioning for the exclusive right of selling

an instrument of his invention by which distant objects appear

larger and more distinct. He states that he had discovered the

instrument by accident when engaged in making eiperiments, and

had so far perfected it that distant objects were made as visible

and distinct by his instrument as could be done with the one which

had been lately offered to the states by a citizen and spectacle-

maker of Middelburg. Among the Acts of the states-general pre-

served in the Government archives at The Hague, Van Swinden

found that on 2d October 1603 the assembly of the states took into

consideration the petition of Hans Lippershey, spectacle-maker, a

native of Wesel and. an inhabitant of Middelburg, inventor of an

instrument for seeing at a distance. On 4th Octolier a committee

was appointed to test the instrument, and on the 6th of the same

month the assembly agreed to give Lippershey 900 florins for his

instrument. Further, on the 15th December of the same year they

examined an instrument invented by Lippershey at their request

to see with both eyes, and gave him orders to execute two similar

instruments at 900 florins each ; but, as many other persons had

knowledge of this new invention to see at a distance, they did not

deem it expedient to grant him an exclusive privilege to sell such

instruments. The dates of these documents dispose effectually of

Borel'a statement that Lippershey borrowed the ideas of Jansen in

1610. They also prove that, whilst Metius was in possession of a

telescope, with which he may have experimented, about the time

when Lippershey presented his application for patent rights, yet

Ire makes no pretension that Lippershey borrowed the invention

from him. The conclusion is that Lippershey was the first person

who independently invented the telescope, and at the same time

made the instrument known to the world. The common story is

that Lippershey, happening one day, whilst holding a spectacle-lens

in either hand, to direct them towards the steeple of a neighbouring

church, was astonished, on looking through the nearer lens, to find

that the weathercock appeared nearer and more distinct. Ho
fitted the lenses in a tube, in Order to adjust and preserve their

relative distances, and thus constructed his first telescope. But
doubt may be thrown on this traditional account owing to the

further statement that the image of the weathercock so viewed was

seen turned upside down. All the original Dutch telescopes were

composed of a convex and a concave lens, and telescopes so con-

structed do not invert. The inverting telescope, composed of two

convex lenses, was a later invention ; still it is not impossible that

the origirial experiment was made with two convex lenses.

Telescopes seem to have been made in Holland in con-

siderable numbers soon after the date of their invention,

and rapidly found their way over Europe. Sirturus, in

his De Telescopio (1618), states that "a Frenchman pro-

ceeded to Milan in the month of May 1609 and offered

a telescope for sale to Count di Fuentes"; and Lorenzi

Pigorna writes,^ under date 3 1 st August 1609, that "Galileo

had been appointed lecturer at Padua for life on account

of a perspective like the one which was sent from Flan-

ders to Cardinal Borghese." Simon Marius, the German
astronomer, appears to have made astronomical observa-

tions in 1609 with a telescope which he procured from
Holland, and Professor Rigaud of Oxford found from the

MSS. of Harriot, the mathematician, that he had been

making astronomical observations with a Dutch telescope

as early as July 1609. Galileo, in his Ifunciics Sidereus,

states that, happening to be in Venice about the month of

May 1609, he heard that a Belgian had invented a per-

spective instrument by means of which distant objects

appeared nearer and larger, and that he discovered its

construction by considering the effects ot refraction. In

his Saggiatore Galileo states that he solved the problem

of the construction of a telescope the first night after his

return to Padua from Venice, and made his first telescope

next day by fitting a convex lens in one extremity of a

leaden tube and a concave lens in the other one. A few

' Soe Dr jroU of Utrecht, in Joum. Roy. Inst., vol L, 1831.
' Leitre d'Uomini lUustri, g. 112. Venice. 1744.

days afterwards, having succeeded in making a better

telescope than the first, he took it to Venice, where he
communicated the details of his invention to the public,

and presented the instrument itself to the doge Leonardo
Donato, sitting in full council. The senate, in return,

settled him for life in his lectureship at Padua and doubled

his salary, which was previously 500 florins, and which

then became treble that which any of his predecessors had
enjoyed. Galileo may thus claim to have invented the

telescope independently, but not till he had heard that

others had done so. In fact the time was ripe ; and, aa

often happens in similar circumstances, only a hint was

necessary to complete the latent chain of thought. Galileo

devoted ail his time to improving and perfecting the

telescope. Knowing the theory of Lis instrument, and
possessed of much practical skill, coupled with unwearied

patience, he conquered the difficulties of grinding and
polishing the lenses, and soon succeeded in producing

telescopes of greatly increased power. His first telescope

magnified three diameters ; but he soon made instruments

which magnified eight diameters, and finally one that

magnified thirty-three diameters.' With this last in-

strument he discovered in 1610 the satellites of Jupiter,

and soon afterwards the spots on the sun, the phases of

Venus, and the hills and valleys on the moon. He demon-
strated the rotation of the satellites of Jupiter round the

planet, and gave rough predictions of their configurations,

proved the rotation of the sun on its axis, established the

general truth of the Copernican system 83 compared with

that of Ptolemy, and fairly routed the fanciful dogmas of

the philosophers. These brilliant achievements, together

with the immense improvement of the instrument under

the hands of Galileo, overshadowed in a great degree the

credit due to the original discoverer, and led to the uni-

versal adoption of the name of the Galilean telescope for

the form of the instrument invented by Lippershey.

Kepler first explained the theory and some of the pra©^

tical advantages of a telescope constructed of two convex

lenses in his Catoptrics (1611). The first person who
actually constructed a telescope of this form was Father

Scheiner, who gives a description of it in his Hosa Ursina

(1630). William Gascoigne was the first who practically

appreciated the chief advantages of the form of telescope

suggested by Kepler, viz., the visibility of the image of Q
distant object simultaneously with that of a small material

object placed in the common focus of the two lenses. This

led to his invention of the micrometer and his application

of telescopic sights to astronomical instruments of pre-

cision (see Micrometer, vol. xvi. p. 242). But it was not

tiU about the middle of the 17th century that Kepler's

telescope came into general use, and then, not so much
because of the advantages pointed out by Gascoigne, but
because its field of view was much larger than in the

Galilean telescope. The first powerful telescopes of this

construction were made by Huygens, after much labour,

in which he was assisted by his brother. With one of these,

of 1 2-feet focal length, he discovered thebrightest of Saturn's

satellites (Titan) in 1655, and in 1659 he published his

Systema Satumium, in which was given for the first time
a true explanation of Saturn's ring, founded on observations

made with the same instrument. The sharpness of image in

Kepler's telescope is very inferior to that of the Galilean in-

strument, so that when a high magnifying power is required

it becomes essential to increase the focal length. Cassini

discovered Saturn's fifth satellite (Rhea) in 1672 with a
telescope of 35 feet, and the t'nird and fourth satellites in

1684 with telescopes made by Campani of 100 and 136
feet focal length. Huygens states that he and his brother

^ This last power could not be exceeded with advantage in this form
of telescope till after the invention of the achromatic object-glass.
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j>ade objeclTglasses of 170 and 210 feet focal length, ana
he presented ene of 123 feet to the Koyal Society of Lon-
don. Auzoiit and others are said to have made telescopes

of from 300 to 600 feet focus, but it does not appear that

they were ever able to use them in practical observations.

i Bradley, on 27th December 1722, actually measured the

y diameter of Venus with a telescope whose object-glass

had a focal length of 212^ feet. In these very long tele-

scopes no tube was employed, and they were consequently

termed aerial telescopes. Huygens contrived some ingenious

arrangements for directing such telescopes towards any
object visible in the heavens,—the focal adjustment and
centring of the eye-piece being preserved by a braced rod
lonnecting the object-glass and eye-piece. Other con-

rivances for the same purpose are described by La Hire
[Mem. de I'Acad., 1715) and by Hartsoeker (Miscel. BeroL,
vol. i. p. 261). Telescopes of such great length were natur--

Uly difficult to use, and must have taxed to the utmost the

skill and patience of the observers. One cannot but pay
a passing tribute of admiration to the men who, with such
troublesome tools, achieved such results.

lUflect-, 'Until Newton's discovery of the different refrangibility
ag tele- ^f light of different colours, it was generally supposed that
icopes. object-glasses of telescopes were subject to no other errors

than those which arose from the spherical figure of their

sui faces, and the efforts of opticians were chiefly directed

tp the construction of lenses of other forms of curvature.

James Gregory, in his Optica Promota (1663), discusses

the forms of images of objects p'-oduced by lenses and
mirrors, and shows that when the surfaces of the lenses

or mirrors are portions of spheres the images are curves

concave towards the objective, but if the curves of the

surfaces are conic sections the spherical aberration is cor-

rected. He was well aware of the failures of all attempts

to perfect telescopes by employing lenses of various forms
of curvature, and accordingly proposed the form of reflect-

ing telescope which bears his name. But Gregory, accord-

ing to his own confession, had no practical skill ; he could

find no optician capable of realising his ideas, and after

some fruitless attempts was obliged to abandon all hope of

bringing his telescope into practical use. Newton was the

first to construct a reflecting telescope. When in 1666 he
made his discovery of the different refrangibility of light

of different colours, he soon perceived that the faults of

the refracting telescope were duo much more to this cause

than to the spherical figure of the lenses. He over-hastily

concluded from some rough experiments {Optics, bk. i. pt.

ii. prop. 3) " that aU refracting substances diverged the pris-

matic colours in a constant proportion to their mean refrac-

tion "; and he drew the natural conclusion " that refraction

could not be produced without colour," and therefore " that

no improvement could be expected from the refracting taler

scope" (Treatise on Optics, p. 112). But-, having ascertained

by experiment that for all colours of light the angle of

incidence is equal to the angle of reflexion, he turned his

attention to the construction of reflecting telescopes. After

inuch experiment he selected an alloy of tin and copper as

the most suitable material for his specula, and he devised

means for grinding and polishing them. He did not

attempt the formation of a pai-abolic figure on account of

the probable mechanical difficulties, and he had besides

satisfied himself that the chromatic and not the spherical

aberration formed the chief faults of previous telescopes.

Newton's first telescope so far realized his expectations

that he could see with its aid the satellites of Jupiter and
the horns of Ven\is. Encouraged by this success, he made
a second telescope of 6 J-inches focal length, with a magni-

fying power of 38 diameters, which he presented to the

Royal Society of London in December 1671. A third form
of reflecting telescope was devised in 1672_by_Cassegrain

(Journal dfs Sgavam, 1672). No further practical advauca
appears to have been made in the design or construction o}
the instrument till the year 1723, when John Hadley (besi
known as the inventor of the sextant) presented to the
Koyal Society a reflecting telescope of the Newtonian con-
struction, with a metallic speculum of 6 -inches aperture
and 62|-inche3 focal length, having eye-pieces magnifying
up to 230 diameters. The instrument -was examined by
Pound and Bradley, the former of whom reported upon it
in Phil. Trans., 1723, No. 378, p. 382. After remarking
that Newton's telescope "had lain neglected these fifty
years," they stated that Hadley had sufficientlyshown " that
this noble invention does not consist in bare theory." They
compared its performance with that of the object-glass of
123-feet focal length presented to the Koyal Society by
Huygens, and found that Hadley's reflector

'

"will bear such a charge as to make it magnify the object as
many times as the latter with its due charge, and that it represents
objects as distinct, though not altogether so clear and bright.
Kotwithstanding this difference In the brightness of the objects',
we were able with this reflecting telescope to see whatever we have
hitherto discovered with the Hugenian, particularly the transits
of Jupiter's ^tellites and their shadows over his disk, the black
list in Saturn's ring, and the edge of his shadow cast on his ring.
We have also seen with it several times the five satellites of Saturn,
in viewingof which this telescope had the advantage of the Hugenian
at the time when we compared them ; for, being in summer, and the
Hugenian telescope being managed without a tube, the twilight pre-
vented us from seeing in this some of these small objects which at the
same time we could discern with the reflecting telescope."
Bradley and Molyneu.x, having been instructed by Hadley
in his methods of polishing specula, succeeded in producing
some telescopes of considerable power, one of which had a
focal length of 8 feet; and, Molyneux having communicated
these methods to Scarlet and Hearn, two London opticians I

the manufacture of telescopes as a matter of business was
commenced by them (Smith's Optics, bk. iii. ch. 1). But'
it was reserved for James Short of Edinburgh to giveJamef
practical effect to Gregory's original ideal Born at Edin- Short'

burgh in 1710 and originally educated for the church,
Short attracted the attention of Maclaurin, professor of
mathematics at the university, who permitted him about
1732 to make use of his rooms in the college buildings for
experiments in the construction of telescopes. In Short's
first telescopes the specula were of glass, as suggested by
Gregory, but he afterwards used metallic specula only,'
and succeeded in giving to them true parabolic and elliptic
figures. Short then adopted telescope-making as his pro-
fession, which he practised first in Edinburgh and after-
wards in London. All Short's telescopes were of the
Gregorian form, and some of them retain even to the
present day their original high polish and sharp definition.

Short died in London in 1768, having realized a consider-!
able fortune by the exercise of his profession.

^

The historical sequence of events now brings us to the
discovery of the achromatic telescope. The first person
who succeeded in making achromatic refracting telescopes"
seems to have been Chester Moor Hall, a gentleman of
Essex. He argued that the different humours of the'

human eye so refract rays of ligh-. as to produce an image
on the retina which is free from colour, and he reason-
ably argued that it might be possible to produce a liktT

result by combining lenses composed of different refracting
medial After devoting some time to the inquiry ha
found that by combining lenses formed of different kinds
of glass the effect of the unequal refrangibility of light

was corrected, and in 1733 he succeeded in constructing
telescopes which exhibited objects free from colour. One
of these instruments of only 20-inche3 focal length had ai^

aperture of 2| inches. Hall was a man of independent

The same argument was employed by Gregory more than fifty

years previously, but had been followed by no practical result- The
lens of the hufian eye is not achromatic (see Lioht, vol. liv. p. 601),'

XXIIL — 1
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means, and seems to have been careless of fame : at least

he took no trouble to communicate his invention to the

world. At a trial in Westminster Hall about the patent

rights granted to Dollond (Watkin v. DoUond)/ Hall -was

admitted to be the first inventor of the achromatic tele-

scope; but it was ruled by Lord Mansfield that "it was

aot the person who locked his invention in his scrutoire

that ought to profit for such invention, but he who brought

it forth for the benefit of mankind." ^ In 1747 Euler com-

municated to the Berlin Academy of Sciences a memoir in

"which he endeavoured to prove the possibility of correct-

ing both the chromatic and the spherical aberration of an

object-glass. Like Gregory and Hall, he argued that, since

the various humours of the human eye were so combined

as to produce a perfect image, it should be possible by
suitable combinations of lenses of different refracting media

to construct a perfect object-glass. Adopting a hypo-

thetical law of the dispersion of differently coloured rays of

light, he proved analytically the possibility of constructing

an achromatic object-glass composed of lenses of glass and
water. But all his efforts to produce an actual object-

glass of this construction were fruitless,—a failure which

lie attributed solely to the difliculty of procuring lenses

worked precisely to the requisite curves (Mem. Acad. Berlin,

1753). Dollond admitted the accuracy of Euler's analysis,

but. disputed his hypothesis on the grounds that it was
purely a theoretical assumption, that the theory was
opposed to the results of Newton's experiments on the

refrangibiLity of light, and that it was impossible to de-

termine a physical law from analytical reasoning alone

(Fhil. Trans., 1753, p. 289). In 1754 Euler communicated
to the Berlin Academy a further memoir, in which, starting

from the hypothesis that light consists of vibrations excited

in an elastic fluid by laminous bodies, and that the differ-

ence of colour of light is due to the greater or less fre-

quency of these vibrations in a given time, he deduced his

previous results. He did not doubt the accuracy of New-
ton's experiments quoted by Dollond, because he asserted

that the difference between the law deduced by Newton
and that which ho assumed would not be rendered sensible

by such an experiment.'' Dollond did not reply to this

memoir, but SQOn afterwards he received an abstract of a
toingen- memoir by Klingenstierna, the Swedi.sh mathematician and
stierna. astronomer, which led him to doubt the accuracy of the

results deduced by Newton on the dispersion of refracted

light. Klingenstierna showed from purely geometrical

considerations, fully appreciated by Dollond, that the re-

sults of Newton's experiments could not be brought into

harmony with other universally accepted facts of refraction.

* At a meeting of the Koyal Astronomical Society held on 9th

May 1886 a legal document, signed by Chester Moor Hall, was
presented by Mr R. B. Prosaer of the Patent Office to the society.

On the same occasion Mr Ranyard made the foUowiug interesting

statement respecting Hall :

—

" Some ye-ti-s ago very little was known about Moor Hall. It was known that,

abont seven years after the patent for making achromatic object-glasses was
granted to Dollond, his claim to the Invention was dis]iuted by other instru-
nicnt-makent, amongst them by a Mr Champness, an instrument-maker of
Cornliill, who be^^n to infringe the patent, alleging that John Dollond was
not the real inventor, and that such telescopes had been made twenty Jive

years before the granting of his patent by Mr Moor Hall. John Dollontl, to
whom the Copley medal of the Royal Society had been given for his inven-
tion, was then dead, and his son bniught an action for Infringing the patent
against Chainpness. There is no report of the case, but tlie facts are referred
to in the reports of subsequent cases. It appears that workmen who had been
erap'oyed by Mr Moor Hall were examined, and proved that they had made
acluomatic object-glasses as early as 1733. Dollond's patent was not set aside,
though tha evidence with regai-d to the prior manufacture was accepted by
Lord Mansfield, who tried the case, as having been satisfactorily proved. . . .

Mr Hall was a bencher of the Inner Temple, and was alive at the time of the
action. He was a man of some property, and is spoken of on his tombstone
as an excellent lawyer and matl ematician. He was not a fellow of the Royal
Society, but must certainly have known of the gift of the Copley medal to
Do!lon<l. It is very curious the conflicting evidence we have to reconcile, but
I tli'nk the balance of evidence is in favour of there having been a prior in*

vention of aeiiromatic object-glasses before the date of Dollond's patent"*
{Astran. Regisler, May 1S8C ; see also the Observatory for same date).

'^ Gentleman's Maguzine, 1790, part n. p. 890.
* For a good account of this controversy, see Dr. H. Senrus, Oe-

schichle des Fernrohrs, p. 77 sq., Berlin, 18S6.

Like a practical man, Dollond at once put his doubts to the DoUon^

test of experiment, confirmed the conclusions of Klingen-

stierna, discovered "a difference far beyond his hopes in the

refractive qualities of differsnt kinds of glass with respect

to their divergency of colours," and was thus rapidly led

to tho construction of object-glasses in which first the

chromatic and afterwards the spherical aberration were

corrected (Phil. Trans., 1758, p. 733).

We have thus followed somewhat minutely tho history

of tho gradual process by which Dollond arrived indepen-

dently at his invention of tho refracting telescope, because

it has been asserted that he borrowed the idea from others.

Montucla, in his Histoire des Maikemaiiquea (pp. 448-449),

gives the following footnote, communicated to him by
Lalande :

—

" Ce fut Chestennonhall " (an obvious misprint for Chester Moor
Hall) "qui, vers 1750, eut I'idee des lunettes achroraatiques. II

s'adressoit a Ayscough,* qui faisoit travaillir Bass. Dollond ayant
eu besoin de Bass pour un verre que dcmandoit le due d'Yorck,

Bass lui fit voir du crown-glass et du flint-glass. Hall donna une
Innette b, Ayscough, qtii la montra k plusieius personnes ; il en
donna la construction a Bird, qui n'en tint pas compte. Dollond
en profita. Dans le proems qu'il y eut entre Dollond et Watkin, au
banc du roi, cela fnt pronvc ; raais Dollond gagna, parce qu'il 6toit

le premier qui efit fait connoitre les lunettes acliromatiques."

It is clearly established that Hall was the first inventor

of the achromatic telescope ; but Dollond did not borro^w

the invention from Hall without acknowledgment in the

manner suggested by Lalande. His discovery was beyond
question an independent one. The whole history of his

researches proves how fully he was aware of the conditions

necessary for the attainment of achromatism in refracting

telescopes, and he may be well excused if he so long placed

implicit reliance on the accuracy of experiments made by
so illustrious a philosopher as Newton. His writings suffi-

ciently show that but for this confidence he would have I
arrived sooner at a discovery for which his mind waa
fuUy prepared. It is, besides, impossible to read Dollond'8

memoir (Phil. I'ratis., 1758, p. 733) without being im-

pressed with the fact that it is a truthfid account, not

only of the successive steps by which he independently

arrived at his discovery, but also of the logical processes

by which these steps were successively suggested to hia

mind.

The triple object-glass, consisting of a combination of

two convex lenses of crown glass with a concave flint lens

between them, was introduced in 1765 by Peter, son of

John Dollond, and many excellent telescopes of this kind
were made by him.

The limits of this article do not permit a further detailed

historical statement of the various steps by which the

powers of the telescope were developed. Indeed, in its

practical form the princijile o£. the instrument has re-

mained unchanged from the time of the Dollonds to the

present day ; and the history of its development may be

summed up as consisting not in new optical discoveries but

in utilizing new appliances for figuring and polishing, im-

proved material for specula and lenses, more refined means
of testing, and more perfect and convenient methods of

mounting. About the year 1774 William Herschel, then

a teacher of music in Bath, began to occupy his leisure

hours with the construction of specula, and finally devoted

himself entirely to their construction and use. In 1778
he had selected the chef d!ceuvre of some 400 specula which

he made for the celebrated instrument of 7-^feet focal

length with which his early brilliant astronomical dis-

coveries were made. In 1783 he completed his reflector of

18j^^-inche3 aperture and 20-feet focus, and in 1789 his

great reflector of 4-fe9t aperture and 40-feet focal length.

Tho fame of these instruments was rapidly spread by the

brilliant discoveries which their maker's genius and perae-

* Ayscough was an optician in Ludgate Hill, Londoa.
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verance accomplished by their aid. The reflecting telescope

became the only available tool of the astronomer when
great light grasp was requisite, as the difficulty of procuring

disks of glass (especially of flint glass) of suitable purity

and homogeneity limited the dimensions of the achro-

matic telescope. It was in vain that the French Academy
of Sciences off'ered prizes for perfect disks of optical flint

glass. Some of the best chemists and most enterprising

glass -manufacturers exerted their utmost efi'orts without

succeeding in producing perfect disks of more than 3|
inches in diameter. All the larger disks were crossed by
striae, or were otherwiss deficient in the necessary homo-
geneity and purity.

Pierre Louis Guinand, a humble watchmaker living

near Chaux de Fond in Neuchatel, Switzerland, was the

first who succeeded in making marked progress in the

manufacture of optical flint glass. After making pre-

liminary experiments extending over seven years (1784-

90), and nothing daunted by their comparative want of

success, he erected a furnace near Les Breuets, and devoted

most of his slender earnings (then derived from making
the bells, or rather gongs, of repeating watches) to the

fulfilment of his ambition. His persistency, courage, and
self-denial recall forcibly the story of Palissy. In 1805 he
joined the optical establishment of Fraunhofer and Utz-
schneider and remained with them about nine years.

During this period extensive experiments were instituted

with remarkable success. It is said that the disks for tho

Dorpat refractor (96 inches aperture, with which the

observations of Wilhelm Struve were made) were manufac-
tured during this period, though the complete instrument
was not delivered till 1823. Fraunhofer had, however,
profited so fully by the suggestions of Guinand, and had
probably also so far improved on the original methods, that

he afterwards succeeded in producing still larger object-

glasses. After Fraunhofer's death in 1826 his successors

Merz and Mahler carried cut successfully the methods
handed down to them by Guinand and Fraunhofer, and
produced some large and excellent telescopes, which are

hereafter mentioned. Meanwhile Guinand, having re-

turned to his native country in 1814, resumed there the

manufacture of disks of optical glass, discovered a method
of removing striae by breaking and reuniting the portions

by heat, when the glass was in a plastic state, and event-

ually produced perfect disks up to 18 inches in diameter.

Most of these he disposed of to Lerebours and Secretan,

opticians in Paris, by both of whom some fine object-glasses

were made.^ Guinand communicated his secrets to his

sons before his death in 1823. About 1829 Bontemps
entered into partnership with one of the sons, and another
son carried on his father's manufacture in partnership with
his mother. The latter firm was succeeded by Dauget
of Soleure, whose exhibits of optical glass excited so much
attention at the London exhibition of 1851. About 1848
Bontemps joined the firm of Chance Brothers of Birming-
ham, and thus carried the secret of Guinand'a methods to

England. It is not a little remarkable that the only firms

in the world by whom large disks of optical glass have
been produced trace their success to information derived

more or less directly from Guinand. MM. Fell of Paris,

who are direct descendants of Guinand, and Messrs Chance
Brothers of Birmingham are at the present time the only

makers of optical glass in disks of larger- diameter than
20 inches.

]:\-STHTIMENT3, &C.

We now proceed to give an accoimt of the methods and
principles of construction of the various kinds of telescopes,

' See Wolf, Biographien, vol. ii p. 301, «nd Gierke, JIutory of
Astronomy, pp. 1-16-147.

and to describe in detail special typical instruments, which,
owing to the work accomplished by their aid or the practi-

cal advances exemplified in their construction, appear most
worthy of record or study.

Refracting Telescope.

In its simplest form the telescope coDsists of a convex object-
lens capable of fonning ap image of a distant object and of an eye-
lens, concave or convex, by
which the image so formed
is magnified. When the
axis of the eye-lens coin-

cides with that of the ob-
ject-glass, and the focal

point of the eye-lens is co- p.
incident with the principal

'

focus of the object-lens, parallel rays incident npon the object-glsaa
will emerge from the eye-piece as parallel raya. These, falling in
turn on the lens of the human
eye, are converged by it and form
an image on the retina." Fig. I
shows the course of the rays
when the eye-lens is convex (or

fiositive), fig. 2 when the eye-

ena is concave- (or negative) «

The former represents Kepler's, ^^ '•

the latter Lippershey'a or the Galilean telescope. The magnifying
power obviously depends on the proportion of the focal length of
the object-lens to that of the eye-lens, that is,

magnifying power = F/f,

where F is the focal length of the object-lens and « that of the
eye-lens. Also the diameter of the pencil of parallel rays emerging Hagiuff<
from the eye-lens is to the diameter of the object-lens inversely as ing

the magnifying power of the telescope. Hence one of the best power.
methods of determining the magnifying power of a telescope is to

measure the diameter of the emergent pencil of rays, after the tele-

scope has been adjusted to focus upon a star, and to divide the
diameter of the object-glass by the diameter of the emergent pencil.

If we desire to utilize all the parallel rays which fall upon an object-

glass it is necessary that the full pencil of emerging rays should
enter the observer's eye. Assuming with Sir William Herschel
that the normal pupil of the eye distends to one-fifth of an inch
in diameter when viewing faint objects, we obtain the rule that
the minimum magnifying power which can be efficiently employed
is five times the diameter of the object-glass expressed in inches.

The defects of the Galilean and Kepler telescopes are due to the

chromatic and spherical aberration of the simple lenses of which
they arc composed (see OvTICs, vol. rvii. p. 802 sq.). The
substitution of a positive or negative eye-piece for the simple convex
or concave eye-lens, and of an achromatic object-glass for the simple
object-lens, transforms these early forms into the modem achro-

matic telescope. The Galilean telescope with a concave eye-lens

instead of an eye-piece still survives as the modern op^ra-glass, on
account of its shorter length, but the object-glass and eye-lens are

,
achromatic combinations.

The principles of an achromatic combination of prisms or lenses Acbiv-

have been explained in Light (vol. xiv. pp. 692, 596) and further matic

developed in Optics (voL xvii. p. 804 sq.). As alens may be re- object-

garded as built up of a series of thin slices of prisms, divided from glass,

each other by planes parallel to the axis of the lens, it will be seen

that, if a prism perfectly achromatic for rays of t«o definite wave-

lengths, and approximately achromatic for all rays, can be con-

structed by combining two prisms of different kinds of glass, all

that is required to produce an crtjject-glass with similar small

chromatic errors is to combine a convex lens of crown glass and a

concave one of flint glass as in fig. 3, their surfaces being of such

curvatures as to form a series of imaginary prisms (such as we have
supposed an object-glass to consist of) through any one of which all

kinds of light falling on the object-glass parallel to its axis will be

refracted very nearly to a common focus F. Accordingly any pro-

^ In the case of short-sighted persons the image for very distant ob-

jects (that is, for parallel rays) is formed in front of the retina ; there-

fore, to enable such persons to see distinctly, the rays emerging from

the eye-piece must be slightly divergent ; that is, they must enter the

eye as if they proceeded, from a comparatively near object. For normal

eyes the natural adaptation is not to focus for quite p-rallel rays, but

on objects at a moderate distance, and practically, 'therefore, most

persons do adjnst the focus of a telescope, for most distinct and easy

vision, so that the rays emerge from the eye-piece very slightly diver

gent. Abnormally short-sighted persons require to push in tho :ye-le»
'

nearer to the object-glass, and long-sighted persons to withdraw it frcm
the a(^'ustment employed by those of normal sight. 2t is usual, how-

ever, in computations of the magnifying power of telescopes, for the

rays emerging from the eye-piece when adjusted for distinct vision \o

be paralleL
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posed object-glass can be tested as regards its optical conditions by

"tracing a ray," i.e., calculating the point at which, after refrac-

tion through' the two'lenses, the ray so traced will cut tlicir

common axis. For the analytical solution of this problem it

is necessary to assume tMt the adjacent surfaces of the sops

posed infinitely numerous prisms form together some continuous

curTed surface, which practically is nearly spherical. But the
actnal dilferences between the curves which may be required in

cbrtain conditions for producing a perfect lens differ so slightly

ftbta. true spherical surfaces that it is impossible by any previously
designed mechanical process to predict whether the resulting figure

will be that of a sphere or some other curve very nearly that of a
sphere. The mathematician, therefore, who discusses the subject
is.compelled to adopt spherical curves as the basis of his calcula-
tion.- On this assumption we may then trace £i ray rigidly through
any supposed object-glass as follows. Let A, B, A", B' be respectively

the points where the refracted ray produced would intersect the
optical axis after refraction at the first, second, third, and fourth
refracting surfaces respectively ; also let a be the first angle of in-

cidence, n and /»' the refractive indexes for the crown and flint lens
respectively for a ray of the wave-length whoso course is to be
traced, r and s the first and second radii for the crown lens, /
and s' the first and second radii for the flint lens, a, /3, a', /?, a',

lind b' auxiliary angles, d the thickness of the crown lens, d' the
thickness of the flint lens, A the distance between the second and
third surfaces. Then for the intersect after refraction at the first

surface

sin o= - sin a ;

(A) =«-a . r . sin o

sm (A)

for the intersect after refraction at the second snrface

sin h =
X + s-d

sin (A);

sin /3 = /i . sin J
;

(B) = (A)-h^-6; B =
ssin ^
sin(B) '

for the intersect after refraction at the thij-d surface

' IT, J .sSin(B)sma = -(B-/- A)—y-i;
T

. , 1 . ,

Sin a = -7 Sin a :

(A') = (B)-Ho'-a'; A' = r-)-'.-
" sin (A')

'

for the intersect after refraction at the fourth surface'

sini'= - (A'-f-s'-ii') sin-^
;

sin /? = /*' sin h'

;

{B') = {A')rb'-p'; B'=-s-s'.4i^^.
Ein(B

)

The computation is very much simplified when wo consider the
angle of incidence to be very small—i.e., the point of incidence
very near the optical axis, viz..

H A-d

X'
mV

B' A'-d'
;+/-!./(B-A)' IX'

By means of these formula; we can compute B' (the point where
a ray, entering the first surface of the object-glass, will intersect

the optical axis) for any angle of incidence = a, when for a ray of
that wave-length the indexes of refraction are known for the glass

c^f which the lenses are composed, if the radii of curvature of the
lenses are alsr known. The most perfect object-glass would be one
in which the value of B' is the same for two rays of the two
selected wave-lengths, through whatever portion of the object-glass
they may pass. This, however, is a condition which cannot be
mathematically satisfied with spherical surfaces. It is of course
possible to find values of the four unknown quantities r, s, r', and s'

such that four conditions shall be satisfied. The ordinary approxi-
mate method is to find such values of the radii that B' is the same
for rays of two different wave-lengthd when the incident rays are
near the axis, and for mean rays which enter near the margin of
the lens ; but of course this solution is indeterminate, and only
becomes rigid when two radii are assumed. Thus, for any crown
lens of any radii of curvature it is possible to find a flint lens to
satisfy these conditions. The rigid solution becomes one of suc-
cessive approximation tg 5U/th fou conditions aa the computer may

consider most desirable. Herschel advocates

satisfying the terms depending on the second

power of the aberration, Kliigel that the refrac-

tions of the rays should be as small as possible
;

or we may make it a condition that the second

and third surfaces shall have the same radius, so that the surfaces

may be cemented together. The fourth condition is of course tho

desired focal length. But for all practical purposes it is suflScient

to have placed the reader in a position to test the optical condi-

tions of any combinations that may be proposed, and to refer

him to the works mentioned in the subjoined note ' ; for, in fact Practia

the construction of object-glasses on paper is of far higher interest method

as a mathematical exercise than as a practical matter. By a slight of corn-

departure from the spherical figure— a departure so minute thatputatipt

there are no mechanical means sufiicieutly delicate to measure it

with certainty— the optician may fail to realize true spherical

surfaces, and thus on the one hand miss tho fine definition which
his calculation led him to expect, or on the other hand convert

an object-glass which with spherical curves would have large

spherical aberration into one perfectly corrected in this respect.

Having, therefore, for particular kinds of glass ascertained a

good general form of object-glass, it becomes only necessary for

the optician to perform an approximate calculation of the curva-

tures requisite to produce correction of the chromatic aberration,

and to trust to the process of final figuring for correction of the

final spherical and chromatic aberration. It fortunately happens
that in the rigid equations the terms which express the thick-

ness and distance apart of the lenses involve only the focal

distances of central rays, and have but a small influence on tho
ratios of the aberrations of the lenses ; and, further, they affect

chiefly the focal length of the lens, and have a very small influence

on the chromatic aberration. Thus in the preliminary computa-
tion tho optician may neglect the thickness of the lenses and employ
the simple approximate formulae given under Optics, vol. xvii.

p. 804—

M-r/"'/x'-r/'~ '

1 _i 2

where . and
, _ are the dispersive powers of tho two kitids of

glass for the two rays which he desires to unite, /and/* the cor-
responding focal lengths of the two lenses, and F the focjl length
of the combination. Tho focal lengths of the two lenses which
secure the conditions of achromatism having been thus computed,
the radii of curvature may be computed for either lens by tho
usual formula (see Light, vol. xiv. p. 593)—

In the last expression, where r and s correspond to the radii of
curvature, the optician has an infinite range of choice. He will of
course select such a proportion of r to 5 as experience or more
elaborate calculation has shown to be favourable. In the form of
object-glass recommended by Sir John Herschel, as fulfilling the
most favourable conditions for correction of a spherical aberration
for parallel as well as nearly parallel rays, the required cui-vatures
for the exterior surfaces of the crown and the flint lens were found
to vary very slightly for a considerable range of the ratio of the
dispersive powers of the crown and the flint glass. Assuming
M (the mean index of refjaction) to be 1'542 for crown glass and
1'585 for flint glass, Herschel proved that, if the radii in question
are taken to be 672 for the crown lens and 14-20 for the flint lens
(supposing the focal length of the desired combination to be 10),

we have only to compute the radii of the second and third surface*

1 Eiiler, Dioptricn. St Petersburg. 1767-71 ; Clairaut, M^tn. de VAcad. Scien.,

1757 ; D'AIembei't, 0;)i(.sc., Tol. iii.; Lafjrange, Misccl. Taurin., iii. 2, p. 152, and
Mem. Acad. Bert., 1778; Schmidt, Lehrbuch der anaiytischcn Qptik; Santini,
Tforicn deqli SInimenti Otlici; KKigel, in Gilbert's Ann. d. Physik, xxxiv.,

1810. rp- 265-275 and 276-291 ; Herschel, Phil. Travs. Eoy. Sec, 1S2I, pp. 222-267;
Littrov, Mem. R.A.S. (London), vol. iii. pp. 235-255; Robinson, Mechanical
Philosophij, art. "Telescope," vol. iii. pp. 403-514; Gauss, "Ueber die achro-
mRtischen Doppel-Objective," in Lindenau".s Zeitschr., iv., 1817, pp. 345-351, aoi
Gilbert's Ann. d. Phijsik, lix. pp. 188-195; Gauss, in Louville's Journal, 1856,

i. pp. 9-43; Steinheil Astron Nacli., xlviii., 1851, col. 225-228, liii., 1860, coL
303 306, and 1861, col. 269-270; A. Steinheil, Ueber Berechnuna optischer Con.-

srructinnen; C^rX Steinheil, l^perloritim, iii.. 1867, pp. 430-440, and Miinclten
Akad. Silz., 1867, ii. pp. 284-297; Steinheil (Carl A. and H. A.), GMingKht,
Kachricliltii. 1865, pp. 131-143, 2U-2I4.
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by means of the above simple formolse and tbe measured dispersive
and refractive power of the glass of the lenses. (The method of
determining /i, &c., is given under Optics, vol. zvii. p. 800.) The
form generally adopted (see fig. 4) in the
best modem object-glasses ia extremely
simple, vi^., an equi- convex crown lens
and a flint lens whose first surface has the
same radius of curvature as the surfaces ^'*'' *'

of the crown lens— this radius depending on the focal length
which it is desired to give to the object-glass. .Since in order
to fulfil the conditions of achromatism the focal lengths of the
two lenses have to be proportional to their dispersive powers
(for the rays which it is desired to unite), and as in the two de-

scriptions of glass in question the dispersion of flint glass for C
t<) rays between F and G is very "nearly twice that of crown glass,

the posterior surface of the flmt lens becomes nearly a plane. The
finalcorrection for achromatism is made, if necessary, by departing
slightly from a plane in the curvature of the last surface of the
flint lens, and tne final correction for spherical aberration in the
figuring of the surfaces. In a lecture delivered at the Royal In-
stitution on 2d April 1886 Sir Howard Grubb, optician, of Dublin,
said

:

"A truly Bpherical curve Is the exception, not the rule. When I tell yon
that a sensible difference In correction for Bpherical aberration can be made by
half an hour's polishing, corresponding probably to a difference In the first

place of deciiials in radu of the curvea, you will see that It Is practically not
necessary to enter upon any calculation for spherical aberration. We know
about what form gives an approumaU correction ; we adhere nearly to that,
ffnd the rest is done by figuriig of the surface. To Illustrate what I mean.
I would be quite willing to undertake to alter the curves of the cro\VTi or flint

lens of any of my objectives by a very largo quantity, increasing one and
decreasing the other so as to still satisfy the conditions of achromatism, but
introducing theoretically a large amount of positive or negative spherical
aberration, and yet to make out of the altered lens an object-glass perfectly
corrected for spherical aberration. ... I may remark that It Is sometimes
possible to make a better objective by deviating from the curves which give a
true correction for spherical aberration, and correcting that aberration by
figuring, rather than by strictly adhering to the theoretic curvea."

\VTien an object-glass is designed for use as an ordinary telescope
it is usual to select for the rays of different colour to be united
those near C and those be-

tween F and G, since rays
of lower and higher re-

frangibility produce a com-
'"

paratively faint impression
^^^

on the sense of sight. In
'"

such a telescope of any
^^^

considerable aperture the
image of a bright star at ,.,

focus is "surrounded by a
halo of bluish or violet- „,
coloured light,— a defecjk

which is unavoidable in an ,„
object-glass composed of a

crown and flint lens on ac- ^„
count of the irrationality

of their spectra (Light, vol. ,„
xiv. p. 592). There seems
to be no doubt that differ- „„
ent eyes are differently im-
pressed by rays of different ,.,

wave-length.' Thus two
observers will often have «»

different opinions as to the
chromatic corrections of ^,
the same object-glass : the
observer whose eye is ab- •»

normally sensitive to vio-

let light will pronounce the •"

chromatic aberration over-

corrected in an object-glass "
which another will consider

perfect in this respect, and
vice versa. Probably it is

partly owing to this cause

that the object-glasses of different makers show systematic differ-

ences in their colour correction. An exceedingly sensitive method
of testing this correction devised by Professor Stokes is given under

Optics, vol. xvii. p. 804. Another method, due to Professor Hark-

ness and first carried out by Dr Vogel, is the following. Place

behind the eye-piece a direct vision prism {cf. Optics, p. 801). The
image of a star in the field will then be converted into a narrow

speotrum, which, if there were no chromatic aberration, would when
focused be represented by a faint coloured straight line, uniformly

sharp and narrow. But in an ordinary object-glass only two^points

in the spcctnim can be perfectly focused simultaneously, therefore

all its other parts are spread out, forming a coloured band of \ ariable

breadth. If we focus on the brightest part of the spectrum, both

> See Abnej and Testing. BakerUn Lecture, Fhil. Trant., 1886 ; also Photo-

OrOfW* Newl, May 1886, p. 832. /-

its extreme ends become spread out into a more or less tmmpet-
shaped form, enabling the observer to note the range of the spec-
trum over which precise definition can be expected- The amount
of this extension will depend in some degree on the form of the
object-glass, but much more (if the achromatism is fairly well
corrected) on the irrationality of the spectra of 1,he glass of which
the lenses are composed. If we then focus, for example, on the
C line, we shall have the band of light contracted at and at
another point (probably between F and G), widening to a slightly
trumpet-shaped J'orm below C, and markedly so above 0. This
second point of greatest contraction gives the wave-length of the
ray which has the same focus as C. If the telescope has a focusing
scale, we can also measure directly in this way the change of focns
for rays of different colours. The chromatic aberration will be
best corrected for the rays of minimum focns, and tliis minimnm
focus should for an ordinary telescope correspond with the brightest
part of the spectrum, viz., with rays between D and K A com-
parison of the chromatic correction of object-glasses by different
makers is given by Dr Vogel {MoncUsber. der Berliner Akad.,
April 1880), obtained in the manner just described. The tele-
scopes compared are—

Maker.



142 TELESCOPE

Photo-

graphio

object-

red and Schroder's to blue light. Also Grabb's object-glass unites

the red rays very closely with the brightest part of the spectrum,
and leaves the blue and violet rays outstanding. Schroder, on the
other hand, leaves the red rays outstanding in order to unite the
rays between D and F more closely. The conclusion is that to

Grubb's eye the red rays would be obtrusively prominent in

Schroder's telescope, and that he would pronounce the object-glasa

nnder-corrected ; whilst Schroder's eye would find the outstanding
violet rays too prominent in Grubb-'s telescope, and pronounce it

over-corrected. The absolute amount of light in the secondary
spectrum in viewing the same object depends, ceeter is paribus, upon
the square of the aperture ; therefore telescopes of large aperture
have to be made of greater proportional focal length than those

of small aperture, in order to diminiah the secondary spectrum.
Figs, o, ft 7, S in the diagram give the form of the spcjtrum of a
stsu' in Schroder's telescope for various adjustments of the focus

;

figs, o' and -/ give the corresponding forms for Frannhofer's tele-

scope. Fig. a represents the eye-piece focused for the brightest part
of the spectrum ; fig. B when the red rays and those near Ha are
simultaneously focused ; fig. 7 when the extreme red rays are in

focus, the c orresponding focus being a little below H7 ; fig. S when
focused on H7.
When a telescope is to be constructed for photographic purposes

the aim should be to nnite, as perfectly as possible, tne rays near
that portion of the spectrum which act moat powerfully on the
photographic plate to oe employed. This latter point has been de-

termined for tne various photographic processes by Captain Abney.'
The results are shown graphically in fig. 6 for the processes practi-

caDy employed at present

phpto-m astronomical
graphy.

Visual spectnun.

AgT, acid or alkaline de-
veloper.

Do. , short exposure.

AgBr. acid or ferrous cltTt>-

oxalate developer.

Do., short ezposore.

Orange, ^Br.

Do., short ezposore.

preen, AgBr.

Do., short exjjosaie.

Grey, AgCl.

Do., short exposure.

Agl + AgB^-^AEN06; wet
plate.

Agl+AgBr, feiTons oxalate
developer.

Fig. 6.

To nnite the rays near G or H the angle of the flint prism mnst
be diminished ; that ia, the focal length of the flint lens must be
lengthened as compared with that of an object-glass of similar
construction suited for eye observations ; and the rays of greatest

photographic action can be united more perfectly than the visible

rays.

If an object-glass is composed of three lenses of different kinds
of glass it is theoretically possible to nnite three instead of two
points of"the spectrum, besides improving the correction for spheri-
cal aberration. The most important practical applications of such
a system have been—(1) the tiiple object-glass of John DoUond

;

(2) the application of a convex crown glass in front of an ordinary
object-glass in order to alter its chromatic correction from that
best suited for eye observations to that best suited for photographic
observation. John Dollond's object-glass is generally described as
a concave flint lens between two crown lenses. If the crown lenses
atB of similar glass, there is no gain as to the correction of the
secondary spectrum ; it becomes only possible to correct the spheri-
cal aberration more perfectly. "Very few telescopes with triple
object-gKisses have been made since the days of John DoUond.
Bat the grtat and detrimental obtrusiveness of the secondary
spectrum in the large object-glasses of the present day can he
diminished in no other way, unless very extreme focal lengths are
adopted, or some new kinds of glass that can be produced in large
disks are discovered, in which the irrationality of their spectra is

y'a, and in which' also there is the necessary difference in the

' Pnc Soy. Sex., voL zzxlU. pp. le4-18&

relation between refractive index and dispersive powei. The cos*

of a triple object-glass would of course be at least 60 per cent
greater than that ot a double object-glass ; but, on the other hand,

tne extreme focal length necessary for large object-glasses miglix be

considerably reduced. Thus the cost saved by a less heavy mount-
ing and a smaller observatory and dome might counterbalance to

some extent, if not entirely, the additional cost of the triple object-

glass. Dr Schroder has constructed for the present writer an
exquisite triple . object-glass (three different kinds of glass) of

3J-inclies aperture and only IS-inches focal length. Its perform-

ance with its highest eye-piece of J-inch focus (power 72) is most
admirable. It would probably be impossible to construct large

telescopes approaching such short focal length, but there is no-

doubt that a large triple object-glass of 10 or 12 ajpertures focvs

would have an enormous advantage in colour correction, and prob-

ably in spherical aberration, over a double object-glass of the saira

aperture and much greater focal length. One peculiarity of sncii

a triple object-glass is that three poin ts in the spectrum can have
the same focus, and therefore the point of minimum focus may for

tho best chromatic adjustment not quite correspond with the fotal

point for the brightest part of the spectrum ; but, obviously, the
rays of the whole visible spectrum may thus be brought to intersect

the axis much more nearly at the same point. There will probably
be a far wider adoption of the triple object-glass in the future,

especially as the greater intrinsic brilliancy of the image in short-

focus telescopes is a matter of high importance in the spectroscopic

and photographic processes of modem astronomy. On the subject

of triple object-glasses the reader is referred to an admirable paper
by Professor 0. S. Hastings {Amer. Journal of Science and Arts
for Decemier 1879, p. 429), which exhibits the results to be got
from combinations of different existing kinds of glass.

The folloiring table exhibits the excess of the focus for any ray
over the true focus, the unit being j tfmi of the focal length, in

—I. the actual results of Dr Vogol s obseiTations on three existing

object-glasses already quoted, but each reduced to compaiison with
its ti'ue or minimum focus ; IL the theoretically best possible

results from a double object-glass consisting of Feil'g crown 121ft

and FeU's flint 1237, as computed by Hastings ; III. the theoretical

results of four different triple object-glasses, capable of practical

construction, of which details are given by Hastings
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6y Buc flnrfacca. " After Batisfying the conditions of focal length,

^e first power of the spherical aberration, and two conditions of
^hromatism, we have still two available arbitrary conditions, which
may ba that r^-r^ aud rf = r^ If these lead to convenient forms,

as seems likely in the case in point, the whole may constitute a
cemented lens; thus the loss of light at the interior eorfaces may
be eliminated, and the final perfecting of the spherical aberratioii

\)a left to the figuring of the surfaces.

in some recent large doable object-gTassea, especially those of

Alvan Clark, it has been usual to leave a space between the crown
and the Bint lens snfScient to afford access, through* apertures in

the cell, for cleaning the inner crown and flint surfaces, «-ithout

risk of disturbing the len.ws and their centring.' If in fig. 3 we
imagine the lenses to be considerably separated and through both
lenofs trace s ray entering the crown lens parallel to and at some
distance from the axis, we shall find that the effect of the separa-

tion is to diminish the power of the flint lens, and therefore to

change the character of the chromatic aberration. Thus an obiect-

glass over-corrected for colour can be improved in this respect by
increasing the distance between the lenses. It has been snggested

that a telescope can be made suitable for both eye observation and
photographic purposes if means are provided for in^-reasing the
distance between the lenses without risK of deranging the centring
when the telescope is to ba employed for photography. But the
great change that wonld be necessary in.such a. case cannot be
brought aboat consistently with preservation of the petfection of
the corrections for spherical aberration.'

Any account of the achromatic oliject-glass wonld be incomplete
without reference to the labours of the Kev. W. Vernon Harcourt
and Prof. Stokes. E.vperiments in the production of optical glass

Were instituted by the former in 1834 ; and specimens, exhibited
at the meeting of the British Association at Cambridge in 186?,,

were placed in the hands of Prof. Stokes, who determined the opti-

cal constants of the numerous specimens of glass which Harcourt
produced, and indicated from these results the direction in which
fresh experiments should be undertaken. It was discovered that
titanic acid extends the blue end of the spectrum more than corre-

sponds to the dispersive power of the glass, whilst boracio acid
has the opposite effect {Report Brit. Assoc., 1871, p. 38). At a
meeting of the Pritish Association at Belfast in 1874 a telescope
was exhibited whose object-glass was constructed from Harcourt's
glass by Sir Howard Grubb of Dublin The following ia Prof.

Stokes's complete and concise account of it,

*'Tbe original lotentiod was to coastruct thfl objective of a phosphatle gfaaB
containing a Bultabte percentaj^'e of titanic acid, achromatized by a glass of
terborate of lead. (The percentage of titanic acid woa so cboeea that -there
Bhonld be no Irrationality of dispersion betweeo the titanic gloss and the
terborate.) As the curvature of the convex lens would be rather severe if tna
whole convex power were thrown Into a single lens. It was Intended to nse
two lenses of this glas-i, one in front) and one beliiad, with the concave
terborate of lead placed between them. It was found that, provided not more
than abont one-tliird of the convex power were tlirown benind, the adjacent
eorfaces might be made to tit, consistently with the condition of destroying
the spherical as well as the chromatic aberration. This would render it

possible to cenient the glasses, and thereby pi-otect the terborate, which was
rather liable to tarnish. At the time of Mr Barcoart's death two disks of the
titanic glass had been prepared which it was hoped would bo good enough for
employment, as also two dislts of terborate. These were placed in Mr Grubb'a
bands. On polishing, one of the titanic dislca was found to h& too badly
striated to be employed ; the other was pretty fair. As It would have required
Blather severe cur\'ature of the tlrst surface and an unusual convexity of the
last to throw the whole convex power into the first lens, using a mere shell of
glass to protect the terborate, Professor Stokes thought it more prudent to
throw at>out one-sixth of the whole convex power into the third or crown
glass lens, though at the sacrifice of an a&soZute destruction of secondary dls-

Srsion, which by this cliange from the original design might be expected to be
3t barely perceptible. Of the terborate disks, the less striated happened to
slightly muddy, from some accident in the preparation ; but, as this slgttlBed

lees tlian the strise, Mr Grubb deemed It better to employ this disk. The tele-
scope exhibited to the meeting was of about Sjplnches aperture and 28-lncbe3
focal length, and was provided with an object-glass of the ordinary kind, by
which the other could be replaced, for contrasting the performance. Wtien the
telescope was turned on to a chimney seen against the sky or other suitable
ol^iect, and half the object-glass covered by a screen with its edge parallel to
the edges of the object, in the case of the ordinary objective vivid green and
purple were seen about tb* two edges, whereas with the Harcourt objective
there was barely any perceptible colour. It was not of course to be expected
that the performance of the telescope should be good, on account of the dltfl-

culty of preptnng glass free from strije, but it waa quite sufficient to show the
possibility of destroying the secondary colour."

An expeiiment to determine whether the substitution of tifanio
acid for a portion of the silica ia ordinary crown glass would have
an effect similar to that which had been observed in the pho'^phatio
series of glasses (viz., whilst somewhat raising the dispersive power,
to prodace a separation of the colours at the blue as compared with
the red end of the spectrum, to an extent ordinarily belonging only
to glass of much highet dispersive power) was carried out by Mr
Hopkinson at the glass works of Messrs Chance of Birmingham

;

but it proved unfortunately in this combination that , vihifst the

' Tills arrangemeut also helps to equalize the temperatures of the lenses with
each other and with the outer air.

" Quite recently Prof Stokes has enggeeted that to adapt a telescope to
elUier photogrnphlo or telescopic purposes at pleasure the crown lens should
be reversible as well as changeable as to distance wJth respect to the flint.
In this way doubtless the chromatie and apheiical abeiratlou eould be pi».
eerved for the two kinds of work.

dispersira power w« increasea, aa in the ^hosphatie glasses, ths
blue end ot the epectrum, as compared with the red end, was not
spread out more than in ordinary glass of like dispersive power
{Jieporl Brit. Assoc., 1875, p. 26). It is to be hoped, however, that

"i^n^v
°^ °P''<^1 glass will not relax their efforts till astronomers

ehall be able to obtain refracting telescopes in which the secondary
enectnim is nearly if not quite eliminated. Abbe's new optical
glass' leads one to believe that this hope will soon be realized.
The addition of a convex crown lens in front of the ordinary

object-glass, to diminiah the colour -correction and change the
minimum focna from that for rays between U and E to that foi
rays near G, was first made by Rutherford of New York. In thb'
way he altered his telescope from one suited for eye ohservations
to one in the best chromatic adjustment for photographic work.
The chromatic effect is the same as increasing the convexity of
the crown lens, and by proper proportioning of the two radii of
curvature it becomes possible also to conserve, aud even to further
perfect, the destruction of spherical aberration. The great object-
glass of 86-inches aperture, now (1887) under construction for tho
Lick observatory by Messrs Clarke of Boston (Mass.), ia to be pr-j.
vided with an additional crown lens for this purpose.*
The problem of making a perfectly achromatic objeci-plass has Blait'«

^been Bolved by Dr Blair {Edin. Trans., voL iii' p. 53) by employ- achro-
ing fluid media, and he actually constructed an object-glass con-matic
sistiug of a plano-convex lens aud a meniscus lens, both of crov n tlnid c

flasB with tboir convexities turned towards each other, thi space ject-
etw<>en the lenses being filled with hydrochloric acid. Unfortu- glasses,

nately each combinations are practically useless, not only on accorijt
of unavoidable leakage, but also because currents are Bet np in fluid
lenses by changes of temperature, which correspond in effect with
want of homogeneity in the flint lens in an ordinary object-glass.

£ye-Picces.

The arst substitute for the single lens of the Galilean and Kepler Eye-
telescopes was the compound eye-piece invented by Eheita, Behind piecea.
tbe convex eye-lens of the Kepler telescope he applied a eecond
short telescope, consisting of two convex lenses, their distance being
the sum of their focal lengtha The principal effect was to erect
the inverted image, and thus to constitute the simplest form of the
day eye-piece, or common terrestrial telescope. The next improve-
ment was the Huygenian eye-piece, which consists of two convex
lensea (see fig. 7),—the "field-lens," that next the object-glass,
having its focal length to that of the " eye-ler.9 " as 3 to 1 ; the
distance between them is twice the focal length of the latter, the
combination being so placed aa to form the visible image half-way
between the two. This eye-piece is achromatic in sEe sense in
which an eye-piece is said to be so : a colourless image seen through
it does not appear bordered with coloured Iricgea, as is the case with
a single lens or Rheita'a eye-piece. This is not because, aa in the
achromatic object-glass, all tbe ceutral coloured rays ace collected
in one focus, which in the case of an eye-piece is a matter of compara-
tively small consequence, but because it possesses the same magnify-
ing power for rays of all colours on an obiect of sensible angiilar
diameter, so as not to form overlapping coloured pictures of it on
tho retina. This condition it is which furnishes the "equation of
achromaticity " of an eye-piece. An expression for the mcgi.ifying
power of a telescope provided with a certain eye-piece is formed in
general terms which involve the focal length of its lenses, their dis-
tances from each other, and their refractive indexes ; and, this being
made to vary by the variation of the last-meationed elements only,
tho variation is equated to zero. The algebraic working, which
even for a two-glass eye-piece is a little complex, ia given in H.
Lloyd's Treatise en Light and Vision (London, 1831), and ia an
elaborate paper by Littrow in the fourth volume of the Trans. Roy.
Astron. Soc. (p. 699^. From tho former we extract tbe following
proposition : An eye-glass of two lenses of the same medium is

achromatic when the interval between tbe lenses is an arithmetical
mean between their focal length,—a condition which the Huygenian
construction evidently satlsiiea The rationale of this is obvious,
independently of algebraio analysis, by inspection of tho course of
the rays in fig. 7, where AC, BD are the lenses, PQ the image
which would be formed by the object-glass alone, pq that really
formed by the action of the field-glass. The object-glass being
supposed achromatic, a ray of white Ii';ht, as OC, goiug to form
the image of a point Q, will ba refrac jd by the field-glass at
towards the corresponding point q of the new imaf^, but not as a

Obr

• See Nature, vol. xxiiv. p. 622, 2Cth October 18S6.
* For recent lit-erature on the secondary spectrum In double and triple otject-

glasses, Ac, see W. Schmidt, D(< Brtchung da Lichtei i% Clcufm, inebeKtnJert
0. achromat. und apianai. WJcctivUnee, Lelpsic, 1874; W. Harkness, "On the
Colour O'rrection of Achromatic Telescopes," In Amer. Jour, o/ Sciettce rmd
JHs, September 1879, pp. ISO-IBO; C. a Hastlnt~, "Triplj Objectives wilk
Complete Colour Correction." tb., December 1879, pp. 42^-486; Perty, Caber
die Grtnxn dcr etchtbaren Schop/ung naj:h den jeUigen Lelstunpen der itikroskcp*
itnd Femrohre, Berlin, 1874; H. 0. Vogel, Vcbereine etvJa'-Jie Methods tur Bcsrtm-
mung der Brennpw.kte und drr AbweichunpskreUe einee Femrohr-Oi^eiiUvt fiir
Strahlcn von ver%chifd£ner Brechbarketi ; C. A. Toung, "The Cclonr-Oorrectlon
of Certain Achromatic Object-Glasses," In Amer. Jov^ Sr:Lj June 1830, pp. 464-

466 ; also a review of thess papera by A. &atarl]c, r' UrteljaSrKhr\fl der aelrono'
litdien GeuCUchaft, 1883, pp. IS-W.
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ringle white ray ; It will be separated ^'nto coloured tays, following

diflerent courses. The red ray Cr being less refracted will tall on

B. point r of tho eye-glass more remote from its centra B than

Q
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Fio. 7.—Huygenlan eye-piece.

the violet ray Cv, and (the prismaticity of the lens increasing

from the centre outwards) will in proportion by the second trans-

mission be more bent aside than the Tiolet, and thus a compensa-

tion is effected, and the two rays finally emerge paraDel, their

exact parallelism being secured by the proportion of their focal

lengths. The Huygenian eye-piece pos,5esses also other important

advantages. The total deflexion of the light, to produce the mag-

nifying power, is equally divided between the two glasses, -—the

moat favourable condition for diminishing that distortion which is

always perceived in looking obliquely through a lens ; and the field

of view 13 greatly enlarged in proportion to the size of the eye-lens,

being such as would require, to produce the same magnifying power,

a single lens of the much greater semi-diameter bd, found by draw-

ing Q6 parallel to jB and erecting bd. The inconvenience of this

eye-piece (whence it ia improperly termed a negative eye-piece) is

that the image, being fofmed between its lenses, undergoes a cer-

tain amount of distortion by the field-glass, owing to which equal

linear portions of it do not correspond precisely to equal angular

measures of the distant object. Equal parts ofa micrometer applied

at the place of the image, so as to be seen at the same time tmx)ugh

the eye-lens, will not correspond to precisely equal angular inter-

epmrnoi. vals. The common astronomical or positive eye -piece, described

or posi- by Eamsden {Phil. Trans., 1783), consists of two plano-convex

tive eye- lenses of equal lengths, having their convexities turned towards

piece. each other and separated by two-thirds of the focal length of either,

as in fig. 8. This combination is placed behind the imago PQ

turned towards each other. (3) For an erecting eye-piece of fonr

lenses the first and fourth (reckoned from the object-glass towards

the eye) should be crossed lenses of focal length 3, the radii of their

surfaces 1 : 6, vrith their convex surfaces towards each. other. The
second lens should be a meniscus of focal length 4, the radii of its

surfaces 26 :11, and its convexity towards the eye. The third lens

should- be plano-convex, of focal length 4, its plane side towards

the eye. The distance of the centre of the second lens from that

of the first= 4 ; that of the third from the second=6 ; and that ')f

the fourth from the third=5'13. If a bright object appears yellow

or a dark one blue at the edge farthest from the centre of the field

,

the third and fourth lenses must be together pushed inwards toworda

the second lens.

In many telescopes constructed specially for star observation only

the object-glass is over-corrected for colour and nnder-cor Ected for

spherical aberration ; both' these errors may sometimes be nearly

eliminated by a properly constructed Huygenian eye-piece (see

MioBOSCOPE, vol. XVI. pp. 266-267). But, Tvhen a telescope ia to

be used over a consideraole range of field for micrometrio measure-

ments, it is obvious that the spherical aberration should be corrected

by the object-glass alone. It is possible, howevfj, to improve the

appearance of objects somewhat in a telescope in which the chro-

matic aberration is over - corrected by employing an eye -piece

somewhat nnder-corrected for colour, and vice iicrsa ; but the only

satisfactory plan is to have both object-glass and eye-piece as free

as possible from both chromatic and spherical aberration.' In order

to secure this, or a very large field of view, many forms of eye-piece

have been devised. Achromatic combinations have been suDeti-

tuted in some cases for the field-lens, in others for the eye-lens, 'in

others for both Simple lenses of the" Ramsden eye-piece. The best

of these combinations which the present writer has tested and

which practically fulfil all require'jents of the astronomer are due

to Dr Hugo Schroder, to whom he is indebted for i-jformation as

to their construction. Fig. 10 represents Schroder's high power

---J

Fig. 8.—Common or positive eye-piece,

rormed by the object-glass, at a distance AP equal to one-fourth

of the fo'cal length of A. The first or field-glass, therefore, forms

an enlarged image ^, at a distance one-third of that focal lengtb

which ^acea it in the focus of the eye-glass. This eye-piece is

not properly achromatic, but its spherical aberration is much less

than in any of the other constructions, and it has the advantage of

giving a flat field of view, requiring no change of focus to see the

1 ^WJJttSs-.^v^

der'e

high

po*er
eye-

piece.

ina. 10.—Sclii<ider*s liigh power eye-piece,

eye-piece, which is admirably suited for micrometer work, not only

because there are only two reflecting surfaces in the triple lens of

which it is composed, but also because there is a comparatively

large distance between the lens and the micrometer web when the

latter is in focus. This coudition is essential when it is desired to

get the best bright illamination of the wires in a dark field (see

MICROMETEB, voL xvi p. 248). The triple lens is composed of a

dense fluid plano-donvex lens between two lenses of soft crown j

'

The radii of curvature are

—

soft crown glass,

- dense flint glass,

- soft CTOwti glass.

Fio. 9,—Erecting or terrestrial eye-piece,

centre and borders of the field with equal distinctness. The erect-

ing or terrestrial eye'-piece was invented by Dollond. The principle

of its construction will be understood from fig. 9. It is conveni-

ent for telescopes of ordinary use, because it presents a non-in-

verted image to the 6ye, although at some saafifioe of light and

definition. , , , . . a ^ • i

For an account of the theory of the chromatic and spherical

aberration of eye-pieces by Sir George B. Airy, see Tram. Phil.

Soc Camb., vol it p. 243 ind vol iii p. 61. The author's con-

clusions are the following. (1) To secure the greatest distinctness

with an eye-piece of the Huygenian type, the field-lens should be

a meniscus of focal length 3, the radii of its surfaces 11 : 4, and

its convexity towards the object-glass ; the eye-lens should be a

double convex of focal length 1, the radii of its surfaces 1 : 6, and

its more convex side towards the field-len^ The distance of the

lenses should be 2. There should be a perforated diaphragm at

distance 1 from the eye-leni If a bright object appears yellow or

a dark one blue at the edge farthest from the centre of the field,

the lenses must be brought a little nearer together. (2) For an eye-

piece of Eamsden's type the two lenses should be plano-convex, of

focal length 8, placed at distance 2, their convex surfaces being

fl= 80026 convex 1

snrfecea f rj i^ 36.-536 convex I

cemented *( r3=36*536 concave
j

surfaces
J r4= to plane

j
cemented l r6= <o plane 1

re=S0-026 convex j

The corresponding foci for zones of different distance from the axis

are—axis= 100-00 ; zones 12-5 from axis, 99'81

;

25 from axis, 99-32 ; 40 from axis, 93 36 ; 45 from
axis, 100-15; 60 from axis, 101-86. Thus the

aperture of the lens may be half its focal length

without any sensible defect Fig. 11 represents 0. Schitl'

Dr O. Schroder's aplanatic eye -piece. The glass employed isder'a

Dauget's crown (C6,) and flint (FJ,,). The refractive power of cro\vn aplanatlr

is 1-5126 for D, that of flint 1-6405 J the dispersive power of both eye-

kinds of glass is < -588. piece.

-%—

Fio. 11.—Schrodei's splanatlo eye-piece.

The radii of curvature for a lens of 1 inch (27-07 mm. ) focal length

ri=20-13
rj^r3=10-M cemented

r4=Qo

mm.
r5=13-30

rQ=r^~ 7-00 cemented
••8=

Fi=focal point of combination= — 905 mm. from vertex of rj?
F2=position of observer's eye= — 14-49 mm. from vertex of r^-

Jhe thicknesses and distances apar< of the surfaces i
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lilt vertex to 2d = 070 mm. flint glass,

8d „ ,, 4th = 3-50 „ crown glass,

4th I,
Eth=.19-61 „ air,

6th „ „ 6th= 0-61 „ flliit glass,

7th „ „ 8th = 2 '45 „ orowB glass.

The distance between the plane surfaces is 22-57 mm. This form

ofeye-piece has been employed by Schonfeld in his southern "Durch-

musteruDg," and Dr Schroder has made one for the present writer

which gives a perfect field 4^° in diameter on the telescope of 18

inches focal length and SJ inches apertiire already referred to.

Reflecting Telescope.

The following are the various forms of reflecting telescopes. The

OrogoriaJi telescope is represented in fig. 12. AA and BB are

June

jrain

S«r-

the mirror may he viewed by an eye-piece at E, the angle lae oeing

equal to the angle caK This form was adopted by the elder

Fia.' 12.—Gregorian telescope.

concave mirrors having a common axis and their concavities facing

each other. The focus of A for parallel rays is at F, that of B for

parallel rays at /—between B and F. Parallel rays falling on AA
converge at F, where an image is formed j the rays are then re-

flected from B and converge at P, where a second and more enlarged

image is formed. Gregory himself showed that, if the large mirror

were a segment of a paraboloid of revolution whose focus is F, and

the small miiTor an ellipsoid of revolution whose foci are F and P
wspectiv-ly, the resultmg image will be plane and nndistorted.

The imago formed at P is viewed through the eye-piece at E, which

maybe of the Huygenian or Ramsden type. The focal adjustment

Is accomplished by the screw S, which acts on a slide carrying an

arm to which the mirror B is attached. The practical difficulty

of cbnstructing Gregorian telescopes of good defining qualitv is

very considerable, because if spherical mirrors are employed their

aberrations tend to increase each other, and it is extreipely difficult

to give a true elliptic figure to the necesseirily deep concavity of

the small speculum. Short appears to have systematically con-

quered this difficulty, and his Gregorian telescopes attained great

celebrity. The use of the Gregorian form is, however, practicallj

abandoned in the present day. The magnifying power of the

telescope ifl=

—

-, where F and /are respectively the focal lengths
'^ e + x

of the large and the small mirror, « the focal length of the eye-piece,

and X the distance' between the principal foai of the two mirrors

(«=F/in the diagram) when the instrument is in adjustment for

Tiewing distant objects. The images are erect.

The Cassegrain telescope differs from the Gregorian only in the

muu substitution of a convex hyperbolic mirror for a concave elliptical

slescope. mirror as the small speculum. This form has two distinct advan-

tages : (1) if spherical mirrors are employed their aberrations have

a tendency to correct each other
; (2) the instrument is shorter than

the Gregorian, cwteria paribus, by twice the focal length of the small

mirror. Fewer telescopes have been made of this than perhaps of

any other form of reflector ; but in comparatively recent years the

Cassegrain has acquired importance from the fact of its adoption

for the groat Melbourne telescope. The magnifying power is com-

puted by the same formula as in the case of the Gregorian telescope.

The Newtonian telescope is represented in fig. 13. AA is a con-

cave mirror whose axis is aa. Parallel rays Jalliug on AA converge

on the plane

mirror BB,
and are

thence re-

flected at

right angles »
to the axis,

forming an
image in the

focus of the
we- piece E. -^

^ i3^_^>(„rtoiil«n telescope.
The surface

, , , ;

of the large mirror ahotild be & paraboloid of revolu-
}

tion, that of the small mirror a true optical plane.

The magnifying power \B = Fje. This form is employed in the con-

struction of most modem reflecting telescopes. A glass prism of

total reflexion is sometimes substituted for tne plane mirror.

The Herschelian or front view reflector is represented in fig. 14.

AA is a concave parabolic mirror, whose axis ac is inclined to the

axis of the tube ab so that the image of an object in the focus of

23—

S

^Fxo. 14.—Herschelian reflector.

Herschel to avoid the loss of light from re'flexion in the small mirror

of the Newtonian telescope. It has several disadvantages. (l)The

upper part of the observer's head must necessarily obstruct seme of

the rays which would otherwise fall on the large mirror ; but when
a telescope of very large aperture is employed the loss of light thus

occasioned is comparatively insignificant. Moreover, disturbance

of the air in front of the telescope is created by heat from the

observer's head and body, and this is fatal to the best definition.

To avoid the latter drawback Sir John Herschel (Ency. Brit., 8th

ed., art. "Telescope," vol. xxi p. 128) suggested the employment of

a smaJl right-angled prism of total reflexion placed close to the eye-

lens of the eye-piece, to permit the observer to view the image by

looking in a direction at right angles to the eye-piece, and therefore

at right angles to the tube. (2) In consequence of the tilting of the

mirror aberrarion is created, and this increases rapidly with increased

tilting. The construction is thus limited to telescopes in which

the proportion of aperture to focal length is not too great. In

Herschel's 40-feet telescope the proportion was 1 to 10, and the

construction wotild hardly be applicable to modem telescopes, in

which the proportion often rises to 1 to 5 or 6. Yet, when exceed-

ingly faint objects have to be observed, this form of telescope has

great advantages. Herschel found that some objects which he dis-

covered with such an instrument could not even be seen when the

same telescope was used in the Newtonian form. The front view

telescope, however, has hardly been at all employed except by the

Herschela But at the same time none but the^erschels have swept

the whole sky for the discovery of faint nebulae ; and probably no

other astronomers have worked for so many hours on end for so

many nights aa they did, and they emphasize the easy position of

the observer in using this form of instrument.

Construction of Object-Ola -es.

The first point is the selection of glass disks of suitable quality. TestlBf

The requisites are (1) general transparency and freedom from obJeoV

mechanical defects, such as specks, air-bubbles, &c.; (2) homogeneity; glasaok

(3) freedom from internal strain. The disk heing roughly polished

on the sides, feults of the first class are easily detected by inspection.

In order to secure the maximum of light grasp for aperture it is

desirable that the glass should be as colourless as possible; if the

roughly polished disk is laid upon white paper the amount of dis-

coloration can be readily estimated by comparing the colour of the

sheet as seen directly with that seen through the glass. • Fraun-

hofer's glass was far from colourless, Dollonas more coloured still

;

and we have shown that, for purposes when extreme light grasp is

not an object, the less transparency of such glass to the blue rays

of the spectrum affords advantages for a better correction of th»

chromatic aberration of rays in the brighter part of the spectrum.

The amount of light excluded by specks, air bubbles, or even

scratches is quite insignificant ; but these blemishes create diffrac-

tion phenomena and scattered light in the fiekl, which are very

injunous to the performance of the instrument, especially when

faint objects are searched for in the neighbourhood of brighter ones.

It is essential for a telescope lens that the glass should be perfectly

homogeneous ; that is, the refractive index must be identical for

every part of the disk. This can be tested with extreme delicacy

by grinding the disk into the form of a lens and testing it by

Toppler's method,' described under Optics (vol. xvii p. 806). If

the disk is intended for a concave lens and is already so thin that

It becomes undesirable to make it thinner at the edges by convert-

ing it, in the first place, into a convex lens, it may be tested by

placing one of its surfaces in contact with and at right angles to

the aj^ of a crown lens of known perfection, and testing the com-

bination by Toppler's method. If a glass disk is not properly

annealed—that is, if it has been too guickly cooled, so that the

outer shell has hardened before the inner portion—the finallj

solidified mass must be in a state of tension, Uke that of "Rupert's

drops." Unless cooled very gradually an optical disk would fly to

pieces, but a very much smaller defect in the anneaUng process would

be fatal for refined optical purposes. Changes of temperature would

produce changes of curvature, and the lens would also change iti

form, when successive portions of the strained outer sheU wei»

removed in the process of grinding and poiisbing. Fortunately

1 PaoQ. Annat. cxxzL, 18S7.

xxra. — «9
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defects in annealing are very easily detected by means of the polari-
scope. The polished disk is placed in light reflected from a polar-
izing surface, such aa a sheet of glass blackened at the back, and
examined with a Nicol's prism as an analyser. If the bright rings
and black cross (see Light, vol. xiv. p. 613) are visible the disk is

unfit for use ; but, since few disks are so perfectly annealed as not
to show a trace of the black cross, such as show it in no marked
degree may be safely employed. Perfect annealing has now become
the most difficult portion of the art of making optical glass, and
arge disks (more particularly of crown glass) are rejected by the
)ptician more freauently for defects in annealing than for any other
;ause.

The disks having been selected, their refractive and dispersive
powers determined, and the radii of curvature computed, it remains
to convert the disks into lenses with surfaces of the required curva-
ture, and to complete the object-glass. The work consists of five
distinct operations—(1) rough grinding by a revolving tool supplied
with sand and water; (2) fine gi-inding with emery; (3) polishing
with c^ide of iron, rouge, or putty powder, the grinder being faced
with fine cloth, satin, paper, or—best of all—pitch

; (4) Centring
;

(5) figuring and testing. These processes are essenttally of a tech-
nical character, and can only be famUiar to those who practise the
^rt. The details would bo out of place here, but are well described
in a lecture delivered by Sir Howard Grubb at the Royal Institu-
tion, 6th April 1886, and printed in Nature, 27th May 1886.

Construction of Specula.
Con- The composition of metallic specula in tho present day differs
trmction very little from that used by Sir Isaac Newton. Many different« alloys have been suggested, some including silver, nickel, zinc, or
jpecola. arsenic ; but that which has practically been found best is an alloy

of four equivalents of copper to one of tin, or the foUowing pro-
portions by weight :—copper 252, tin 117 '8. Such speculum metal
13 exceedingly hard and brittle, takes a fine white polish, and
when protected from damp has little liability to tarnish. The
process of casting and annealing, in the case of the specula of the
great Melbourne telescope, was admirably described by Dr Robin-
son in Phil. Trans., 1809, vol clix. p. 135. Shaping, polishing,
and figuring of specula are accomplished by methods and tools pre-
cisely similar to those employed in the construction of lenses. The
reflecting surface is first ground to a spherical form, the parabolic
figure being given in the final process by regulating the size of the
pitch squares and the stroke of tho polishing machine. The pro-
cess of testing is identical with that of an object-glass.
Soon after Liebig's discovery of a process for depositing a film

of pure metallic silver upon glass from a salt of silver in solution,
Steinheil {Gaz. Univ. d'Augsburg, 24th March 1856), and later, in-
dependently, Foucault (Comptes Hetidus, vol. xliv., February 1857),
proposed to employ glass for the specula of telescopes, the reflect-
ing surface of the glass speculum to be covered with silver by
Liebig's process. These silver-on-glass specula are now the rivals
of the achromatic telescope, and it is not probable that many tele-
ecopes with metal specula will be made in the future. Tho best
speculum metal and tho gi-eatest care are no guarantee of freedom
from tarnish, and, if such a mirror is much exposed, as it must
be in the hands of an active observer, frequent repolishing will be
necessary. This involves refiguring, whicli is the most delicate and
costly process of aU. Every time, therefore, that a speculum is
repolished, the future quality of tho instrument is at stake; ita
focal length will probably bo altered, and thus the value of tho
constants of the micrometer also have to be redetermined. Partly
for these reasons the reflecting telescope with metallic mirror has
never been a favourite with the professional astronomer, and has
found little employment out of England. In England, in the
hands of the Herschels, Rosse, Lasse'll, and De la Rue it has done
splendid service, but in all these cases the astronomer and the
instrument-maker were one. The silver-on-gliss mirror has the
enormous advantage that it can be resilvcred with little trouble,
at small expense, and without danger of changing the figure. Its
chief work has been done in the hands of Draper and°Common,
who were the engineers, if not the actual constructors, of their own
instruments. Glass is lighter, stifl'er, less costly, and easier to work
than speculum metal. The silvered mirrors have also some ad-
vantage in light grasp over those of speculuir metal, though, aper-
ture for aperture, the former are inferior to the modern object-glass.
Comparisons of light grasp derived from small fresi., carefully
silvered surfaces are sometimes given which lead to illusory results,
and from such experiments Foucaull claimed superiority for the
edvered speculum over the object-glass. But the present writer
has lound from experience and careful comparison that a silvered
mirror of 12-inches aperture mounted as a Newtonian telescope
(with a silvered plane for the small mirror\ when the surfaces
are in fair average condition, is equal in light grasp to a first-rate
refractor of 10-mches ape.ture, or area for area as 2 : 3. Tliis ratio
JviU become more equal for larger sizes on account of the additional
(.liicknes; "t larger object-glasses and the consequent additional ab-
oijtion of l.ght in transniission.

Mounting of Telescopes.

TTie proper mounting of a telescope is hardly of less importance Moowt-
than its optical perfection. Freedom from tremor, ease and deli- ing of
cacy of movement, facility of directing the instrument to any tele-
dcsired point in the heavens, are the primary qualifications. Our scope*
limits forbid an historical account of the earlier endeavours to fulfil

these ends by means of motions in altitude and azimuth, nor can
we do more than refer to mountings such as those employed by tha

'

Herschels, or those designed by Lord Rosse to overcome the en-
gineering difficulties of mounting his huge telescope of 6 feet aper-
ture. Both are abundantly illustrated in most popular works on
astronomy, and it seems sufficient to refer the reader to the original
descriptions.^

"We pass, therefore, directly to the equatorial telescope, the instru-
ment par excellence of the modern extra-meridian astronomer, and
relegate to the article Teansit Circle (j.v.) a description of those
mountings in which tho telescope is simply a refined substitute for
the sights or pinulcs of the old astronomers. The equatorial in
its simplest form consists of an axis parallel to the earth's axis,
called the " polar axis " ; a second axis, at right angles to this,
called the "declination axis" ; and a telescope fixed at right angles
to the latter. In fig. 15 AA is the "ohir axis ; the telescope is
attached to the end of tho
declination axis ; the latter

rotates in bearings attached v^
to the polar axis, and con-
cealed by the telescope itselt

The telescope is counter-
poised by a weight
attached to the op-
posite end of the
declination axis.

The lower pivot of J
the polar axis rests f
on a cup bearing at

C, the upper pivot
Flo. 15.—Equatorial telescope.

upon a strong metal casting MM, attached to a stone pier S. A
vertical plane passing through AA is therefore in the meridian, and,
when the declination axis is horizontal, the telescope moves in the
plane of the meridian by rotation on the declination axis only.
Thus, if a graduated circle BB is attached to the declination axis,
together with the necessary microscopes or verniers V,V for reading
it (see Transit Circle), so arranged that when the telescope is
turned on the declination axis till it is parallel to AA the veniier
reads 0° or 90°, and when at right angles to AA 90° or 0°, then wo
can employ the readings of this circle to measure the polar distanca
or declination of any star seen in the telescope, and these readings
will also be true (apart from tho efiects of atmospheric refraction)
if we rotate tho instrument through any angle on the axis AA.
Thus one important attribute of an equatorially mounted telescope
is that, if it is directed to any fixed star, it will follow the diurnal
motion of that star from rising to setting by rotation of the polar
axis only. If we further attach to the polar axis a graduated
circle. DD, called the "hour circle," of which the microscope or
vernier R reads C^ when the declination axis is horizontal, we can
obviously read off the hoar angle from the meridian of any star to
which the telescope may be directed at the instant of observation.
If the local sidereal time of the observation is known, the right
ascension of the star becomes known by adding the observed hour
angle to_ the sidereal time if the star is j» est of the meridian, or
subtracting it if east of the meridian. Since the equatorial is un-
suitable for such observations when ^eat nccuracy is required (see
Transit Circle), the declination and ho'ar circles of an equatorial
aro employed not for determination of the right ascensions and
declinations of celestial objects, but for directing the telescope
with ease and certainty to any object situated in a known position,
and which may or may not be visible to the unaided eye, or to
define approximately the position of in unknown object. Further,
by causing tiie hour circle, and with it the polar axis, to rotate by
clockwork or some other mechanical contrivance at the same angu-
lar velocity as the earth on its axis, but in the opposite direction,
the telescope will automatically follow a star from rising to setting.

Equatorial mountings may be divided into five types. (A) The
jiivots or bearings of the polar axis arc placed at its extremities.
The declination axis rests on bearings attached to opposite sides o}
the polar axis. The telescope is attached to one end of the declina-
tion axis, and counterpoised by a weight at the other end, as in fig.

15. (B) Tlie polar axis is supported as in type A ; the telescope
is placed between the bearings nf the declination axis and is

raouated symmetrically with respect to the polar axis ; no counter-
poise is therefore requisite. (C) The declination axis is mounted
on the prolongation of the upper pivot of the polar axis ; the tele-
scope is placed at one end of th(> declination axis and counter-
poi>ud by a weight at the other <«nd. (D) The declination axia

^^. Ilciscliel, Phil. Trail
Ija. and 1501. p. OKI.

I
1795, vol. Ixxjiv. p. 847; Rosse, JPkil. Trans., 1840,
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is mounted on a forked piece or other elmilar contrivance attached

to a prolorgation of the upper pivot of the polar axis ; the tele-

scope is mounted between the pivots of the declination axis. (E)

The eye-piece of the telescope is placed in the upper pivot of the

polar axis ; a portion or the whole of the axis of the telescope

tube coincides with the polar axis. Mountings of types A and B
—that is, with a long polar axis supported at both ends—are often

called the "English mounting," and types C and D, in which the

leclinatiou axis is placed on the extension of the upper pivot of

the polar axis, are called the "German mounting," from the first

employment of type C by Fraunhofer. A description of some of

the best examples of each type will illustrate their relative advan-

tages or peculiarities.

Fig. 16 may be taken as a practical example of the earlier eqna-

torials as made by Troughton in England and afterwards by Gambey

for various Continental observatories. In the Phil. Trans, for 1824

(part 3, pp. 1-412) will be found a description by Sir John Herschel

and Sir James South of the equatorial telescope which they em-

ployed in their measurements of^ double stars. The polar axis was

similar in shape to that of fig. 15 and was composed of sheets of

tinned iron. In Smyth's celebrated Bedford telescope the polar

axis was of mahogany. Probably the best example of this type of

mountin" applied to a refractor is that made by the elder Cooke of

York for"Mr Fletcher of Tarnbank ; the polar axis is of cast u'on

and the mounting very satisfactory and convenient, but

unfortunately no detailed description has been pi

'

lished. In recent years no noteworthy refractors

have been mounted on this plan ; but type A
has been chosen by Grubb for the great Mel-

bourne reflector, with marked ingenuity of

adaptation to the peculiar requirements

of the case. Fig. 16 shows the whole

instrument on a small scale, and fig.

17 represents part of it on a larger

scale, the upper part of the tube

and polar axis being omitted. The

figures show the telescope directed

to the pole, the hour circle being

set e*" from the meridian. The
polar axis consists of a hoUow
cone C (fig. 17) of cast iron -. - .- i,

bolted to a hollow cast-iron cube H, to the lower side of which

is attached a short steel axis carrying the driving sector EF and

the hour circle E, and terminating in the lower pivot of the polar

axis. This pivot a is terminated by a piece of chilled

cast iron polished flat on its lower face, which face re-

volves in contact with a piece of bell metal, flat on its

upper and partly spherical on its lower side, bearing in

a correspondingly shaped annulus, formed to receive it

iu the cast-iron block which is attached to the

pier. This arrangement enables the bell-metal

cushion to take its own position when the direc-

tion of the polar axis is slightly changed in pro-

cess of adjustment. The pressure of the pivot on

Flo. 16.—Melbourne reflector.

its bearings, in the direction at right angles to the polar axis, is

relieved by the sector A, which is forced up by the screw d acting

through laminsB of eteel springs. The end pressure of o upon its

Fio. 17.—Section of Melbourne reflector.

bearings is relieved by a weight. The friction of the upper pivot is re-

lieved by a sector pressed up against it by the action of two weights.

In this way, although the moving part of the telescope weighs 18,170

lb, it can be turned with a pressure of 12J tt>, acting at a radius ol

20 feet. The driving sector EF is 5 feet in radius ; its

circular rim is accurately toothed to fit a square threaded

endless screw E, which is turned by the driving clock.

A toothed wheel attached to H and acted on by a pinion

connected with a hand-wheel afi'ords an easy means ot

Betting the instrument in hour angle, or

moving the telescope quickly iu right ascen-

sion. The telescope is clamped by iron bands

to the strong cast-iron cradle, which is cast

iwith and forms one extremity of the declina-

tion axis. The counterpoise TJ is attached to

the other extremity. There is an elegant ar-

rangement for diminishing the friction of the

decEnation axis, which our limits do not per-

mit us to describe, and the means for clamping

and giving slow motion in declination do not

require special notice. The reader is referred

for a fuller description to PhU. .Trails., 1869,

pp. 127-161. The telescope is of the Cassegrain

form, the mirror having a 4-feet aperture and

30i-feet focal len^h.

The best existing examples of type B are

Airy'a equatorial at Greenwich, the equatorial

at Liverpool (also designed by Airy), and the

photographic equatorial recently erected at the Paris observatory.

The polar axis of the Greenwich equatorial consists of six iron tubes

arranged so as to form two triangular braced beams connected by

very strong elliptical wheels of cast iron, which carry the upper

and lower pivots of the polar axis. These tubes are shown in sec-

tion at the points T, fig. 18, which represents a section through

the declination axis in the plane of tne equator when the tele-

scope is directed to a star at the equator (for the general arrange-

ment of the mounting, see fig. 19). The driving circle is 6 feet in

diameter, and turns freely on the lower pivot of the polar axis

under the action of the driving clock. The hour circle is graduated

on the driving circle, and may be set to show sidereal time during

Fio. 18.—Greenwich

the whole of a night's work ; thus the observer,

in order to direct the instrument on a parti-

cular object, has only to set an index connected

with the polar axis to the star's right ascension

upon the hour circle, without the trouble of computing

the hour angle at the insUnt of observation. This

convenient arrangement was first introduced by Airy.

TTie whole mounting is very massive, but very incon-

venient to use when a great many different objects

have to be examined on the same night ;
but on ac-

count of its freedom from tremor and the excellence

of its driving clock it should be very suitable for pro-

longed study of a single object or for long photo-
equatorial. ™°jiic exposures.' Quite recently Sir Howard Grubb

has signed a contract to make a telescope of 28-inche8 aperture and

28-feet focal length,' which is to be substituted for the present tele-

scope by Merz k Son of 12J-inches aperture and 18-fcet focus. Fig.

19 13 engraved from a photograph of the model of the original polar

axis. The model was prepared to illustrate the manner m which the

new telescope is to be-monnted, and we are indebted for the picture

1 See the ditailed account in Cwnu'icA OisiTDOlioiui. 18B8.

s Thi. obJect-glaM wUl have the rtortest proportional foci '""ftl- »'"J g'
constacted of ipertni^ exceeding Id Inches. Th. following Ubl. giT« the

focal length in .pertaires ot the '"-(teat e'ast'nR refracton. .- .-„«™-,
VienVia tefccope (Grubb) 27.lnclies aperture, fcxal length IS 5 aoertarM

Washineton „ (Clark) 26 „ .. '=;" ;
Pulkowa .,

(Cl»rk) SO .. ..
"^
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to the kindness of Mr Christis, astronomer royal. The object-glass

will be actuaUy outside the dome when the telescope is pointed near

tte zenith or near the horizon. The dew-cap, not shown in the

model, will be alwaj-s outside the dome, and it is not impossible

that this arrangement may be favourable to good definition, except

in case of high wind. When the telescope is not in use the dew-

cap slides backwards on four rails parallel to the axis of the tele-

scope, and the whole is housed in the pesition shown in fig. 19.

The spectroscope is used at right angles to the telescope tube, a

right-angled prism of total reflexion being interposed in the con-

vferging cone of rays near the focus. This prism can be turned

180 and an eye-piece inserted on the opposite side from the spectro-

scope fbr observations near the zenith or horizon, otherwise the eye

end would be too near the floor or northern pier.'

VlHI A" figure of the new photographic telescope erected at the Paris

pbfito- observatory may be seen iu Nature, 13th May 1886. The object-

gnphlo glass ia by MM. Paul and Prosper Henry, the mounting by M.
Ulo- Gautier. Here Airy's braced tubes are replaced by hollow metal

•tope. beams of triangular shape (as for the Liverpool equatorial). The
hour circle has two toothed circles cut upon it, one acted upon by
a screw attached to the pier and driven by the clock, the other by
a second screw attached to the polar axis, which can be turned very

slowly by a handle in the observer's hand. Thus a very slow

movement can be given to the telescope in right ascension, inde-

pendeiftly of the clock. Slow motion in declination can be com-
municated by a screw acting on a long arm, which can be clamped
at pleasure to the polar axis by a convenient handle. An oblong
metallic box, fitted with pivots, whose bearings are attached to the

triangdtar beams, forms the tube for two parallel telescopes ; these

are separated throughout their length by a metallic diaphragm.
The chromatic aberration of the object-glass of one of these tele-

scopes ia corrected for photographic rays, and the image formed
bw It is received on a highly sensitive photographic plate. The
oiner telescope is corrected for visual rays and its image is formed
on the plane of the spider lines of a filar micrometer. The peculiar

fonn 01 the tube is eminently suited for rigid preservation of the
relatrve parallelism of the axes of the two telescopes, so that, if a

certata selected star is retained in bisection by two intersecting

wires in the micrometer, by means of the driving clock, aided by
small corrections given by the observer in right ascension and de-

diiiation (required on account of irregularity in the clock move-
ment, error in astronomical adjustment of the polar axis, or changes
in the star's apparent place produced by refraction), the image of

a star will continue on the same spot of the photographic plate

during the whole time of exposure. Exquisite photographs of star

dnsters, double stars, the moon, and planets have been obtained
by MM. Henry, and they are the most eloquent testimony to the
optical perfection of the object-glass and the efficiency of the
mounting. They show also that we are entering upon a new era

in practical astronomy, in which photography is destined to play a
leading part. The Henry photographic object-glass is of 134-inchea
{lerturs and only 10 apertures in focal length. The "guiding
telescope " is of 9j-inches aperture and nearly 12-feet focus. The
photei^phic object-glass, notwithstanding its small proportional
fo«al les^h, covers a field of 2J° in diameter with perfect precision.

Many more telescopes have been made of type C than of any

other, and it is now almost exclusively employed for the mounting
of modem refractors. Its assential features are (1) a comparatively

short polar axis and (2) a cross-head attached to the extension of

the upper
of the de-

refractor,

first equa-

vided with
hour circle

vernier T. C
endless screw S,

circle B. D i-

extremities the \

The wooden tele- ^

cradle FF of cast

flange on one end of

clination circle Ell,

posite end, serves to

declination to the arm G.

lever which presses the

in the figure) against the
flvig in order to relieve the

L

pivot of the polar axis, to carry the bearings

clination axis. Fig. 20 shows the Dorpat
the chef (foeicme of Fraunhofer, and the
torial of any importance that was pro-

clockwork. AA is the polar axis, B th&
graduated on the face and read by the
ia the driving clock, which turns an
that gears in the toothed edge of the
the cross head supporting at its

bearings of the declination axis,

scope tube rests in a strong
brass, which is screwed to a
the declination axis ; the de-

which ia attached to its op-

\ clamp the instrument in
" H is a weight acting on a

wheels k (one only seen

upper pivot of the polar

friction of that pivot

.1 Pteic IncAuventeiit conditiona are impn^cd b^ the duuecsiona of the AxlAt/— - » Mid in£y leaU to Accidents In practice.

on its bearing. The counterpoise W balances the tube about the

polar axis. M, M are counterpoise weights which act on levers

m,vi, whose fulcra are universal joints at n attached to the cradle.

These weights serve to counterpoise the longer end of the tube and
to check its flexure. QtJ is the finder, a small telescope whose
axis is parallel to the great telescope; having a low magnifying
power and a largo field of view, it serves to direct the large

telescope to any object seen in the sky, which otherwise would o»

diihcult to find in the comparatively limited field of the large tele-

scope. The stand TTT is of oak. The instrument ia described in

detail by Struve (Bcschreibung des auf dcr Stiniwarte zit Dorpat
hcjin4lichcn grossen Refractors von Fraunhofer, Dorpat, 1825, foLX
The instrument was an enormous advance upon all previous tele-

scopes for micrometric research. In the hands of Struve results

were obtained by it ivhich in combined quality and quantity had
never before been reached in micrometric research. Its success was
such that the type of Fraunhofer's telescope became stereotyped for

many years not only by his successors but throughout Germany.
When twelve years afterwards Struve ordered the 15-inch refractor

for the .new observatory at Pulkowa, the only important change
made by Fraunhofer's successors was, at Struve's suggestion, the

substitution of a stone pier for the wooden stand in the original

instrument
Both the Dorpat and the Pulkowa i«fractoT are defective in

rigidity, especially in right ascension. The declination circle ia

most inconvenient of access, and slow motion in declination can
only be effected when the instrument is clamped by a long and
inconvenient handle, so that practically clamping in declinatioo

was not employed. The slow motion in right ascension is defective^

being accomplished in the Dorpct refiractor by changing the rati
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of the clock, aud in the Pulkowa refractor hy a handle which when

used affects very injuriously the rate of the clock for the time being.

Strave'a skiU as an observer was such that he used to complete the

bisection on the fixed wire of the micrometer by a pressure of tho

finger on the side of the tube,—a method of proved efficiency m
euch hands, but plainly indicative of the want of ngidity in the

instrument and of the deficiency of the slow motions (see MiCKO-

MfeTKR, vol. xvi. p. 245). The driving circle is also n;uch too

small, so that a very slight mechanical freedom of the screw in the

teeth' involves a large angular freedom of the telescope in right

ascension, whUst its position at the lower end of a too weak polar

axis tends to create instability in right ascension from torsion of

that axis. Strange to say, the wooden tub* has till very recently

retained its place in German mountings.

About 1840 a great advance was made in the right direction by

the Repsolds of Hamburg in the equatorial mounting of the Oxford

ieliometer. The driving circle was greatly increased in diameter,

'and placed at the upper end of the polar axis, and both the polar

axis aud the declination axis were made much stronger in propor-

:tion to the mass of the instrument they were destined to —
carry. (A figure of this instrument is given in tho

Oxford Observations for 1850.) About 1850 Thomas

Cooke of York began his career as a maker of equa-

torial telescopes, and gave a new character to the

^German mounting. Fig. 21 represents a typical

equatorial of his design. A strong cast-iron
'

Tiillar is substituted for Fraunhofer's stand.

.On the semi- cylindrical top of the pillar

rests the cast-iron box AA, which contains

at its upper and lower extremities the

bearings of the polar axis. Its mode

of connexion with the pillar permits

the inclination of the box to be

changed for adjustment of the

inclination of the polar axis.

The strong cross-head C, sup-

porting the bearings of tho

declination axis, is of cast

iron, bolted to a flange on

the upper pivot of the

polar axis. Fraun
hofer's cradla and
wooden tube are

abolished, and in

their place is a

cast-iron cylindri-

cal tube D, flanged

at both ends aud also at tho point where

it is bolted to ai corresponding flange on

the end of the declination axis, all three

flanges being cast in one piece with the

central tube ; the rest of the tube consists

of two slightly tapered brass cylinders

bolted by strong flanges to the central tube

D. The handle F clamps tha arm .H to

the cross -head C at _.. - . _—

^

_-j.y//

pleasure, aud slow mo- .^1^
^^=""

tion in declination is \2
communicated by the -.^:

handles at E and G.

Two circles at K and
M are attached to the

p,g_ 21.—Cooko's equatorial,

upper part of the polar
. , . .. ^ 4.

axis. To one of these notion is communicated by the tangent

screw at M (turned by the clock N) acting on teeth cut at the

edge of the circle. Tlio other is a graduated hour circle read

by two opposite microscopes, one of which is seen at i\
_
Ibe

endless cord hanging down and holding a sliding ring at Q 13 em-

ployed to give sIo"w motion in right ascension, m some instruments

by moving tho frame of the driving screw in the direction of the

axis of the screw, in others by moving differential wheels which

accelerate or retard the velocity of rotation of the dnving screw

without afl'ecting the rate of the clock. The decimation circle

RR is attached to the farther end of the declination axis and is

inconvenient of access. Cooke's stand is admirable for its symmetry

and simplicity of design, its just apportioning of strength, and a

general rigidity with suitability of means to ends.

It is not a little curious that the obvious improvement of trans-

fenin" the declination circle as well as the declination clamp to the

tclescone end of the decUnation axis was so long delayed ;
we can

ascribe'the delay only to a desire to retain the decimation circle as

part of the counterpoise. AVe believe that the first important

cquatonaU in which the declination axis was read from the eye

end were the,15-inch by Grubb and the 6-inch by Cooke, made for

the observatory of Lord Crawforri (then Lord Liudsay) at Dun Echt

<Aberdeenshire) about 1873. The plan is now almost universal y

lloDt-vd. Telescopes of such dimensions can be conveniently

l:li

directed to any object by the circles without the observer being

under the necessity to climb a special ladder. But when much
larger instruments are required the hour circle becomes inaccessible

from tho floor, and means have to be devised for read-

ing both circles from the eye end. This was first

accomplished by Grubb in the great refractor

of 27-inche3 aperture which he constructed

for the Vienna observatory, represented in

section in fig. 22. The observer's eye is

applied to the small telescope E, which
(by means of prisms numbered 1, 2,

3, 4) views the vernier attached to

the cross -head simultaneously

with the hour circle attached

to the upper end of tho polar

axis. Light to illuminate

tho vernier and circle is

thrown from the lamp
L upon prism 4 by
the prisms 6 and
5. Prism 1 is in

the axis of the
declination

circle and
always

Fio. 22.—Grubb'3 27-inch refractor (Vienna).

reflects rays along that axis, whatever the position of the telescop*

may be, whilst the prisms .2, 3, '4, 5, and 6 are attached to the cross-

head and therefore preserve their relative positions to each other.

Through the eye-piece of the bent' telescope E' another hour circle

attached to the lower end of the polar axis can be seen ;
thus bn

assistant is able to direct the telescope by a handle at H to a»y

desired hour angle. A slight rotatory motion of the telescopn E

on its axis euables the vernier of the declination circle to be i cad

through prism 1. The leading features of this fine instruraent

represent those of all Grubb's largo telescopes. The mode <S re-

lieving the friction of the declina-

.

tion axis is similar to that em-

ployed in the llelbourue tele-

scope and in the accouut of (ha

Vienna telescope published

by Grubb. The end fric-

tion of the polar axis

is relieved by a n'ng

of conical roUers shown

in section beside *ho

principal figure.

From this point

FiQ. 23.—Dr Engelmann's 8- inch refractor,

wo mnst condense further description into critical remarks on a fi"

jical modern instruments. 1 „„7„ _
1) Telescopes of Moderate She for Micronutnc Btscarch onl^.^

1 In tho bent telescope refracting prisms are employed »t U» co

change the direction of the r»yi.



150 TELESCOPE
Fig. 23 shows the mounting of the 8-inch refractor, of 9-feet focal

length, at the private observatory of Dr Engelmann, Leipsic. The
bbjeot-glass is by Messra Clark of Cambridge, Mass. , the mounting
by the Repsolds of Hamburg. The declination circle —
reads from the eye end, and four handles for clamp-
ing and slow motion in right ascension and declina-

tion are situated near the observer's hands. The
tube is of sheet steel, light, stiff, and free from
tremor. The eye end carries the micrometer
with an illumiuating apparatus similar to that
previously described under Micrometee,
vol. xvi. p. 245 sq., figs. 16, 17, 20, and 21.

The lamp near the eye end illuminates
the field or the wires at pleasure, as well
as the position circle of the micro-
meter and the declination circle

a separata lamp illuminates the
hour circle. An excellent fea-

ture (see fig. 24) is the short
distance between the eye-piece
and the declination

axis, eo that the
observer has to fol-

low the eye end
in a comparatively
small circle ; an-
other good point is

the flattening of the cast-iron
centre-piece of the tube so that
the flange of the declination axis
is attached as near to the axis of
the telescope tube .is is consistent
with free passage of the cone of
rays from the object-glass. For
purposes of micrometiic research
with the ordinary micrometer
this instrument is the most^ ele-

gant, satisfactory, and useful that
we know, as was shown by the
exceedingly accurate observa-
tions of the minor planets Vic-
toria and Sappho for solar paral-

lax, by Galle's method (see

Parallax, vol xviii. p. 249),
made by Dr Engelmann in 1882.
The substitution of small incan-

descent electric lamps for the Fio. 24.—Dr Engelmann's 8-lnch

oil lamps would be an improvement. refractor.

(2) Telescopes of Moderate Sizefor General Purposes.—The modern
equatorial should for general purposes be capable of carrying spectro-

scopes of considerable weight, so that the strength of the axis and
the rigidity of the instrument generally have to be considerably

increased. Grubb has realized our ideas of what such an instru-

ment should be in an equatorial of 6-inches aperture which be has
recently made for the royal observatory at the Cape of Good Hope.
The principal features are its great strength and rigidity, with
special precautions to ensure preservation of the instrumental
declination. The observations of Victoria and Sappho in 1882
revealed the great deficiency of most modern equatorials in this

respect. That is to say, if a star near the meridian is first made
to run along the measuring web of the micrometer, the clockwork
then set in action, and the star brought back to the centre of the
field by the slow-motion handle in right ascension, it will be found
that the perfection of the bisection is no longer preserved. Thus
at most observatories the measures of difi'erence of declination
when the clockwork was employed were far inferior to those made
with the telescope at rest. The reason seems to be that in most
equatorials the lower pivot is cylindrical, and enters an ordinary
cylindrical bearidg which cannot be a perfect fit. Also the cross-

head, telescope, counterpoise, &c., generally together overbalance
the polar axis about the upper bearing, so that the lower pivot
presses upwards in its bearing, and its rotation, under the action
of the clock or slow motion coupled with the friction of the sur-

faces, gives rise to a small rolling freedom which creates the errors

in question. In this telescope the lower pivot is of steel, made
slightly conical, and carefully ground to fit a long conical bearing,
in which it would work very tightly, or even jam, but for spring
pressure brought to bear on its lower hardened flat end, which
relieves the greater part of the thrust ; and the polar axis is accu-
rately balanced about its upper bearing by a weight at the lower
end of the polar axis, so that the thrust is exactly in the axis of
the cone. The upper pivot (4 inches in diameter) is also of steel,

finished with the same care as that of a transit circle, bo that'the
telescope rotates with the precision of a meridian instrument
Unusual rigidity has also been given to the declination clamping
arms, and the new slow motion in declination is by far the best

fet contrived ; it is a recent invention of Grubb's, and is de-

scribed below in his own words. The eye end, suitable for heavy
spectroscopes, &c., is fitted to the butt end of the telescope by
bayonet jomts and tightening screws, so that it can be exchanged
for a micrometric eye end with almost as little trouble as the ex-

changing of an eye-piece. The illumination of the circles and the

micrometer is by electric incandescent lamps. The instrument
mav be adjusted to any latitude and is probably the most practical

and serviceable equatorial made. The subjoined description of the
new slow motion in declination is taken from Proc. E. Dubl. Soc,
1886, p. 107.

"The Blow motion arrangements usually uaed In equatorials are of either of
two forma, viz., (a) an endlesa screw working Into a sector or portion of a
toothed circle of long radii 8, or (6) a screw applying or pushing directly
against an enn, that arm bei. g kept in contact with the screw by a spiral or
some other form of spring having a considerable range of notion. The first (a)

possesses the disadvantage th- 1, however carefully made, it is impossible it ia

quite free from ' loss ' or ' bs ;k lash
' ; and consequently the position of the

telescope Is not perfectly determinate in declination, which fault Is incon-
venient when delicate measur- s are required. The second (6) has practically
no * back lash,' as spring
keeps the arm in perfect con-
tact with screw, but it has
the disadvantage that, what-
ever range of motion is re-

quired, the spring must be
capable of working through
the same range; consequently
the spring will be much
stronger in action at one end
of tile ranga than the other,
unless it be made very long
indeed, in which case its ac-
tion is uncertain and un-
pleasant. To remedy these
defects the author [GrubbJ
has devised the following,
which possesses the advan-
tages of both :—ABCD (llg.

25J ia a portion of the arms
attached to telescope, or
cradle, on which is planted the block (6), forming the bearing ol the screw.
The nut (n) is in the form of a ball working in a socket on the extremity of
the clamp-arm EFG. A short stiff spring (8) is attached to this clamp-arm,
bearing, not directly against any part of other arm, but against end of a second
screw of same pitch as the main screw, the nut of which (oo) is toothed on edge,
and works into a wheel of equal size (pp) on main screw. The point of this
second screw, therefore, advances as much in one direction as the frame ABCD
is carried in other, according as the milled head is turned ; and consequently
the point of the screw does not sensibly vary in its position with respect to
the clamp-arm EFG. A short stiff spring can therefore be used, and the dis-
advantage above mentioned disappear3."

This form of slow motion could be applied with advantage to the
right ascension also, and probably to the separation of the segments
of heliometers.

(3) Of large equatorials we name first the great refractor at
Washington of 26-inches aperture and 32i-feet focal length.^ The
mounting appears to be unworthy of the well-known excellence oi
the object-glass. To illuminate the micrometer an assistant is

required to hold a lamp in his hand. No convenient means are
provided for illuminating the declination axis ; and in order to
point the telescope in declination the following elaborate process
has to be performed :

—

" The instrument is brought into the meridian and set by the observer within
a degree by means of coarse divisions painted on the edge of the declination
circle. These divisions are rendered visible by lighting one or two of the gas
burners of the dome, and viewed by the astronomer ivith an npera-glass Tlien
an assistant mounts by a ladder to a high platform and holds a gas lamp near
the vernier, and the fine setting is accomplished by the observer seated in the
observing chair, the declination clamp and slow-motion screw being convenient
to his hand ' (W^Mngton Observations, 1874, Appendix I., p. S3).

The polar and declination axes are of steel, only 7 inches in diameter
at the thickest point, and the driving arc, which is far too small,
IS placed at the lower end of this slender axis. There must thus
bo considerable liability to tremor in right ascension. However
well the instrument may act in specially practised hands with an
excellent Clark's micrometer (art. Micrometer, vol. xvL p. 245),
the instrument must be considered wanting in the rigidity and
convenience which a modern equatorial should possess. In his
official report on the instruments of European observatories New-
comb defends the want of solidity and convenience of this instru-
ment as compared with the Vienna telescope, because its smaller
axes (notwithstanding Grubb's anti-friction arrangements) permit
it to turn more easily and the mounting to be of far simpler design.
But at the time of Kewcomb's visit the Vienna telescope had not
been brought into work, and cannot have been in proper working
order if the motion in declination was so stiff as he describes it, at
least when the present writer tested the instrument in Dublin that
motion was surprisingly easy.
The great Pulkowa refractor (Sg. 26) erected in 1885 is of 30-

inches aperture and 45-feet focal length. The object-glass is by!
Clark, the mounting by the Repsolds. The tube is cylindrical,'
of riveted steel plate, graduated in thickness from the centro to its
extremities, and bolted by very powerful flanges to a strong short
cast-iron central tube, in which, as in Dr Engelmann's telescope
(fig. 23), the attachment to the flange of the declination axis is
placed as close as it can be to the axis of the tube without inter-

Large
equa-

torials.

Wash-
ington

telapcop

• Described and figured in the Washinaton ObiervatUim, 1874. Aim. L
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fering with rays conrerging from the object-glass to any point in

the field of view. A new feature in this instrument is the platform

at the lower end of tho polar axis, where an assistant can view the

hour circle by one eye-piece and the declination circle by
another (looking up the perforated polar axis), and
wJiere he can also set the telescope to any hour angl
by one wheel, or to any declination by a second, with
the greatest ease. The observer at the eye end
can also read off the hour and declination circles

and communicate quick or slow motions to the
telescope both in right ascension and declina'

tion by conveniently placed handles. The
eye end presents an appearance too com
plicated to be figured here ; it has a mi-
crometer and its illumination for the
position circle, a micrometer head,
and a bright or dark field,' clamps
in right ascension and declination
and quick and slow motion in
the same, a finder, microscopes
for reading the hour and de
clination circles, an illumin-
ated dial showing sidereal

Pulkowa refractor.

time and driven by a galvanic current from the sidereal clock, and
counter weights which can be removed when a spectroscope or other
heavy appliance is added. All these, although making up an ap-
parently complicated apparatus, are conveniently arranged, and are
aU necessary for the quick and easy working of so large v
an instrument. We have the authority of Otto Struve

|
for stating that in practice they are all that can be
desired. There is in this instrument a remarkably
elegant method of relieving the friction of the *"

polar axis. Let AA (fig. 27) be a section of
the polar axis ; it is then easy to adjust the
weight P of the circles, &c., attached to its

lower end so that the centre of gravity
X of the whole moving parts of the
instrument shall be in the vertical
(VY) of a Hue passing through
the apex of the hollowed flange

pq at q, which flange forms
part of tho polar axis. If
now a wheel W is forced
up against q with a
pressure equal to

the weight of the
moving part of
the instrument,
the whole weight ^^^^
of the moving ^^r ^'S-

2"

part would rest upon W in unstable equilibrium ; or if a pressure
R, less than W, is employed, we have the end friction on the lower
bearing removed to an extent= R sin 0, and the friction on the
bearings of the upper pivot removed to the extent of F cos -p,—
where (j, is the latitude of the place. The wheel W is therefore
mounted on a guided rod, which is forced upwards by suitable
levers and weights, and this relief of pressure is precisely propor-
tional to the pressure on the respective bearings. The Repsolds
find it unnecessary to relieve the friction of the decliuation axis.

Fig. 28 shows the equatorial mj>unting which Grubb designed
for the great object-glass of 36-inches aperture that Messi-s Clark
have completed for the Lick trustees, and which may be supposed
to express Grubb's latest ideas as to the mounting for a very large
telescope. Tho Repsolds have a large driving circle at the upper
end of the polar axis, thus avoiding torsion of the polar axis at
the expense of greatly increased length of the cross-head. Grubb

* There (s also an elegant arrangement for printing on a ribbon of paper, by
pressure of the finger, the readings of the number or revolutions and fractions
of a revolution of the head at each observation, the ribbon being automatioally
moved forward for another record »«<r each obserTttian.

by employing a driving arc gets the telescope much closer to tho
polar axis with an increased radius for driving, and he makes the
polar axis a very largo hollow steel or cast-iron cylinder in which
torsion is insensible. Both Grubb and tho
Repsolds seem to think that for the tube of
the telescope all necessary rigidity can
he attained with cylindrical tubes of
riveted steel, the thickness of the
successive sheets of which dimin-
ish from the centre-piece out-
wards without making
the extremities cone-
shaped.

In these very
large tele-

scopes

tho

Fia. 23.—Grubb's mounting for the Lick object-glass,

arrangements for giving access to the eye end and for followin" its
diurnal motion have hitherto proved a source of difficulty. The
travelling stages of the new Pulkowa telescope are the most man-
ageable and practical that have yet been contrived, but even they
leave much to be desired. For energetic work the standing posi-
tion is best, provided that the eye-piece is situated at the precise
height above the stage whicl; ia most convenient for the observer,
and that the altitude of the observed object is not greater than
60°. For altitudes above 60° a small chair with a back, the top
of which is stuS'ed for tho head to rest upon, is the bcrt seat,
provided that .the observer's eye can be kept at the height of
the eye -piece. Accordingly Grubb has suggested the following
plan for the observatory at Mount Hamilton, California, which
is to cover the Lick telescope. The whole floor, 70 feet in dia-
meter, is to be raised or lowered by water-power under control of

the observer by means of electric keys, which act on a secondary
piece of mechanism, that in turn works the valves and reversing
gear of the water-engines. Other water-engines, similarly con-
nected with keys at the observer's hands, rotate the dome and per-
form the quick motions in right ascension and declination." By
this arrangement a large instrument can be worked with perfect
facility and comfort. There is only one other plan, that of suspend-
ing the observer's chair to ths eye end, so that his eye is near the
centre of motion of the chair. This is quite practicable for a 36-

inch telescope, and one observer, with the necessary guiding keys
at hand, could easily work a telescope and dome of the largest
dimensions as quickly and with more ease than he could one of 1,0

or 12 inches aperture. Probably a nervous astronomer would prefer
a solid floor to work upon, as in Grubb's proposal ; in the latter

case the quickest working can only be accomplished by two persons,
one seated on the platform at the foot of the polar axis and doing
the rough setting in right ascension and declination, the other
meanwhile adjusting the height of the floor and the azimuth of
the dome opening.

In very large eqnatorials there must be in existing methods con- Propo««(>

siderablo inconvenience from the extended width of the apparatus facilitiea

at the eye end. "Were we called upon to design a great refractor for usinf

we should abolish all such apparatus and provide the observer large

with a few conveniently placed small handles or keys for electrical tele- .

connexions, and we should perform all motions of the telescope

'

whatsoever by electromotors. Thero is no form of energy so con-

venient for the astronomer. It provides by incandescent lamps
the most suitable light for his purpose, perfectly constant, giving
oflT little heat, and unaffected by wind ; and such a light can
be placed where required without the aid of reflectors or any
complicated apparatus, and its intensity can be regulated with
ease and precision by changing the resistance of the conductors.

Moreover the electromotors can be as powerful or as delicate as we
please, and can be placed in the most convenient or suitable posi-

tions. The energy of a 6-horse-power steam-engine working for

ten hours can be stored in accumulators of no inconvenient dimen-

sions ready for use as required during a whole week or even a month,
and can be brought into action in force equivalent to several horse-

power to raise or lower the floor or turn the dome, or to perform,

slow motions* requiring no greater energy than that exercised by
the finger and thumb, or to illuminate a lamp of i or i candle-

power. There would be no limit to the rigidity which could be

given to such a telescope, as great ease of motion would not have

2 A woodcut showing these orrangcments appeared in the Engin^tr,

July 1886.
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to be copsidered, and we sliould abolish all complicated anti-friction

apparatus for the declination axis, retaining it only for the polar

axis to save wear in the teeth of the driving arc. Finally, instead

of making the -finder a short telescope attached to the eye end of
the instrument, we should give it a focal length equal to that of
the great object-glass, attaching the cell of its object-glass rigidly

to the cell of the large object-glass and its eye end to the butt end
of the main telescope, in order to secure the utmost rigidity in the
relations of the axes of the two tele- »s
scopes. Such a finder would corre-

spoud in efficiency to that of the
Henry photographic telescope,

and would be available as a guid-
ing telescope in photographic
work, or for keeping a star

exactly on the slit of

spectroscope.

The first important in-

Btrumenta of type D
|Were Mr Lassell's

flectors, the largest

which, and the last,

is represented in fig.

29. The polar

axis is suffici

ently rigid, but
the long and
comparative-
ly slender

Fia 29.—Lassell's reflector.

forts which carry the pivots of the central craaie are elements of
instability, especially when the instrument is directed to an object
of considerable hour angle. There is practical confession of this
instability in the cross-bracing which connects the two forks, and
which must be removed if the telescope is pointed to an object
between the zenith and the elevated pole.

The best example of type D is the reflecting telescope of 36-inche3
aperture designed by Mr. A. A. Common, with which his exquisite
photographs of nebulae, &c., were made. The
principal preliminary conditions which he laid
down as necessary were the following':

(1) no tube properly so called, to avoid
air-currents in the tube ; (2) no mass of
metal either below or at the side of
the line joining the large and small
mirrors, to avoid currents from
possible difference of tempera-

ture between the mass of

metal and the surrounding
air ; (3) an equatorial

mounting capable of

direction to any T art

of the visible hea-

vens and of con-

tinued observation

past the meridian
without reversal

;

(4) an efficient

means of supporting
the mirror without
flexure ; (5) driving
clock ; circles to find

or identify an object,

and motions taken
to eye end ; (6) a
mountm'y which ^^* 80.—Common's reflecting telescope.

will give the greatest amount of steadiness with the least amount
of friction. Fig. 30 is a section of the instrument in the plane
of the meridian. DDj la a cast-iron hollow cylinder, accu-
rately bored out, attached to a strong base block. D3 is a cover
bolted on the bottom of this cylinder, in the centre of which is a
tapering steel pin Dj, which enters a corresponding hole in the
bottom of the polar iTm E, and serves as the lower pivot of

I Mc.llH'j NMca E.A.S., vol. xxxiz. p. S«i

the polar axis. The cylindrical part of the polar axis is accu-

rately turned to a diameter one-eighth of an inch less than the outer

cylinder, and the otherwise severe friction on the pin D3 is relieved

by filling in the space between D and E with mercury, so far as

sufficient nearly to float the whole moving part of the telescope.

The upper elbow-shaped part of the polar axis E3 is flanged and
bolted to the lower part. In the section at right angles to that

exhibited in fig. 30 this elbow-sha-ped part is T-shaped, and the

cross of the T is bored to receive the declination axis ; and, as

the elbow puts the polar axis considerably out of balance, the

T-shaped head is carried forward of the axial line about IJ inehea,

so that the whole weight of the telescope above just restores the

balance. Two heavy weights X, X counterpoise the eye end F
with the four braced tubes T, T which support it. B is the
declination circle. It is impossible to describe this fine instrument

adequately within our limits ; we mention as specially worthy of

study the method of supporting the mirror and the eminently
ingenious and practical form of the observatory, and refer the
reader to Common's illustrated account of the instrument in Mem,
R.A.S., vol. xlvi. pp. 173-182.

There is also an admirable mounting of type D designed by Lord Rosse'i

Rosse for his 3-foot reflector at Birr Castle, described by him in 3-foat

Phil. Trans., ToL clxxi. p. 153. The instrument is planned on monot-
the broad lines of Lassell's telescope (fig. 29), but the badly planned ing.

and weak fork of the latter is replaced by a thoroughly rigid bent
fork made of boiler plate a quarter of an inch thick, firmly riveted

to angle iron of 2| x 2^ x jS^ inch scantling along each angle, the.

whole, as we have proved by trial, being exceedingly rigid. It

would be an improvement to adopt Mr Common's plan of putting

the declination axis a little out of the line of prolongation of the
polar axis, and thus dispense with the counter-weight; and wo
should prefer hollow steel tubes with push and pull bracing rather

than the angle iron rods and bracing which form the tube.

In the Procccdinrjs of the Royal Dublin Society (vol. ii. p. 362) Type E.

Grubb describes a " siderostatio telescope," which forms a good
elementary example of type E. In fig. 31 TT is the tube of a tele- GmbVt

scope of 4-incnes aperture, which is mounted to rotate sideio-

about its axis, the latter forming the polar axis. MM etatic

is a plane mirror reflecting rays from a star S to the telescop»

object-glass, so that its image can be viewed from the

!-piec6 at E, The star is retained in the field by
the clock C. Stars of different declination can be
viewed by rotating the mirror on its axis G, and
in different hour angles by rotating the tube
upon its axis. The instrument in European
.latitudes cannot command a view of the

heavens between the elevated pole and the
zenith unless the distance OG is made
oicccdingly great ; even then only a
limited range beyond the rcuith ia

possible. The instrument is pri-

marily intended for sclar spectro-

scopy, and thus these draw-
backs do not apply. The

resulting ad-

/ ff vantage is

.' that the ob-
•'

_/ server may bo
in complete
darkness and
his observa-
tions are not
interrupted by
change of posi-

tion.

In Comptea Xioevj s

Eendiis for the equator-
year 1883, vol iaicoadt

Fio. 81.—Gmbb's slderostatlc telescope.

xcvi. pp. 735-741, M. Loewy gives an account of an instrument
which he calls an " equatorial coud^, " designed (1 ) to attain greater
stability and so to measure larger angles than is generally possible
with the ordinary equatorial

; (2) to enable a single astronomer to
point the telescope and make observations in any part of the sky-
without changing his position ; (3) to aboUah the usual expensive
dome, and to substitute a covered shed on wheels (which can be ma
back at pleasure), leaving the telescope in the open air, the observer
alone being sheltered. These conditions are fulfilled in the manner
shown in fig. 32. EP is the polar axis, rotating on bearings at E and
P. The object-glass ia at 0, the eye-piece at E. There is a plane
mirror at M, which reflects rays converging from the object-glaas
to the eye-piece at E. A second mirror K, placed at 45° to tha
optical axis of the object-glass, reflects rays from a atar at the pole ;
but by rotating the box whl-h contains this mirror on the axis of
its supporting tube T a star of any declination can be observed,
and by combining this motion -with rotation of the polar axis the
astronomer seated at E is able to view any object whatever in the
visible heavens, except those situated between lO"" and 12'> honr
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angl«. An hour circle attached to EP and a deolination circle

attached to the box containing the mirror N, both of which can be

read or set from E, complete the essentials of the instrument. Its

mechanical details present no great difficulty, and
are most conveniently arranged. But we cntertaia

V grave doubts as to the practical value of the

instrument, not on mechanical, but on optical

^x grounds. There must be a certain loss of

x^^\_ light from two additional reflexions ; but
\ \ that could be tolerated for the sake of

\ ^v^ other advantages, provided that
"\ X the mirrors could be made suffi-

ciently perfect optical planes.

A few years ago it was very

\ difficult to obtain an op-

|i| tically perfect plane

6 inches in diameter,

and having obtained

it there remained the

further difficulty of

mounting it so that

in all positions it

should be free from
flexure. By making

Fio. 32.-Loewy s coudi equatorial.
^j^^ mirrors of silvered

glass, one-fourth of their diameter in thickness, MM. Henry have

not only succeeded in mounting them with all necessary rigidity

free from flexure but have given them optically true plane sur-

faces, notwithstanding their large diameters, viz., 11 and 15'7

inches. The present -writer tested the equatorial coude on double

Btars at the Paris observatory in 1884, and his last doubts as to

the practical value of the instrument were dispelled. He has never

eeen more perfect optical definition in any of the many telescopes

he has employed, and certainly never measured a celestial object in

6uch favourable conditions of physical comfort. The easy position

of the observer, the convenient position of the handles for quick

and slow motion, and the absolute rigidity of the mounting leave

little to be desired. In future instruments the object-glass will be

placed outside the mirror N, so that both the silvered mirrors wDl
be protected from exposure to the outer air, and probably will

retain ths brilliancy of their surfaces for a long period.

^diustnwnt of the Equatorial.

Let U3 take the usual case, that of an equatorial of type C. (1)

' By means of an azimuth compass, or, better, by the shadow of a

plumb line at apparent noon, lay down a meridian line on the upper
surface of the stone pier, or other foundation, previously built for the

instrument. (2) Employ this meridian line to set up the instrument

and with it the polar axis approximately in the azimuth of the

meridian, which can be tested by stretching a wire through the

centres of the bearings of the polar axis, and dropping a plumb
line from the extremities of the wire upon the meridian line. If

this is carefully done when the azimuth adjustment is near the

middle of its range all desirable accuracy in this preliminary de-

sideratum will be secured. (3) Place the polar axis approximately

at the altitude of the pole. This is very easily done for an instru-

ment in which the polar axis ia cylindrical or is encased in a box
with an upper side parallel to that axis (as in Grubb's or Cooke's

equatorials). Prepare a right-angled triangle of wood of which
the acute angles represent the latitude and co-latitude of the place.

Lay the hypothenuse of this triangle upon the line of the instru-

ment pairallel to the polar axis (or the wire of operation 2) with the

angle equal to the co-latitude next to the elevated pole, and change

the inclination of the polar axis till a mason's level placed on the

side of the triangle opposite to the angle of the latitude shows the

side in question to be horizontal. (4) Adjust the movable micro-

meter web to coincidence with the axis of the position circle by bi-

secting the image of a distant object and reading the number of

revolutions or fractions of a revolution at two different readings of

the position circle 180° apart. The mean of these two readings is

the reading for coincidence with the axis of the position circle.

Set the micrometer to this mean. (5) Adjust the polar axis more
exactly to the required altitude as follows. Point the telescope to

a well-known star not far from the equator and near the meridian,
and turn the position circle so that the image of the star by the
diurnal motion runs along the web. Head the declination circle.

Now reverse the telescope to the other side of the polar axis and
bisect the same star again, and again read the declination circle.

The mean of the two readings is the star's instrumental apparent
declination ; the dffl'erence of the two readings is twice the index
error. To eliminate this latter it is only necessary to shift the

vernier of the declination circle by the screws provided for the

purpose, without unclamping in declination, till the circle reads

the star's instrumental apparent declination. This being done,

select another star near the meridian add compute its apparent
declination (allowing for refraction). Set the telescope to this com-
puted reading and clamp in declination ; then cause an assistant to

change the altitude of the polar axis (by the screw for the purpose)

till the star is bisected by the micrometer wire. (6) Select any
convenient known str<r about six hours from the meridian ; compute
its apparent declination (allowing for refraction) ; and set the tele-

scope to this reading in declination. Cause the assistant to turn the

slow motion in azimuth till the image of the star is bisected by tht

micrometer web. (7) Repeat operation 5 and make final corrections

if necessary." (S) Repeat operation 6 with stars both east and west

of the meridian, and readjust azimuth if necssary. (9) Turn the

position circle of the micrometer 90° ; place the declination axis

nearly horizontal ; clamp the telescope in right ascension ; and ob-

serve the time of transit of a known star across the web of the

micrometer. Compute the true hour angle of the star from the

known error of the micrometer and the star's right ascension, and

set the vernier so that the hour circle shall read the computed

hour angle. By these means, with a previously prepared pro-

gramme, the Avriter has frequently completely adjusted an equa-

torial in less than an hour, so far as operations 4 to 9 were concerned.

There still remain two instrumental errors of the stand.
_

(1)

Tlie line joining the optical centre of the lens with the axis o(

rotation of the position circle may not be at right angles to the

declination axis. (2) The declination axis may not be at right

angles to the polar axis. In modern equatorials it is usual to

leave these adjustments to the maker, as to leave them to the

astronomer would be incompatible with the greatest stability of the

instrument. In a good instrument these errors will certainly be

extremely small and have no influence on itsefficieucy for practical

purposes. The methods for determining their amount are given in

most works on practical astronomy.'

There remain two important optical adjustments which must be

very carefully attended to, viz., the centring of the lenses of tha

object-glass relative to each other and the centring of the axis of the

object-glass relative to that of the eye-piece. iTie former consists

in placing the lenses of the object-glass so that the centres of curva-

ture of their surfaces shall lie in one straight line, which line is

the axis of the object-glass. This operation is so delicate and

requires such special experience and skill that it should be left to

the maker of the object-glass. An elegant method of testing this

adjustment was given by
WoUaston in FAil. Trans.,

1822, p. 32. If the object-

glass itself "js perfectly

centred, the test of the

centring of its axis with
that of the eye-piece is very

easy : are the diffraction rings _. ^. v,„ .>,

which surround the image of

a bright star shown as in fig. 33, or is there flare, thatis, are the

rings extended on one side as in fig. 34 t If the latter is the case,

that side of the object-glass towards which the flare is directed it

too far from the eye-piece, and should be brought

owards it by the appropriate screws or other

.neans provided by the maker. In a good object-

glass .perfectly centred, on a night of steady de-

finition, a bright star in focus should appear as

in fig. 33.

A useful apparatus for the adjustment of cen

triug is a small telescope (fig. 35) whose axis is in

the centre of and at right angles to a flat piece of

irass jn the shape of an equilateral triangle fitted"

with screws at the three angles. To use this in-

strument, place the points of the screws on the

object-glass as in fig. 36, so that two angles of the

triangle are in contact with the inner edge of the

cell of the object-glass, and adju.^t

the screw a so that the cross-wires^

in the common focus of the object-

glass and eye-piece of the small

telescope coincide with the image

of the cross -wires of the micro-

meter of the telescope which mark
the axis of rotation of the position

circle. Kow, keeping the same

angles of the brass triangle in con-

tact with the cell, move the small

centring telescope round the cir-

cumference of the object-glass and

note where there is the greatest de-

parture ftom coincidence. Correct p„,g 35^ se.—Apparatns for «.yu«.-

this departure half by the screw a ment of centring in a small tcledCox>«.

of the small centring telescope and

half by the centring screws of the object-glass. ' The adjustment

is perfect when the centring telescope can bo moved round the

whole periphery of the object-glass in the above manner whilst it!

cross-wires continue to bisect the cross-wires of the micrometer 0!

"
1 Chauvenet, Practical and SpJerical Ailronomy, vol. ii. pp. S79-350 :

BrannOl^

SpftericoJ Astrorumv, p. US ; and Loomis, Practical Ailronomy, pp. 28^3*,.'

XXTTI. — 2rt

Jl

Fig. 35.

f?= ^^
I
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the telescope. If after thia adjustment has been perfected the dif-

fraction rings are still not circular round the images of stars, the

fault is in the centring of the lenses of the object-glass with respect

to each other, and the object-glaas should be sent to the maker for

rectification.

Driving Clock.

The means employed to cause an equatorial telescope to follow

the diurnal motion of a star obviously must not resemble the

Intermittent motion of an ordinary clock. Nun^e'-ous devices

have been contrived for

producing uniform mo-
tion. But the limits of

bhis article will only

iUow us to refer briefly

to a few of those most
iommonly in use. Fig.

57 represents Fraun-

bofer's governor. Oh
its axis C is a pinion

driven by a train of

wheels. The axis carries

m arm BB, at the ex-

tremities of which, at-

tached by springs/,/',

are the weights D, D'.

AVhen these weights ac-

quire a certain velocity

of rotation the centri-

fugal force is sufficient ^'°- ST—Fi^nnhofer's governor.

to cause the weights to fly out and rub against the inside of the

cylinder AA, and their velocity is checked. Instead of a cylinder,

llhe balls may rub against the inside of a hollow cone, and by raising

or lowering the axis C the contact of the weights with the cone may
.te rat.de to take place when the balls have slightly greater or less

Velocity, and thus the rate of the clock is regulated. A much
better arrangement is a modification of Watt's governor, employed
by Grubb and Cooke. The governor balls g, g (fig. 38) repose on
the points h, h of the arm KK till they reach their normal velocity,

when they fly outwards and bring the point S (tipped with leather)

into contact vrith the friction plate p. These clocks are simple
in construction and act very well. Newcomb in the Washington
equatorial has employed a long suspended conical pendulum ; when
this penaulum in the least exceeds its normal velocity (that is, its

normal departure from the vertical) it establishes an electrical con-

tact which brings friction to bear, and thus reduces the power

applied to the pendulum. There is occasional tendency to elliptical

motion, and the clock is otherwise troublesome. In the Repsolds'

driving clock of the 30-inch Pulkowa refractor the conical pendulum

is reversed, being a heavy weight at the top of a vertical steel rod,

kept in conical rotation by a pin at its upper end, which enters a

slot in a revolving arm. The rod is in fact a spring of such a form

as to cause the revolutions to be nearly or perfectly isochronous

whatever the angle of the cone of motion ; the- clock is therefore,

within limits, independent of the power applied to it or the force

to be overcome.

Many forms of air-faTis have been suggested; probably the best is

the modification of Foucault's proposed by Hilger (see Monthly

Notices B. A. S., vol. xlvi. p. 155),

which is shown in fig. 39. E is

the axis of rotation ; C and D are

fans that are pulled towards the

spindle E by chronometer springs

in the boxes A and B. The fans

fly out symmetrically when the

velocity exceeds 25 or SO revolu-

tions per second ; the increased

resistance of the air thus pro-

duced checks the velocity of ro-

tation. By means of the small

weights W, W attached to arms

on the fans Hilger states that it

is possible to adjust this governor

so that it shall even lose by an
increase of the driving weight.

For the most refined work none
of these governors oaii be said to

be perfect ; none would be even

tolerable as a clock for astrono-

mical time-keeping purposes. It

is possible that the elaborate

Greenwich driving clock may give

better results, but its construc-

tion is too complicated to be fre-

quently repeated (see, for a de-

scription of it, the Greenwich
Observations for 1868). The only
w?,y in which nearly perfect uni-

form motion can be realized is to

control it in some way from a

swinging pendulum. This is done
in Bond's spring governor' and by Grubb, the latter employing the

arm of a remontoir train connected with a dead-beat escapement to

bring friction to bear on a revolving plate connected with the axis

of his governor (see fig. 38). The best existing driving clock is

"probably that at Lord Crawford's observatory at Dun Echt." An
account of its pcrfbrmance is given by Dr Copelandiu Viertel-

jahrsschr. astron. Gcsellsch.^ 16 Jahrg., p. 305. In this clock gain

of a hundredth of a second, or even less, introduces increased fric-

tion on the revolving disk during the next second, or until the

gain has been corrected. A still more perfect clock could probably

be made on a similar plan by abolishing the clock weight and
making the origin of power an electromotor, the current being cut

off in a way similar to that in the Dun Echt clock, if the clock' of

continuous motion gets in advance of the ordinary clock.

For information on clockwork of equatorials and telescope mount-
ings generally, see Konkoly's fractische Anleitung silr Anstellung

astron, licohachtungin. (D. GI.)

Fio. S9.—EUger's modification of

Foucault's air-faD.

TELESPHORUS, bishop of Rorde from about 128 till

ibout 137, succeeded Sixtus I. and was followed by
Hyginus. Eusebius in bis History gives the date of the

martyrdom of Telesphorus as the first year of Antoninus
Pius (138) and in hw Chronicle as the eighteenth year of

Hadrian (135).

TELFORD, Thomas (1757-1834), civil engineer, was
the son of a shepherd in Eskdale, Dumfriesshire, and was
born in the valley of the Megget, 9th August 1757. From
early childhood he was employed as a herd, occ3.sionally

attending the parish school of Westerkirk, where his

quickness and diligence helped to make up for his lack
of opportunity. On being apprenticed, at the age of

tfteen, to a stone mason at Langholm, he found leisure

tot only to gain an acquaintance with Latin, French, and
German, but to gratify his literary tastes by a wide variety
pf reading. In his early mnnliood he was much given to

the writing of verse: a poem of some length on Eskdale

appeared in 1784 in the Poetical Museum, published at

Hawick ; under the signature of " Eskdale Tarn " he con-

tributed verses to Buddiman's Weekly Magazine ; and he
addressed an epistle in rhyme to Burns, which was
published in Currie'a Life of the poet. But these poetical

effusions were of comparatively little value. In 1780
Telford went to Edinburgh, where he was employed in

the erection of houses in the "new" town, and occupied

much of his spare time in learning architectural drawing.

Two years later he proceeded to London, finding employ-

ment in the erection of Somerset House. Having in 1784
superintended the erection of a house for the commissioner
at Portsmouth dockyard, he next repaired the' castle of

' Konkoly, Fractische Anhitung zur Anstellung astron, Beobacht-

vngen, Brunswick, 1883.
' ilonthlu IVotices H.A.S. November 1873.
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Sir W. Pulteney, member for Shrewsbury, who conceived
such a high opinion of his talents that he got him made
surveyor of public works for the county of Salop. His
earliest briage was that across the Severn at Montford,
finished in 1792. In the following year he was appointed
engineer of the Ellesmere Canal, which led to his being
employed for the chief canals subsequently constructed in

Great Britain, including the Caledonian (1804), the Glou-

cester and Berkeley (1818), the Grand Trunk (1822), the

Macclesfield (1824), and the Birmingham and Liverpool

Junction (1825). He was consulted in 1806 by the king

of Sweden, regarding the construction of the Gotha Canal
between Lake Wener and the Baltic, and, his plans having
been adopted, he visited the country in 1810 to superintend

some of the more important excavations. In 1803 he

had been appointed engineer for the construction of 920
miles of roads in the Highlands of Scotland, a great part

through very difiicult country. Of tiie numerous bridges

built in this line of roads mention may be specially made
of that across the Tay at Dunkeld. Subsequently he
parfected the road communication between London and
Scotland and the northern towns of England. An under-

taking of equal magnitude and importance with that in

the Highlands of Scotland was a system of roads through

the more inaccessible parts of Wales, which involved the

erection of the magnificent suspension bridge across the

Menai Straits, begun in 1820, and the Conway bridge, be-

gun in 1822. For the Austrian Government Telford built

the Polish road from Warsaw to Brest. While the fame of

Telford rests chiefly on his road and canal engineering,

and the erection of the numeroiis bridges and aqueducts

which this involved, he also did good work in harbour

construction. In 1790 he was employed by the British

Fishery Society to inspect the harbours on the north-east

coast of Scotland ; and, besides constructing the important

fishing harbour at Pulteneytown, Wick, he greatly improved

those at the other principal fishing stations. His import-

ant works of this kind were, however, his improvement of

the harbours at Aberdeen and Dundee, and the construc-

tion of the St Katherine's docks at London. In 1828-30

he drained the north level of the eastern Fen district, an

area of 48,000 acres. The erection of the Dean Bridge,

Edinburgh, and of the Broomielaw Bridge, Glasgow, and

the improvement (1833-34) of Dover harbour were the

principal achievements of his later years. He died on 2d
September 1834, and was buried in Westminster Abbey.

Telford wa3 never married. Jot twenty-one years he lived at

the Salopian coffee house, afterwards tlie Ship Hotel, Charing

Cios3. He was a fellow of the Royal Societies of London and of

Edinburgh, and was annually elected president of the Institution

of Diril Engineers from its commencement. He received the

Sifedish order of knighthood " of Gustavua Vasa."
Hee TeUord's ifcTioira, written by himsel/ and edited ty Joim Hickman

ni3S) ; also 8mile:.~B Lives o/tke Engineers.

TELL. The story of William Tell'a skill In shooting

at and striking the apple which had been placed on the

head of bis little son by order of Gessler, the tyrannical

.\u.(trian bailiff of Uri, is so closely bound up with the

legendary history of the origin of the Swiss Confederation

that they must be considered together. Both appear first

in the 15th century, probably as results of the war for

tho Toggenburg inheritance (1436-50); for the intense

ha' red of Austria, greatly increased by her support of the

claims of Zurich, favoured the circulation of stories which

assumed that Swiss freedom was of immemorial antiquity,

while, as the war was largely a struggle between the civic

and rural elements in the Confederation, the notion that

the (rural) Schwyzers were of Scandinavian descent at once

separated them from and raised them above the German

inhabitants of the towns.

The Tell story is first found in a ballad the first nine

stanzas of which (containing the story) were certainly

VTitten before' 1474. There is no mention made of tho
names of the bailiff or of his master, or of the hat placed
on a pole. Tell is called " the first Confederate," and his
feat is treated as the real and only reason why the Con-
federation was formed and the tyrants driven out of the
land. It is probably to this ballad that Melchior Russ of
Lucerne (who began his Chronicle in 1482) refers when,
in his account (from Justinger) of the evil deeds of tha
bailiffs in the Forest districts, he excuses himself from giv-

ing the story. He goes on to narrate how Tell, irritated

by his treatment, stirred up his friends against the governor,
who seized and bound him and was conveying him by boat
to his castle on the Lake of Lucerne, when a storm arose,

and TeU, by reason of his great bodily strength, was, aftor

being unboimd, given charge of the ri'-'^'er on his promise
to bring the boat safely to land. He uw^ts it t jwards a
shelf of rock, called in Russ's time TeU's Platte, springs on
shore, shoots the bailiff dead with his crossbow, and goes
back to Uri, where he stirs up the great strife which
ended in the battle of Morgarten. In tliese two accounts,

which form the basis of the Uri version of the origin of

the Confederation, it is Tell and Tell only who is the actor

and the leader. We first hear of the cruelties of Atistrian

bailiffs in the Forest districts in the Bei-nese Chronicle of

Conrad Justinger (1420). No names or details are given,

and the dates are different in the two recensions of tho

Chronicle as "olden days before Bern was founded" {i.e.,

before 1191) and 1260. Several details, but only one
name, are added in the De Nobilitate et Bitsdcitate Dialogm
(c3p. 33) of Felix Hemmerlin, a canon of Zurich, who
-wrote it after 1451 and before 1454^ in this last year ha
was imprisoned by the Schwyzers, whom he had repeatedly

insulted and attacked in his books. 'According to him,

the men of Schwyz and of Unterwalden were the first to

rise, those of Uri following suit much later. But neither

Justinger nor Hemmerlin makes any allusion to Tell or his

feat.

The TeU story and the " atrocities " story are first found

combined in a MS. known as the White Book of Samen.
They are contained in a short chronicle written between

1467 and 1476, probably about 1470, and based on oral

tradition. Many details are given of the oppressions of

the bailiffs : we hear of Gessler, of the meeting of Stou-

pacher of Schwyz, Fiirst of Uri, and a man of Nidwald at

the RUtli,—in fact, the usual version of the legend. To
give an instance of tyranny in Uri, the author tells us the

story of the refusal of " dgr Thall " to do reverence to the

hat placed on a pole, of his feat of skill, and of his shoot-

ing the bailiff, Gessler, from behind a bush in the "hollow

way " near Kiissnacht. Tell is represented as being one of

those who swore at the Riitli to drive out the oppressors

;

but the narrative of his doings is merely one incident in

the general movement which began quite independently

of him. The chronology is very confused, but the events

are placed after Rudolph's election to the empire in 1273.

This is the only account in which Tell is called "-der

Thall," which name he himself explains by saying, "If I

were sharp (mtzig) I should be called something else and

not der Tall," i.e., the simpleton or slow-witted man.

The only other kno-n-n instances of the Uri version of

the legend relating to the origin of the Confederation

are the Latin hexameters of Glareanus (1515), in which

Tell is compared to Brutus as "assertor patriae, vindei

ultorque tyrannnm," and the Umerspiel (composed in

1511-12), a play acted in Uri, in which Russ's version is

followed, though the bailiff, who is unnamed, but announces

that he has been sent by Albert of Austria, is slain in the

" hollow way." Tell is the chief of the Riitli leaguers, and

it is his deed which is the immediate occasion of the rising

against the oppressors, which is da«ed in 1296. Mutius
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(1 340) is the latest writer who, in his description of the

origin of the Confederation, does not mention Tell and his

act. The two stories are now firmly bound together j the

yersion contained in the White Bool: is the accepted one,

though small adilitions in names and dates are often made.

The task of fiUijig up gaps, smoothing away incon-

sistencies, rounding off the tale, was accomplished by Giles

TscHUDl (q.v.), whose recension was adopted, with a few

alterations, by Von Miiller in his History of the Confedera-

tion (1780). In the final recension of Tschudi's Chronicle

(1734-36), which, however, differs in many particulars

from the original draft still preserved at Zurich, we are

told how Albert of Austria, with the view of depriving the

Forest lands of their ancient freedom, sent bailiffs (among
them Gessler) to Uri and Schwyz, who committed many
tyrannical acts, so that finally on 8th November 1307, at

the Kiitli, Werner von Stauffacher of Schwyz, Walter

Fiirst of Uri, Arnold von Melchthal in Unterwalden, each

with ten companions, among whom was William Tell, re-

solved on a rising to expel the oppressors, which was fixed

for New Year's day 1 308. A few days later (November
18) the Tell incident takes place (described according to

the White Book version), and on the appointed date the

general rising. Tschudi thus finally settled the date,

which had before varied from 1260 to 1334. He utterly

distorts the real historical relations of the Three Lands,

though he brings in many real historical names, their owners
being made to perfsrm historically impossible acts, and in-

troduces many small additions and corrections into the story

as he had received it In particular, while in his first diaft

he speaks of the bailiff as Gryssler—the usual name up
to his time, except in the White Book and in StumpfFs
Chronicle of 1548—in his final recension he calls him
Gessler, knowing that this was a real name. Later writers

added a few more particulars,-—that Tell lived at Biirglen

and fought at Morgarten (1598), that he was the son-in-

law of Fiirst and had two sons (early 18th century), &c.

Johannes von Miiller gave a vivid description of the oath

at the Riitli by the three (Tell not being counted in), and
threw Tschudi's version into a literary form, adding one

or two names and adopting that of Hermann for Gessler,

calling him of " Bruneck." Schiller's play gave the tale a

world-wide renown.

The story was, on the ground of want of evidence,

regarded as suspicious by Guilliman in a private letter of

1607, and doubts were expressed by the brothers Iselin

(1727 and 1754) and by Voltaire (1754) ; but it was not

till 1760 that the legend was definitely attacked, on the

ground of its similarity to the story of Tokko (see below),

in an anonymous pamphlet by Freudenberger, a Bernese

pastor. This caused great stir ; it was publicly burnt by
order of the GoTernment of Uri, and many more or less

forged proofs and documents were prod,uced in favour of

Tell. The researches of J. E. Kopp ^ first cleared up the

real early history of the league, and overthrew the legends

of the White Book and Tschudi. Since then m«.ny writers

have worked in the same direction. Vischer (1867) has

carefully traced out the successive steps in the growth of

the legend, and Eochholz (1877) has worked out the real

history of Gessler as shown in authentic documents. The
general result has been to show that a mythological marks-

man and an impossible bailiff bearing the name of a real

family have been joined \rith confused and distorted re-

miniscences of the events of 1245-47, in which the names
of many real persons have been inserted and many un-

Ruthenticated acts attributed to them.
The Btory of the skilful marksman who succeeds in striking some

•^inall oijjer^t placed on the head of a man or child is very widely

'^omtmm'ii /or ths Uistory of the Piiieral Jll'n.7tces. 1S35 and

ItUlX, 111 l"'* ll'J'lory, X't^t ii , 1347.

spread : we find it in Denmark (Tokko), Norway ^two versions),

Iceland, Holstein, on the Rhine, and in England (William of

Cloudesley). How it came to be localized in Uri we do not know
,

possibly, through the story of the Scandinavian colonization of

Schwyz, the tale was fitted to some real local hero.

The alleged proofs of the existence of a real William Tell in Uri
in the 14th century break down hopelessly. (1) The entries in

the parish registers are forged. (2) As to the Tell chapels—(a)

that iu the "hollow way' near Kiissnacht was not known to

Melchior Rus%and is first mentioned by Tschudi (1570). (ii) That
on Tell's Platte is also first mentioned in Tschudi. The document
which alleges that the chapel was built by order of a "lands-

gemeinde" held iu 1388, at which 114 men were present who had
been personally acquainted with Tell, was never heard of till 1759.

The proressiou in boats to the place where the chapel stands may
be very old, but is not connected with Tell till about 1582. (c)

The chapel at Biirglen is known to have been founded in 1582.

Other documents and statements in support of the Tell story have
even less claim to credit. It has been pointed out above that with

two exceptions the bailiff is always called Gryssler or Grissler, and
it was Tschudi who popularized the name of Gessler, though
Grissler occurs as late at 1765. Now Gessler is the name of a real

family, the history of which from 1250 to 1513 has been worked
out by Rochholz, who shows in detail that no member ever played
the" part attributed to the bailiff in the legend, or could have done
so, and that the Gesslers could not have owned or dwelt at the

castle of Kiissnacht ; nor could they have been called Von Bruneck.

In the Urnerspiel the name of the bailiffs servant who guarded
the hat on the pole is given as Heintz Vbgely, and we know that

Friedrich Vbgeli was the name of ono of the chief military officers

of Peter von Hagenbach, who from 1469 to 1474 administered for

Charles the Bold, duke of Burgundy, the lands (Alsace, &c.) pledged
to hira by Sigismund of Hapsburg. Now Hagenbach is known to

have committed many cruelties like those attributed to the bailifis

in the legend, and it has been plausibly conjectured that his case

has really given rise to these stories, especially when we find that
the Confederates had a hand in his capture and -execution, that
in a document of 1358 Hagenbachs and Gesslers appear side bj
side as witnesses, and that the Hagenbachs had frequent trans-

actions with the Hapsburgs and their vassals.

Among the va3t number of books and pamphlets on the Tell story, the two
most to be recommended are W. Viacher, Die Sage von rfer Befreiung der Watd-
stdtte, Leipsic, 18t^7, and E. L. Rochholz, Tell tind Gessler^ with a volume ol

documents 1250-1513, Heilbronn, 1877. Convenient summaries of the con-
troversy will be found in any modern book on Swiss history, and more particu-

larly in G. von Wyss, Ueber d. Gesch. d. drei Lander— Uri, Schu-yz, u. Unterwalden—in den Jahren 121S-1S15, Zurich, 1858; Alf Hiiber, Die h'aldstdue bis zilt

Sesten Begriindung ihrer Eidgenossenscha/t, mil eir.cm Anhange iiber die geschichu

liche Suilnng des Wilh. Tell, Innsbruck, 1861 ; Albert Eilliet, Us Origines de la

Confederation Suisse, Histoire et Ugende, Geneva, 18(39. (W. A. B. C.)

TELLER, WiLHELM Abraham (1734-1804), was the

son of the Leipsic clergyman, Romanus Teller, who edited

the earlier volumes of the Englisches Bibelwerk (in 19 vols.,

1749-70), an adaptation for German readers of the exe-

getical worka of Willet, Ainsworth, Patrick, Poole, Henry,
and others. Teller was born at Leipsic on 9 th January
1734, and studied philosophy and theology in the uni-

versity there. Amongst the men whose influence mainly
determined his *heological position and line of work was
J. A. Ernesti. His writings present rationalism in its

course of development from Biblical supernaturalism to

the borders of deistical naturalism. His first learned pro-

duction was a Latin translation of Kennicott's Dissertation

on the State of the Printed Hebrew Text of the Old Testament

(1756), which was followed the next year by an essay

in which he expounded his own critical principles. In
1761 he was appointed pastor and professor of theology

in the university of Helmstadt. Here he pursued his ex-

egetical, theological, and historical researches, the results

of which appeared in his Lehrhuch des christlichen Glauhent
n764). This work threw the entire theological world
into commotion, as much by the novelty of its method aa

by the heterodoxy of its matter, and more by its omissions

than by its positive teaching, though everywhere the

author seeks to put theological doctrines in a decidedly

modem form. In consequence of the storm of indignation

the book provoked. Teller eagerly accepted an invitation

from the Prussian cultus minister to the post of prebendary
of Kfiln on the Spree, with a seat in the Berlin consistory

(1767). Here he found himself in the company of tha

rationalistic theologians of Prussia—Sack, Spalding, and
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ethers—and became one of the leaders of the rationalistic

party, and one of the chief contributors to Nicolai's AUge-

mdne Deutsche Bibllothek. .Teller was not long in making
use of his freer position in Berlin. In 1772 appeared the

most popular of his books, Worterhuch zum Neuen Testa-

ment (6th ed., 1805). The object of this work is to recast

the language and ideas of the Nfw Testament and give

them the form of 18th-century illuminism. Thus Heb.

xiii. 8 signifies the permanence of Christ's teaching, and, as

the New Testament has no word for Christianity, "Christ"

may mean sometimes His person and at others His doctrine

or the Christian religion ; Col. i. 15 signifies the priority of

Christ to all other Christians. By this lexicon Teller had
put himself amongst the most advanced rationalists, and
his opponents charged him with tha design of overthrowing

positive Christianity altogether. The edict of Wollner

(1788), and Teller's manly action as consistorialrath in de-

fiance of it, led the Prussian Government to pass upon him
the sentence of suspension for three months, with forfeiture

of his stipend. He was rmt, however, to be moved by
such means, and (1792) issued his work Die Religion der

Vollkommeiieren, an exposition of his theological position,

in which he advocated at length the idea, subsequently

often urged, of " the perfectibility of Christianity,"—that

i^, of the ultimate transformation of Christianity into a

scheme of simple morality, with a complete rejection of

all specifically Christian ideas and methods. This book
represents the culminating point of German illuminism,

};nd is sepr-i-ated by a long process of development from

the author's Lehrlitch. Teller died on 9th December 1804.

[n addition to the above works he wrote Anleitung zur

Religion itherha-upt wid zum AUgemeinen des Christenthums

iusbesondere (1792); and,' besides his contributions to the

Allgemeine Deutsche Bihliotheh, he edited a popular and
practically useful Magann fiir Prediger (1792-1801).

See Gass, Gcschichte dur prolestantischen Dogmatik, iv. pp. 206-

222 ; Tholuck, art. "Teller," in Herzog-Plitt'a Realcncykl. ; Doping,

Deutsche Kamelrcdner des ISten unci 19len Jahrh., p. 606 sq.
;

Pusev, Causes of the Late nationalistic (Character of German
Theology {liU), p. 150.

TELLEZ, Gabriel (c. 1570-1648), Spanish dran.atist,

better known as TiRso de Molina (his nom dephtme), was

born about the year 1570, and about 1613 entered the

order of the Brothers of Charity at Toledo. In 1645 he

became prior of the monastery of the order at Soria,

irhere he died in 1648.

Hi? dramatic works are said to liave numbered nearly 300, but of

these only a email proportion are now extant. A eelectiou of ttie

best ofi them was edited by Hartzenbusch in 1839-42 (Madrid, 12

vols.). See Drama, vol vii. p. 421, and Spanish Litekatube,

vol. 3txii. p. 359.

TELLICHERRI, a seaport town of India, in Malabar

district of Madras, situated in 11° 44' 53" N. lat. and
75° 31' 38" E. long. It is a health) and picturesque

town, built upon a group of wooded hills running down

to the sea, and is protected by a natural breakwater of

rock. The town with its suburbs occupies about 5 square

milSs, and was at one time defended by a strong mud wall.

The citadel or castle still stands to the north of the town.

The East India Company established a factory here in 1683

for the pepper and cardamom trade. For two years

(1780-82) the town withstood a siege by Hyder's general

Sard4r KhAn, and in the subsequent wkrs with Mysore

Tellieherri was the base of operations for the ascent of

the Gh4ts from the west coast. In 1881 the population

was 26,410.

TELLURIT'M. See Selenium and Telhteium.

TELPHERAGE. See Traction.

TEMESVAR, a royal free city and capital of the county

of Temes, is the chief town of Bouth-eastern Hungary It

lies on the na\i,cab!e B6ga Canal and the river P^ga, in

45° 47' N. lal and 21° 14' E. lona. The inner town is

fortified and sepamted from tUe suburbs by a glacis, now
partly converted into a park. Temoovir is the stat of the
Roman Catholic bishop of Csandd and of a Greek bishoii,

as also of several Government departments of great im
portance, and of one of the fifteen army corps of tho
Austrian-Hungarian army. The majority of the inhabit-

ants follow industrial and commercial pursuits, and carry

on a brisk trade in grain, flour, spirits, fruits, flax, and
hemp with the neighbouring districts and with Roun\ania
and Servia, by means of the Arad-TeniesvAr and tho
Austrian-Hungarian State Railways, a* well as by the B(5ga

Canal and by road. The town possesses many charitable

and educational establishments, and is a favourite place
of residence on account of its neatness and cleanliness. It

has been lighted by electricity since 1 883. Among the build
ings specially worthy of notice are some fine old churches,

a new theatre, and a synagogue in the Byzantine stylo.

TemesvAr played an important part in the Turkish wars and
in that of 1848-49. The population was 37,500 in 1886.
TEMMINCK, KoNRAD Jacob (1778-1857), keeper of

the Leyden museum of natural history, was especially

distinguished as an ornithologist, and was the author of

many magnificently illustrated systematic* works. See
Ornithology, vol. .xviii. p. 11 sq.

TEMPE. See Thessaly.
TEMPERA, or Distempee,^ is a method of painting in

which solid pigments are emplo3'ed, mixed with a water

medium ^ in which some kind of gum or gelatinous sub-

stance is dissolved to prevent the colours from scaling off.

Tempera is called in Italy " fresao a secco," as distinguished

from "fresco buono," or true fresco, painted on freshly

laid patches of stucco. The peculiarities of true fresco

are described in vol. ix. p. 769 sq. The disadvantages

of tempera painting are that it will not bear expos'ire to

tho weather ; the pigments merely lie on the surface and
do not sink into the stucco, as is the case with true fresco

pigments ; moreover, the medium used, being soluble in

water, will not stand the rain. Its advantages are that

the painter can work at leisure, and can also transfer or

sketch his whole design on the dry finished surface ; while

in fresco work each portion of the design is hidden jiieco-

meal as each new patch of stucco is applied (see Raphael,
^oI. XX. p. 279). Another important point is that a far

greater "variety of pigments can be used in tempera paint-

ing, as thev are not subjected to the caustic action of wet

lime. Lastly, tempera painting can be applied to ai.y

substance, such as dry plaster, wood, stone, terracotta,

vellum, and paper.^ Various media have been used for

tempera work, such as the glutinous sap of the fig and

other trees, various gums which are soluble in water, and

size made by boiling down fish-bones, parchment, and

animals' hoofs. In more recent times a mixture of egg

and vinegar has been found to make a good medium,

especially when it is desirable to apply tho colours in

considerable body or impasio. Painting in tempera is

probably the oldest method of all, and was used in ancient

Egypt very largely, as can be seen by an examination of

the many existing examples on papyrus or wood and stone

thinly coated with a skin of fine plaster (gesso). Other

ancient examples have been found in Babylon and Nineveh,

and for internal work it appears to have been much em-

ployed by the Greeks. To some extent tempera was used

by the Romans, though in most cases a combination of

fresco and encaustic (hot wax) was employed for their

mural decorat ion (see vol. xvii. p. 42l. ^__
i For some account of tempera painting in closnlcal and mcJixva'

times, aeo Mi bal Decoration, vol. xvii. pp. 39-47

» Hence it osed to be called " waldr-mork"; see Shakespeare, Hen

,'l ., part it, act ii. sc. 1 .

» Miniatures and illuminated letters in medieval MS3. were paiiil»i

with very finely urouud colours mixed wiiL a lemjiera mediuni.
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In medisBval times, from the 6th century in the

Byzantium of Justinian down to the 14th century, most

painting, whether on walls or panels, was executed in

tempera, though in many cases it appears to have been the

custom to put in the colour? d ground in true fresco, and,

when that was dry, paint on it the complete picture with a

tempera medium. This was the method used in the Byzan-

tine wall-paintings inthe churches of Thessalonica, Mount
Athos, and elsewhere.- A similar practice existed in Eng-
land and other northern countries, i as in the very complete

series of paintings on the walls and vault of the chancel

pi Kempley church, Gloucestershire, dating from about
tllOO. Most commonly, however, in England as in France
and Germany the whole painting was done in tempera,

the finished surface of the plaster being first covered with

a wash of old slaked lime or whitening. As a rule every

inch of stone, whether carved, moulded, or plain, in the

cathedrals and other churches of mediaeval France, Eng-
land, and other countries was covered with this thin coating

of white, and then elaborately decorated with tempera
painting. In those rare cases where want of money pre-

vented the application of colour the stone-work of the in-

terior received the coat of white, so that at any future

time the colouring might be added, and also because the

feeling of the Middle Ages evidently was that bare stone

inside a building had an unfinished and uncomfortable

look,^ and was quite as unsuitable in a richly decorated

and furnished cathedral as it would now be considered in

a lady's drawing-room. The additional splendour gained

by the nse of minute patterns stamped in gesso, thinly

laid over the surface of the stone, is describeil in Mitral
Decoration, vol. xvii. p. 47 ; see also fig. 17.

Tempera in Italy.—For panel and canvas paintings

tempera continued in use till nearly the end of the 15th

century, when the Flemish method of oil painting gradu-

ally took its place. In many cases with panel pictures of

the latter part of the 15th century it is now difficult, if

not impossible, to be sure whether they were painted in

tempera or in oil, either because both methods v ere com-

bined—the picture being begun in tempera and finished

with oil glazings—or because an oil varnish has been laid

over the tempera pictures, and so the pigments hai e ab-

sorbed oil out of the varnish and have thus practically

become associated viith an oil medium. In some cases

slight peculiarities of brush-work bear witness to one

inedium or the other ; but these appearances are often de-

ceptive, and any real certainty on the point is unattain-

able. The round panel of the Madonna and St Joseph by

Michelangelo may be mentioned as an example of these

doubtful cases.

In the main the earlier tempera easel pictures were

painted on wood,—pear, poplar, or walnut being commonly

used ; but a few painters preferred in some cases to use

canvas.' The National Giallery of London possesses a very

beautiful example of this,—the Entombment, attributed

to Van der Weyden (see Schools of Painting, vol. xxi. p.

438, fig. 29), which is most delicately and yet powerfully

painted on linen without any priming. Usually both

jpaaels and canvas were prepared for tempera by being

covered with a fine priming or coating of gesso ^plaster).

Some later painters used marble dust ; others unfortu-

nately used white lead, which has since blackened through

the absorption of gases from the air.

1 A fine example of 14th-century tempera painting in Sweden ia

illustrated in vol. rriL plate I.

» NotUng could be more opposed to the spirit of the Middle Ages

ihan the modem rage for cutting off plaster and scraping old stone-

Work, nnder a mistaken notion of aesthetic honesty.

* In order to ensure an even surface some painters prepared their

panels by covering them with linen or vellum, over which the gesso

priming was laid.

In the case of wall paintings, both tempera and fresco*

were used together,—the proportion of fresco work being

gradually increased. In the 13tb and most of the 14th

century little more than the groundwork of the picture

was painted in fresco, though this varied according to tlie

custom of each painter. In the 16th century increased

technical skill and rapidity of execution allowed much more
complete work to be done in fresco, till at last nothii,g

but a few finishing touches were done in tempera. For
this, exceptional certainty of touch and speed of executic n

were required, and some weaker painters never attained • o

a very complete mastery over the fresco process. Tl-e

brilliant series of wall paintings by Pintnricchio in tlie

cathedral library at Siena contain a very large proportidn

of tempera work, in spite'of which they are still in a wond( r-

ful state of preservation. Raphael's rapid advance in the

mastery of fresco-work is clearly shown in his paintings J n

the Vatican stanze, each one of which is carried to a furthi r

stage in true fresco than the preceding. Thus the earli-

est painting of the series (the Disputa) is very largely

executed in tempera, while some of the later ones aie

nearly completed in fresco, and show the most perfect ski II

in that difficult process. Michelangelo was specially ris-

markable for his great power in fresco, and carried his

Sistine paintings to a very advanced stage before touching

them with tempera. Sad to say, what tempera finishing

touches he did apply have mostly been scraped off during

the many cleanings and repairs that these works ha^e
undergone ; and the same misfortune has happened to a

large number of other important pictures. Tempera was
specially used for paintings on canvas which were in-

tended to be hung like tapestry, as, for example, the fine

15th-century series at Eheims and Mantegna's Triumph
of Julius Casar at Hampton Court.' It was also much
used for large cartoons, such as Raphael's tapestry designs,

now in the South Kensington Museum. After the first

half of the 1 6th century the increasing use of oil painting,

assisted by the artistic decadence of the age, caused the

gradual disuse of both fresco and tempera.

A third process, often used during the earlier Middle
Ages, -nas a sort of compromise between tempera and
fresco. A finished stucco surface was prepared as for

ordinary tempera, but before each day's painting the plaster

T^as soaked with water, so that the pigments, laid on to

the wet plaster, to some extent sank below the surface,

though without penetrating as deeply as they would on
ne^wly mixed stucco. (j. h. ir.)

TEMPERANCE S0CIETIES.8 The modern temper-
ance movement may be said to date from the publication

at Philadelphia, in 1785, of Dr Benjamin Rush's e.=say on
" The EfTects of Ardent Spirits on the Human Body and
Mind," \ihich was republished in the Gentleman's Magazine
of 1786, and had a wide circulation. The distinction which
he dra-Bs between distilled and fermented liquors has,

however, no foundation in fact, the difierence being one
of degree ami not of kind. In 1808 Dr Lyman Beecher
and Dr B. J. Clark, both readers of Rush, took action, and
the result of the T\ork of the latter was the formation of

n hat is belie\ ed to be the first modern temperance society.

It was formed in Greenfield, Saratoga county, New York,
as an anti-spirits association, and still remains a teetotal

society. This example was soon followed elsewhere, the

early societies all restricting their scope to advocacy of

moderation in the use of distilled liquors, and placing

no inhibition upon fermented drinks. One society had a

* " Fresco " here means " fiesco buono," or true fresr-.o.

' See vol. xvii. p. 38.
' The manner and degree in which tne law 'has in recent years

regulated the sale of intoxicants ia described under Liqdob Laws (voL
Jdv. p.
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byelaw requiring any member who became intoxicated to

treat all the other members. The work made further

progress when the American Temperance Society was
founded in 1826. Three years later Prof. John Edgar of

Belfast called attention to the need for similar work in

Ireland ; and John Dunlop nearly at the same time

organized a temperance society in Glasgow. In 1830
the first English temperance society was founded at Brad-

ford. The habitual use of fermented liquors in England
was a prolific source of drunkenness, and the evil was
greatly increased by the passing of the Beer Act in October
1 830. Hence some of the reformers began to abstain from
all forms of alcohol. This new departure found its leader

in Joseph Livesey of Preston, a man of singular zeal and
benevolence, who vrith six others signed a pledge of total

abstinence on 1st September 1832. The reformers were
soon divided over the fierce "battle of the pledges."

Some were willing to pledge themselves to abstain, but

not to refrain from providing alcoholic drink for their

visitors. After the formation of the distinctive total

abstinence organizations, the moderation societies died of

inanition. It should be mentioned here that the Society

of Bible Christians, founded at Salford in 1809, adopted

the rule of abstinence from flesh meat and intoxicants,

and that a number of the "radical reformers" were ab-

stainers from a desue to diminish the public revenue,

which they regarded as devoted to wrong purposes by the

Government of the day. In Ireland Father Theobald
Mathew became president of the Total Abstinence Society

in Cork in 1838, and the "pledge" was taken from his

hands by crowds; before he died in 1856 between three

and four million persons are said to have received it from
him in the course of his journeys. J. S. Buckingham
secured the appointment of a committee of the House of

Commons, wiich sat in June 1834, to inquire into drunken-

ness. The adjective "teetotal" was first used in Septem-
ber 1833 by Richard Turner, a reformed drankard, to

express the thoroughgoing principle of total abstinence,

but whether he coined the word, or whether it was merely

a stuttering pronunciation of "total," or an old dialect

word has been disputed ; Prof. Skeat {Etym. Diet., s.v.

"Teetotal") believes it is an emphasized form of "total,"

formed on the principle of reduplication. The early

teetotallers were earnest missionaries. In consequence of

their efibrts societies and leagues multiplied, periodicals

were established, and, notwithstanding many failures and
apparent retrogressions, the temperance movement pro-

gressed. One of tho chief forms of thrift amongst the

artisan class was that of the friendly society, the meetings
of which were usually held at tlie public-house, large

sums being spent (sometimes by rule) on liquor. In 1835
the Independent Order of Kechabites was formed at Sal-

ford, and has since had a prosperous career as a working-

class insurance company on temperance principles. The
Sons of Temperance and the Total Abstinent Sons of the

Phcenix are similar organizations. The sickness and
death-rate among members of these bodies is much below
that of the ordinary friendly societies. The beneficial

effect of abstinence upon health and longevity is shown
by the experience of the United Kingdom Temperance
Provident Institution, the example of which has led
several large insurance companies to add a special section

for teetotallers. The statistics of these offices ahow that
the mortality of the ordinary insured is considerably
heavier than that of the abstainers. A veheinent con-
troversy arose at an early period as to the us* of sacra-

mental wine, and the nature of the wines mentioned in

Scripture was discussed in innumerable pamphlets. The
result has been that in a number of cases the wine now
used for sacramental purposes is understood to be vufei

mented. The cosmopolitan character of the movement
was shown by the meeting of the World's Temperance
Convention at London in 1846. The Scotch United
Presbyterian Abstinence Society, originated in 1845, was
one of the first of the church societies ; and there are now
.few, if any, religious denominations either in England or

America in which such organizations are wholly wanting.
The Church of England Temperance Society has two
sections, one pledged to the temperate use of intoxicants

and the other to total abstinence This method of organ-
izing has found imitators. The enactment of the Maine
Liquor Law in America in 1851 (see vol. xv. p. 299) led

to the formation, in 1853, of the United Kingdom Alliance,

which has for its object the suppression of the liquor traffij

by legislation, and with a view to this suggests that a powei
of local veto should be placed in the hands of the rate-

payers. This proposal took parliamentary form in the

Permissive Bill of Sir WUfrid Lawson, which was ulti-

mately withdrawn and replaced by a "local option" re-

solution, which has been thrice affirmed by the House of

Commons. Temperance hotels, temperance cafes, British

workmen public-houses, cocoa houses, coffee palaces, tee-

total clubs, have arisen in many places as social aids of

the temperance movement.
In 1868 the Good Templar order was introduced into

England from the United States, where it had come into

existence several years earlier. In England it made rapid

progress, until it was seriously checked by a dispute arising

out of the Negro question ; but the two sections have

again reunited (1887). Good Templary is the free-

masonry of temperance, with ritual, passwords, grips, &c.,

closely modelled on those of the old secret societies. It

has had a remarkable extension in Great Britain, the

United States, the British colonies, and in Scandinavia, its

aggregate membership now reaching over 623,000. One
of its results has been the foundation of a temperance

orphanage at Sunbury-on-Thames. Side by side with the

general movement there has been a special movement
against the use of alcohol as medicine, and the tendency

of medical teaching now favours at least restriction of its

use as a therapeutic agent. The London Temperance

Hospital for the non-alcoholic treatment of disease was

opened in October 1873. The importance of training the

young was early recognized by the leaders of temperance

reformation, and the labours of Dr E. B. Grindrod of

Manchester and Mrs Carlile of Dublin led to the forma-

tion of bands of hope, which are now found in connexion

with many places of worship. The juvenile temples of

the Good Templar order also work in the same direction.

The Woman's Christian Temperance Union, founded in the

United States in 1874, is one of the latest forms of tem-

perance activity. A branch was organized in Great Britain

in 1876; and in 1883 the World's Women's Temperance

Union came into existence.

The temperance movement has now branched out into a jnnlti-

tude of organizations in the United Kingdom, of which the Kail-

way Temperance Union, the post-office temperance societies, and

associations connected with the army and navy are types. The
organiiatious of a more general character are the United Kingdom
Alliance, which is very active in the dissemination of teetotal

doctrines generally, the National TJmperance League, the Scottish

Temperance League, the British Temperance League, the Scottish

Permissive Bill Association, the Irish Temperance League, and thO

Irish Association for the Prevention of Intemperance. There ara

also large district and county societies. Next to the39 csme tho

secret orders, ot which the Rechahites, Sons of Temperance, Sens of

•the Phoenix are large benefit societies. The Independent Order of

Good Templars is non-beneficiary, and seeks in its '"lodges",to

provide social attractions, and at the same time to train the mem-
bers in temperance work ; it is probably the largest voluntary-

association in the world. There are societies in connexion with

the various relinious bodies, of which the Church of England

' Tomiicrance Soci"ety, the Catholic League of the Cross, tho Baptist

' T-^tal Abstinence Society, are prominent instances.
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The oldest organization in America ia the Sons of, TemiMranco

(1842), now numberin;; about 80,000 members. The Independent

Order of Good Templars (>851) is the largest, itj membership

»pproaching 100,000. Both these, as also the Royal Templars of

Temperance (1877) and the Templars of Honour and Temperance

(1845), are mutual benefit societies. The Woman's Christian

Temperance Union, the National Temperance Society and Pub-

lication- House (New York), and the National Prohibition Party

ire active in educational work. The Woman's Christian Temper-

jnce Union is the outgrowth of "the Women's Crusade " (1872), a

remarkable uprising among the women of Ohio and Pennsylvania

(gainst the liquor traffic. The organization was effected in 1874,

»nd has since spread throughout the United States, its member-

(hip now (1887) numbering 207,000. Its influence has been

widely felt in legislatures and in elections in whicli prohibitory

laws have been voted upon. With the exception of tlie Church

Temperance Society of the Protestant Episcopal Church, which

has tile "double basis," all the temperance societies of the United

States are based on the doctrine of total abstinence ; and, with

Ihe additional exception of the Father llathew Total Abstinence

Societies of the Roman Catholic Church, they all advocate the

principle of prohibition. Amendments embodying this idea have

been inserted iu the State constitutions (by popular Tote) of Maine,

Kansas, and Rhode Island. In Vermont and lowu the legislature

has enacted statutory prohibition, which is still in farce. In other

States local prohibition prevails to a large extent, chiefly in

Georgia, Mississippi, Massachusetts, Tennessee, Kentucky, and
Arkansas.
Bibliography.—'nw literature of the subject la very extensive and'may mo3t

conveniently be classed under the following headj. (1) History : P. T.

Winskili, HisloT}! of Ihs Temperance Reforvvxtion ; One Hundred Years of Tern-

? '.ranee (New York, ISSO) ; Dorchester, Liquor Problem in all Ages (New
ork); Willard, ]l^oman. and Temperance (H.irtford) ; Shaw, Great Temperance

Beforms (Toronto). (2) Theology : Dawson Burns and F. R. Lees, Temperance

Bible Ccrfninentary ; J, Smith, Thi Churcli and the Temperance Reformation
;

Samson, Divine Lam as to irincs (Philadelphia). (3) General: A. Gustafson,

The Foundation of Death ; R. B. (jrindrod. Our Nation's Vice ; D. Burns, Bases

of the Temperance Reformation ; Grindrod, Bacchus ; B. Parsons, Anti-Bacchus ;

Powell, Bacchus Dethroned ; Baker, The Curee of Britain ; J. Danlop, Philosopjiy

of Drinking Usages (1839) ; The Political Prohibitioniit (New York, 1687) ; Pit-

man, Alcohol and the Stale (New York). (4) Political Economy: F. K. Lees,

Argument for the Prohibition of the Liquor Tto^c ; W. Hoyle, Our National

Resources ; Hargreaves, Our Wasted Resources (New York). (5) Science : J.

LIvesey, Ths Malt Liquor Lecture ; P. Burne, Teetotaller's Companion ; W. B.

Carpenter, Phi/siologn of Temperance and Total Abstinence ; A. A. Rcade, Study

and Stimidants; Miller, Alcohol, its Place and Power; Id., Nephalism; B. W.
Richardson, Cantor Lectures on Alcohol ; Hargreaves, Alcohol and Science (^evi

York). (6) Fiction : novels and talcs embodying teetotal principles have Deen

written by Mrs Henry Wood, Mrs H. B. Stowe, .Jlrs. C. L. Balfonr, Mr John
Habberton, Mr Edward Jenkins, Mr3 S, C. Hall, Mrs Ellis, and many others.

(7) Periodicals; the temperance periodicals issued in Great Britain now
number about fifty.

TEJfPLAEP, Knights. Perhapa the most renowned of

the three great military orders founded in the 1 2th century

for the defence of the Latin kingdom of Jerusalem is that

of the Knights Templars {pauperes commiliiones Christi tem-

plique Salomonici), though abolished long before its rivals.

It differed from the Hospitallers and the Teutonic Knights

in having been a military order from its very origin, inas-

much as its earliest members banded themselves together

for the express purpose of giving armed protection to the.

numerous pilgrims who, after the first crusade, flocked to

Jerusalem and the other sacred sites in the Holy Land.

Walter Map has preserved the legendary story of their first

achievements, from which it would appear that their earliest

efforts were confined to the immediate neighbourhood of

Jerusalem ; and the memory of their original aim may
perhaps be traced from fifty to seventy years later, when

they conducted Henry of Saxony from their own quarters

on lifount Moriah to the banks of Jordan, or when on the

fall of the'Holy City (1187) they protected the vanguard

of the Christians on its way from Jerusalem to Tripoli.

The three orders were distinguished from each other by

their garb. The Hojpitallers wore black mantles with

white crosses, the Templars white mantles with a red cross,

the Teutonic Knights white mantles with a black cross.i

'he Templars almost from their foundation had their

quarters in the palace of the Latin kings, which had been

the mosque of Mount Jloriab. This palace was also known
as Solomon's temple, and it was from this templtim Salo-

monis that the Templars took their name.

About the year 1118 a Burgundian knight, Hugh de

' William of Tyre, ilL c 7, viii 3. xviiL 8-6 ; James de "Vitry,

Uiit. Uierot. 60-67.

Paganici, bound himself and eight comrades by a vow to tus

patriarch of Jemsalem to guard the public roads, to li\ a

as regular canons, and to fight ^ for the King of Heaven in

chastity, obedience, and aelt-denial. Baldwin ii. grantsd

them quarters on Mount Moriah and recommended their

cause to St Bernard. Under his patronage the papal legate,

Matthew, bishop of St Albano, presided at the council of

Troyes in January 1128 for the purpose of drawing \x\ or

confirming the statutes of the new o-der. The seventy-twQ

statutes then drawn up met with the approval of Pope

Honorius II. and the patriarch of Jerusalem, and became

the groundwork of the later and more elaborate " Regit

(in Temple." Long before St Bernard's death (1153) the

new order was established in almost every kingdom of

liatin Christendom. Henry I. granted them lands in

Normandy. They seem to have been settled in Castile

by 1129, iu Eochelle by 1131, in Langnedoc by 1136, at

Rome by 1138, in Brittany by 1141, and in Germany
at perhaps a still earlier date. Alphonso I. of Aragon

and Navarre, if we may trust the Spanish historians, be-

queathed them the third of his kingdom (Mariana, x. c. 9).

Kaymond Berengar, count of Barcelona, and Alphonso'a

successor in Aragon, whose father had been admitted to the

order, granted them the strong castle of Mon^on (1143),

and established a new chivalry in imitation of theirs.

Louis yil. in the latter years of his reign gave them a

piece of marsh land outside Paris, which in later times

became known as the Temple, and was the headquarters of

the order in Europe. Stephen of England granted them
the manors of Cressing and Witham in Essex, and hiswifa

jiatilda that of Cowley, near Oxford. Eugenius III.,

Louis VII., and 130 brethren were present at the Paris

chapter (1147) when Bernard de Balliol granted the order

1 5 librates of land near Hitchin ; and the list of English

benefactors under Stephen and Henry 11. includes the

noble names of Ferrers, Harcourt, Hastings, Jjacy, Clare,

Yere, and Mowbray.
After the council of Troyes Hugh de Pagania came to

England and induced a number of English knights to follow

him to the Holy Land. Amongst these was Fulk, count

of Anjou, who would thus seem to have been a Templar

before assuming the crown of Jerusalem in 1131." Hugh Esrly

de Paganis died about the year 1136 and was succeeded gr«id.

by Robert de Craon, who is said to have been Anselm's
°'**'^^

nephew. Everard de Barris, the third master, was con-

spicuous in the second crusade. In the disastrous inarch

from Laodicea to Attalia his troops alone kept up even

the show of discipline ; and their success prompted Louis

VII. to regulate his whole army after the model of the

Templar knights. In the French king's distress for money
the Templars lent him large sums, ranging from 2000 silver

marks to 30,000 solidi. When Conrad III. of Germany
reached Jerusalem he was entertained-at their palace (Easter

1148); and in the summer of the same year they took

part in the unsuccessful siege of Damascus. The faUure

of this expedition was ascribed by a contemporary writer

to their treachery,—a charge to which Conrad would uot

assent. This is the first note of the accusations which

from this time were of constant recurrence.^

Henceforward for 140 years the history of the Temp/ars

is the history of the Crusades {q.v.). In 1149 the

Templars were appointed to guard the fortress of Giiza,

the last Christian stronghold on the way towards Egi'pt.

Four years later the new master, Bernard de Tremtlai,

and forty of his followers, bursting into Ascalon, were

surrounded by the Saracens and cut off to a single m.'.n.

William of Tyre has preserved the scandal of the d.y
when he hints that they met a merited fate in their eager-

ness to possess themselves of the city treasure. Next year

" Uist. Pontijk.- ao. i'ertz, xi. 635-jaG.
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tie rumour went aoroad that they had sold a noble half-

converted Egyptian prince, who had fallen into their hands,

to chains and certain death for 60,000 aurei. In 1166

Amalric, the Latin king of Jerusalem, tanged twelve

Templars on a charge of betraying a fortress beyond the

Jordan to an emir of Nur al-Din of Damascus. The

military power of Nur al-Din (1145-1173) was a standing

menace to the Christian settlements in the East. Edessa

bad fallen to the prowess of his father (1144-45); Damas-

cus was conquered by the son (1153), who four years

earlier had carried his depredations almost to the walls of

Antioch, and in 1157 laid siege to the Christian town of

Paneas near the sources of the Jordan. In the disastrous

fight that followed for the safety of the fortress of the

Hospitallers, Bertrand de Blanquefort, the master of the

Templars, and Odo de St Amand, one of his successors,

were taken prisoners. Bertrand was released later when

Manuel was preparing to march against Niir al-Dln. The

Templars do not seem to have opposed Araalric's early

expeditions against Egypt. It was Geoffrey Fulcher, the

Templar correspondent of Louis VII., who brought back

(1167) to Jerusalem the glowing accounts of the splendour

of the caliph's court at Cairo with which Gibbon has en-

livened his great work. Nor was the order less active

at the northern limits of the Latin kingdom. Two English

Templars, Gilbert de Lacy and Robert Mansel, "qui Galen-

sibus prserat," starting from Antioch, surprised Niir al-

Dfn in the neighbourhood of Tripoli and put him bare-

footed to flig"ht. But jealousy or honour led tho Templars

to oppose Amalric's Egyptian expedition of 1168; and the

wisdom of their advice became apparent when the renewed

discord on the Nile led to the conquest of Egypt by Asad

al-Din Shirkiih, and thus indirectly to the accession of

Saladin, in 1169. In 1170 they beat Saladin back from

their frontier fortress of Gaza; and seven years later they

shared in Baldwin IV.'s great victory at Ascalon.

Meanwhile Saladin had possessed himself of Emesa and
Damascus (1174-75), and, as he was already lord of Egyjjt,

his power hemmed in the Latin kingdom on every side.

In July 1173 Amalric was succeeded by his son Baldwin

IV., a boy of twelve. Raymond III., count of Tripoli, a

man suspected of being in league with the Saracens, was

appointed regent, although in 1176 the masters of the

Templars and the Hospitallers united in offering this office

to the uewly arrived Philip of Flanders. The construction

of the Templar fortress at Jacob's ford on the upper

Jordan led to a fresh Saracen invasion and the disastrous

battle of Paneas (1179), from which the young king and
the Holy Cross escaped with difficulty, while Odo de St

Amand, the grand-master, was carried away captive and
never returned.

During Odo's mastership the Old Man of the Mountains
sent to Amalric offering to accept the Christian faith if

released from the tribute he had paid to the Templars
since (according to the reckoning of M. Defr^mery) some-

where about 1149. The Templars murdered the envoys

on their return (c. 1172). Amalric demanded that the

offenders should be given up for justice. Odo refused to

yield the chief culprit, though he was well known, and in-

voked the protection of the pope. Amalric had to vindicate

his right by force of arms at Sidon, and died while prepar-

ing to take stronger measures. The connexion between the

Templars and the Old Man was still vital eighty years

later when the two grand-masters rebuked the insolence of

the Assassin envoys in the presence of Louis IX. Odo de
St Amand was succeeded by Arnold de Torroge, who died

at Verona on his way to implore European succour for

the Holy Land. The power of Saladin was now (1184)
increasing daily ; Baldwin IV. was a leper, and his realm

was a prey to rival factions. There were two claimants

for the guardianship of the state,—Raymond "'III. of
Tripoli and Guy de Lusignan, who in 1180 had married
Sibylla, sister of the young king. Baldwin inclined to
the former, against the patriarch and Arnold de Torroge.

There is something Homeric in the story of the fall of
the Latin kingdom as related by the historians of the next
century. A French knight, Gerard de Riderfort or Bide-
ford, coming to the East in quest of fortune, attached
himself to the service of Raymond of Tripoli, looking for
the hand of some wealthy widow in reward. But on his
claiming the hand of the lady of Botron he was met with
a refusal. Angered at this, Gerard enrolled himself among
the Templars, biding his time for r.evenge, and was elected
grand-master on the death of Arnold. Baldwin IV. died
(1185), leaving the throne to his young nephew Baldwia

.

v., the son of Sibylla, under the guardianship of Raymond,
whose office was not of long duration, as the little king
died in September 1186. This was Gerard's opportunity.
The Templars carried the body of their dead overeign to
Jerusalem for burial ; and then, unknown to the barona
of the realm, Gerard and the patriarch crowned Sibylla
and her husband Guy. The coronation of Guy was the
triumph of Reginald of Chatillon^once prince of Antioch,
and Saladin's deadliest foe. It was at the same time the
overthrow of Raymond's ambition ; and both Latin and
Arabic writers are agreed that the Christian count and
the Mohammedan sultan now entered into an alliance.'

To break this friendship and so save the kingdom, the
two grand-masters were sent north to make terms with
Raymond. But the rash valour of the Templars provoked
a hopeless contest with 7000 Saracens. The grand-master
of the Hospitallers was slain ; but Gerard made his escape
with three knights to Nazareth (1st May 1187). In this

emergency Raymond became reconciled with Guy ; and
Gerard placed the temple treasures of Henry II. at his
king's disposaL Once more it was the Templars' rashness
that led to the disastrous battle of Hittin (4th July).

Gerard and the king fell into the hands of Saladin, but
were released about a year later ; Raymond of Tripoli

made his escape through treachery or fortune ; and 230
Templars fell in or after the battle, for the fight was
scarcely over before Saladin ordered all the Templars and
Hospitallers to be murdered in cold blood. One after

another the Christian fortresses of Palestine fell into the
hands of Saladin. Jerusalem surrendered on 2d-3d Octo- FJl'rf

ber 1187, and the treasures of the temple coffers were^*'*t
used to purchase the redemption of the poorer Christians,

"**•'

part of whom the Templar warriors guarded on their sad
march from the Holy City to Tripoli. Part of their

wealth was expended by Conrad of Montferrat in the
defence of Tyre ; but, when this prince refused to admit
Guy to his city, both the Templars and the Hospitallers

from the neighbouring parts flocked to the banner of their

released king and accoinpanied him to the siege of Acr>;

(22d August 1189). In bis company they bore their part in

the two years' siege and the terrible famine of 1 1 90-9 1 ; and
their grand-master died in the great battle of 4th October
1189, refusing to survive the slaughter of his brethren.

On the fall of Acre Philip Augustus established himself

in the palace of the Templars, who are, however, stated

to have sympathized with Richard. This king sold them
the island of Cyprus for 100,000 besants'; but, unable to

pay the purchase money, they transferred the debt and
the principality to Guy of Lusignan. The English' king
consulted them before deciding on any great military move-
ment ; and in June 1192 they advocated the bold plan of

an advance on Egypt rather than on Jerusalem. In the

disputes for tht Latin kingdom of the East the Templars
seem to have supported Guy, and, like Richard, were
credited with having had i hand in the murder of Coni^

XXTTl. - 21
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of Montferrat (April 1192). It was in the disguise of a

Templai and in a Templar galley that Richard left the

Holy Land. When Acre was recovered, the Templars, Uke

the Hospitallers, received their own quarters in the town,

which from this time became the centre of the order.

On the death of Henry of Champagne (1197) they vetoed

the election of Kaoul de Tabarie ; after the death of his

successor Amalric they refused to renew the truce with

Saladin's brother, Saif al-Din, and led an expedition against

the Saracens before the arrival of the new king, John de

Brienne, at whose coronation in 1210 WiUiam de Chartres,

the grand-master, was present. Seven years later, with

the aid of Walter de Avennis and of the Teutonic Knights,

they commenced thQ -building of their fortress of Castle

Pilgrim, near Acre, on a rocky promontory washed by
the Mediterranean on every side except the east. This

wonderful structure, whose ruins are still to be seen, was
fortified with a strong wall, founded on the substructure of

a yet more extensive one running from sea to sea, and was
flanked by lofty towers of huge squared stones. Within
was a spring of pure water, besides fishponds, salt-mines,

woods, pastures, orchards, and all things fitted to furnish

an abode in which the Templars might await the day of

their restoration to Jerusalem.

Fifth It was from this castle that in May 1218 the fifth crusade
crusade, started for the e.xpedition against Egypt. The Templars

were the heroes of the siege of Fiamietta, at which William

de Chartres was slain. "First to attack and last to

retreat," they saved the Christian army from annihilation

on 29th August 1219; and when the city surrendered

(5th November) the only one of its twenty-eight towers-

that had begun to give way had been shaken by their

engines. On the other hand, it was largely owing to their

objections that John de Brienne refused the sultan's oflfer

to restore Jerusalem and Palestine.

From the very first the Templars seem to have been

opposed to Frederick 11., and when he landed at Acre
(7th September 1228) they refused to march under the

banners of an excommunicated man, and would only ac-

company his host from Acre to Joppa in a separate body.

They were accused of notif3dng Frederick's intended pil-

grimage to the Jordan to the sultan, and they were

certainly opposed to Frederick's ten years' peace with

Al-KAniil, the sultan of Egypt, and refused to be present

at his coronation in Jerusalem. Frederick was not slow

to avenge himself : he left Jerusalem abruptly, publicly

insulted the grand-master, demanded the surrender of

their fortresses, and even laid siege to Castle Pilgrim. He
left Acre on 3d May 1229, and on landing in Apulia gave

orders to seize the estates of the order and chase all its

members from the land.

Beventh Long before the expiration of Frederick's peace Europe
"=™*^^o waj preparing for a fresh crusade against the now divided

realm of the Ayyubids. Theobald of Navarre and his

crusaders reached Palestine about August 1239. The
Templars shared in the great defeat near Jaffa, an engage-

ment which their temerity had done much to provoke
(13th November 12.^9). If the king ever accepted the

overtures of Silih of Damascus, he was supporting the

policy of Hermann of Perigord, the grand -master, who
towards the summer of 1 244 wrote a triumphant letter

to England, telling how ho had engaged this sultan and
Ndsir of Kerak to make an alhance against the sulta,n of

Egypt and restore the whole of Palestine from the Jordan
to the sea. Theobald, however, before leaving the Holy
Land (27th September 1240), signed a ten years' truce
with §ilib of Egypt. The Hospitallers seem to have been
won over to his vjqw, and when Richard of Cornwall
arrived (1 1th October) he had to decide between the two
rival orders and their opposing policies. After some hesi-

tation he concluded a treaty with the sultan of Egypt,

much to the annoyance of the Templars, who openly

mocked his efforts. On his departure the three orders

came to open discord ; the Templars laid siege to the

Hospitallers in Acre and drove out the Teutonic Knights
" in contumeliam imperatoris." They were successful on

all sides. The negotiations with Dan ascu/ and Kerak
were reopened, and in 1244 Hermann rf Perigord wrote

to the princes of Europe that after a " silei ce of fifty-six

years the divine mysteries wo'ild once more be celebrated

in the Holy City."

It was in this momei t of da)iger that the sultan of

Babylon called in the barbaroiis KhArizniians, whom the

Mongol invasions bad driven fiom their native lands.

These savages, entering from the north, flowed like a tide

past the newly built and impregnable Templar fortress of

Safcd, swept down on Jerusalem, and annihilated the

Christian army near Gaza on St Luke's day (18th October)

1244. From this blow the Latin kingdom of the East

never recovered ; 600 knights took part in the battle ; the

whole army of the Templars, 300 in number, was present,

but only 18 survived, and of 200 Hospitallers only 16.

The masters of both orders were slain or taken prisoners.

Despite the admirable valour of the Templars, their policy

had proved the ruin of the land. Jerusalem was lost to

Christendom for ever; and, though the Khdrizmians melted

away in the course of the next three years, they left the

country so weak that all the acquisitions of Theobald and
Richard fell an easy prey to the sultan of Babylon.

Recognizing the fact that the true way to Jerusalem Louis

lay through Egypt, Louis IX. led his host to the banks IX. 'e

of the Nile, being accompanied by the Templars. Their <="""<J«

master, William de Scnnac, attempted in vain to restrain

the rash advance of the count of Artois at the battle of

Mansiira (8th February 1250), which only three Templars
survived. St Louis, when captured a few weeks later,

owed his speedy release to the generosity with which the

order advanced his ransom-money. Shortly after his de-

parture from Acre (April 1264) they consented to an eleven

years' truce with the sultans of Egypt and Damascus.
A new enemy was now threatening Mohammedan and

Christian alike. For a time the Mongol advance may
have been welcomed by the Christian cities, as one after

another the Mohammedan principalities of the north fell

before the new invaders. But this new danger stimulated

the energies of Egypt, which under the Mameluke Bey- Sno-

bars (see vol. vii. p. 755) encroached year after year on the ^sses of

scanty remains of the Latin kingdom. The great Prankish "«?''"*

lords, fearing that all was Inst, made haste to sell their

lands to the Templars and Hospitallers before quitting

Palestine for ever. In 1 260 the former purchased Sidon
and Beaufort ; next year the Hospitallers purchased Arsuf.

In 1267, by a skilful adaptation of the banners of both
orders, Beybars nearly surprised Antioch. The Templar
fortress of Safed surrendered with its garrison of 600 y
knights, aU of whom preferred death to apostasy (June

1266). Beaufort fell in April 1268, Antioch six weeks
later ; and, though the two orders still made occasional

brilliant dashes from their Acre stronghold, such as that

to Ascalon in 1264 and that with Prince Edward of Eng-
land to destroy K^kun in 1271, they became so enfeebled

as to welcome the treaty which secured them the plain of

Acre and a free road to Nazareth as the result of the
English crusade of 1272.

But, though weak against external fees, the Templar,
were strong enough for internal warfare. In 1277 they
espoused the quarrel of the bishop of Tripoli, formerly a
member of the order, against his nephew Bohemond, prince

of Antioch and Tripoli, and commenced a war which lasted

three years. In 1 276 their conduct drove Hugh III., kiijg
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of Cyprus and Jerusalem, from Acre to Tyre. In the

ensuing year, wlien Mary of Antioch had sold her claim

to the crown to Charles of Anjou, they welcomed this

prince's lieutenant to Acre and succeeded for the moment

in forcing the knights of that city to do homage to the

new king. Thirteen years later (26th April 1290) Tri-

poli fell, and next year Acre, after a siege of six weeks,

at the closo of which (16th May) William de Beaujeu, the

grand-master, was slain. The few surviving Templars

elected a new master, and, forcing their way to the sea-

,Bhore, sailed for Cyprus, which now became the head-

quarters of the order. A futile attempt against Alexandria

iu 1300 aud an unsuccessful effort to form a new settlement

atTortosa about the same time (1300-2) are the closing

acts of their long career in the western parts of Asia.

Ipower For more than a hundred years the Templars had been

md in- one of the wealthiest and most influential factors in Euro-

Inence ^^^ politics. If we confine our attention to the East, we

l,*^" realize but a small part of their enormous power. Two
'

Templars were appointed guardians of the disputed castles

on the betrothal of Prince Henry of England and the

French princess iu 1161. Other Templars were almoners

of Henry III. of England and of Philip IV. of France.

One grand-master was godfather to a daughter of Louis

IX. ; another, despite the prohibition of the order, is said

to have been godfather to a child of Philip IV. They are

reported to have reckoned a pope (Innocent III.) among

their members aud to have refused admission to a king

and his nephew (PhiUp IV.). They were summoned to

the great couucils of the church, such as the Lateran of

1215 aud the Lyons council of 1274. Frederick IL's per-

secution of their order waa one of the main causes of his

excommunication in 1239; and his last wiU enjoined the

restoration of their estates. Their property was scattered

over every country of Christendom, from Denmark to

Spaiu, from Ireland to Cyprus. Before the middle of the

13th century Matthew Paris reckons their manors at 9000,

Alberic of Trois-Fontaines at 7050, whereas the rival order

of St John had barely half the latter number. Some fifty

years earlier their income from Armenia alone was 20,000

besants. Both in Paris and in London their houses were

used as strongholds for the royal treasure. In the London

temple Hubert de Burgh and the Poitevin favourites of

Henry IIL stored their wealth; and the same building

was used as a bank into which the debtors of the foreign

usurers paid their dues. From the English Templars Henry

IIL borrowed the purchase money of OUron in 1235;

from the French Templars Philip IV. exacted the dowry

of his daughter Isabella on her marriage with Edward IL

To Louis IX. they lent a great part of his ransom, and

to Edward I. of England no less than 25,000 livres Tour-

nois, of which they remitted four-fifths. James de Molai,

the last grand-master, came to France in 1306 with 150,000

gold florins and ten horse-loads of silver. In the Spanish

peninsula they occupied a peculiar position, and more than

one king of Aragon is said to have been brought up under

their discipline.

Such were the power and wealth of the Templars at the

time when Philip IV. of Franco accusc<l them of here_sy

and worse offences, had them arrested (13th October 1307),

and forced them to confess by tortures of the most ex-

cruciating kinds. Five years later (26th May 1312) the

order was suppressed by decree of the council of Vienne

and its goods transferred to the hospital of St John

The order consisted of (1) knights, (2) chaplains, and 13) men-at-

arms (armigeri, clie^iUs, and servientea). The kn-.ghta were either

bound for Ufe or for a fixed period, and were the only members

entitled to wear the white mantle. Married bretbreD were ad-

mitted ; but no woman might enter the order. Each knigbt might

keep three horses and one man-at-arms, who, like his master, might

be bound for life or only for a time. Like Augustuuan canons,

they were to attend daily services ; but the soldier outwearied with

hia niglitly duties might on certain conditions absent himself from

matins with the master's consent Two regular meals were allowed

for each day ; but to these might be added, at the master's discre-

tion, a light collation towards sunset. Heat might be eaten thrico

a week ; and on other days there was to be a choice of vegetable

fare so as to suit the tenderest stomach. Brethren were to eat by

couples, each keeping an eye on his fellow to see that he did not

practise an undue austerity. W'ino was served at every meal, and

at those times silence was strictly enjoined that the words of Holy

Writ might be heard with the closest attention. Special care was

to be taken of aged and ailing members. Every brother owed the

most absolute obedience to the master of the order, and was to go

wherever his superior bade him without delay, " as if commanded

by God." All undue display in arms or harness was forbidde*.

Parti - coloured garments were forbidden; black or dusky-brown

(burelliis) was to be worn by all except the knight'i. AH garments

were to be made of wool ; but from Easter to All Souls a linen shirt

might be substituted for one of wool. The hair was to be worn

short, and a rough board became one of the distinguishing marks

of the order. Hunting and hawking were unlawful ; aud tlie very

allusion to the follies or secular achievements of earlier life was

forbidden. A lion, however, being the type of the evil one, was

legitimate prey. Strict watch was kept on the incomings aud out-

goings of every brother, except when he went out by night to visit

the Sepulchre of our Lord. Ko letter, even from tho nearest rela-

tive, might be opened except in the master's presence ; nor was any

member to feel annoyance if he saw his relative's gift transferred

at the master's bidding to some other brother. Tho brethren were

to sleep in separate beds iu shirts and breeches, ^(ith a light always

burning in the dormitory. Those who lacked a mattress might

place a piece of carpet on tho floor ; but all luxiuy was discouraged.

The order recognized two governing bodies,—the first, a meeting for

ordinary business, to which only the wiser members were summoned

;

the second, one for extraordinary affairs, such as the granting of

lands or the reception of new members, on which occasious the

master might summon the whole community. Even at these last

assemblies the master seems to have decided on the final action (c

59). A term of probation was assigned to each candidate before

admission ; and a special clause discouraged tho reception of boys

before they were of an age to bear arms. Lastly, the brethren of

the Temple were exhorted to shun the kiss of every woman, whether

maid or widow, mother, aunt, or sister.
. . j •

,

The general spirit of the Templar statutes remained unaltered Adminl*

to the end, though the increasing wealth of the order gsfve rise to traSon.

a number of additional rules. The grand-master vas always head

of the society ; his instructions were binding on every member, and

the very laws were at his discretion. • But he could not declare

war alienate the society's estates, or even admit a member without

the 'consent of hU chapter. He was elected by thirteeu brothers,

chosen by a peculiar method of co-optation, and all, if possible,

belonging to different nations. Next to him in dignity came the

senesdial, on whom the duties of the absent master devolved. The

marshal had charge of the steeds and accoutrements ;
he also com-

manded the knights and men-at-arms, the latter of whom seem in

time of war to have been at the disposal of the turcopolier. The

commander of the kingdom guarded tho treasure-house, to which

even the grand-master might not havo a key ; the commander of

the city of Jerusalem had charge of tho True Cross m time of

war. There were twelve or perhaps more commanders or preceptors

of the different provinces and kingdoms of Europe and Asia,—

Jerusalem (kingdom and city). Acre, Tripoli, Antioch, France.

England, Poitou, Aragon, Portugal, Apulia, and Hungary, ^o

European preceptor could cross the sea without the grand-master s

leave ; but aU ought to be present at the election to this office.

The privileges and duties of every member were strictly prescribed,

from the number of horses he might ride and the amount of food

he mi"ht eat to the colour of his clothes. The order seems to have

ownecfa fleet, part of which, if not all, was under the authority of

the commander of the kingdom. Besides the kiiights and men-at-

arms, thft society reckoned chaplains in its ranks ;
and it w^ the

habit of confession to these priests that seems to have stirred the

wrath of the Dominicans kA the Franciscans, ^^? S^'-J^^J^J
conspicuous part in the overthrow of the order especially i^England

For grievous offences, such as desertion to the Saracens heresy, or

losng the gonfalon, a Templar might be expelled ^"dr'l^.^^r'li

for minor offences, such as disobedience or lowering the bannerin

battK he suffered a temporary degradation (j,erdre son abi). By

a muual a^eement the'¥emplars and Hospitallers, desp^e^eu

lonff and deadly feud, were bound not to receive ejected members

oftlle rival o2r: a^d the Templar cut o^. i° ^/"l"
. ^^^^^/^t

from all hope of rejoining his own rauKS might rally to the cross

^f°St JohT As aU --l»'^.'^lf<l'^^r,Mltt*'p^" "7'^>
T-Mt Ro Peris was its centre m the West (Matt, ^ans, v. »^o^

iTeAr member before admission must declare himself free of debt

souni of body, and affiliated to "o other rehgioussoc^t^ h^ma^t

also take a vow of obedience and chastity, at the same time «
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Bouncing his private property and dedicating his future life to thu

Holy Land. The order prided itself specially on the splendour of

its religious services, the abundance of its alms, and its reckless

valour for the Christian faith. At the time of its suppression it

was calculated to number 15,000 members. Tliree MSS. of its

ancient statutes, written in Old French, are still extant at Dijon,

at Paris, and at Rome. Of these the first was transcribed about

1200, the last two from 1250 to 1300. They have been published

by jd. MaiUard de Chambure (Paris, 1840).

A" scheme for the union of the three great military orders into

one had received the sanction of Gregory X. and Louis IX., of

Nicholas IV. and Boniface VIII. The recovery of the Holy Land
was the dream of the last pope's highest ambition ; and when he

died a prisoner in the hands of Philip IV. of France this king con-

tinued to advocate the plan for his own purposes. His gold or

influence secured the election of Clement V. as pope (5th Juuel305).

According to a slightly later tradition, before consenting to the

new pope's appointment he exacted from him an oath to assist in

carrying out six propositions, one of which ho would not disclose

as yet. This sixth condition, if it ever existed, must have been

the suppression of the Teniplars ; and, whether false or true,

Villani's story emphasizes a popular and almost contempoiary

opinion. It is known that Philip was urging Clement in this

direction before the latter's coronation at Lyons on 14th November
1305, and all through the two succeeding years. Ou 6th June
1306 the pope summoned the grand-master from Cyprus to Fiance.

James de Molai obeyed the call, and, lieaung of the charges against

his order, demanded a prompt investigation. In this demand he
was supported by thi leading Templars of the realm. Clement,

who disbelieved the accusations, fenced with the question. But,

though only a very short time previously Philip had spoken of

his special love for the order, and tliough it had sheltered him
from the fury of the Paris mob in 1306, he was now determined

on its destruction. Its wealth would fill the royal coffers, and the

rnmours of the day afforded a ready engine for its overthrow.

Ikecast- For perhaps half a century there had been strange stories circulat-

Hons. ing as to the secret rites practised by the order at its midnight
meetings. It was said that on his initiation each member had to

disavow his belief in God and Christ, to spit upon the crucifix, to

submit to indecent ceremonies, and to swear never to reveal the

secrets of the society or disobey the mandates of a grand-master,

who claimed full power of absolution. When the mass was celebrated

the consecrating words "Hoc est corpus" were omitted; on Good
Friday the holy cross was trampled under foot ; and the Christian

duty of almsgiving had ceased to be oteerved. Even the vaunted
chastity of the order towards women had, it was said, been turned

into a sanction for more horrible offences. These evil practices

were part of the secret statute law of an order which in its nightly

assemblies worshipped hideous four-footed figures,—a cat or a calf.

In England the very children at their play bade one another beware

of a Templar's kisses. Stranger stories yet were rife in this country

and gravely reported before bishops and priests,—of children slain

by their fathers because they chanced to witness the nightly orgies

of the society ; of one prior's being spirited away at every meeting
of the general chapter ; of the great preceptor's declaring that a

single hair of a Saracen's beard was worth more than the whole
body of a Christian man. In France they were said to roast their

illegitimate children and smear their idols with the burning fat.

Bagppres- For nearly two years Philip waited for Clement to fulfil his

ilbtk of bargain. A certain Templar from the prisons of Toulouse now
oifler in offered to put the king in possession of a secret that would be worth
fttnce. a realm. Acting on the evidence of this informer, Philip issued

orders (14th September 1307) for the arrest of all the Templars in

France on the night of Friday, 13th October. He seems to have
written to the neighbouring princes urging them to act in the same
way. James de Molai was seized with sixty of his brethren in Paris.

On Saturday they were brought before the university of P.aris to

hear the enumeration of their crimes ; and on Sunday the Paris mob
was gathered in the royal gardens, where preachers were inveighing
against the iniquities of the order. The inquisitors began their

work at once ; and inhumau tortures forced the most horrible

avowals from the lips of many. In Paris alone thirty-six Templars
died under torture.' Of 140 Templars examined at Paris between
19th October and 24th November 1307, the experience of some of

whom extended over nearly half a century, there is hardly one who
did not admit the dishonouring of the crucifix at his reception.

A''ery many confessed to other charges, even of the worst description.

Clement V., although he suspended the inquisitors' powers on 27th
October (Loiseleur, 159), before the end of the next month wrote
to Edward II. to arrest all the English Templars, who were accord-

ingly seized on 10th January 1308. About the same time they
were arrested in Sicily (24th January) and in Cyprus (27th May).

As Clement did not move fast enough, Philip went to Poitiers

with 700 armed men, and the pope was at his mercy. It was agreed

that the prisoners, their lands, and their money should be nominally

placed in the hands of Clement's commissioners. The power of

l^MicUelit; ProcisTl 83 ; Griielle, 35,^&fc

the inquisitors was restored (5th July) ; and the property forfeited

was to be devoted to the recovery of the Holy Laud. Clement
now gave orders for fresh diocesan inquiries into the guilt of the
Templars. He had already heard the confessions of seventy-two
at Poitiers (29th June to 1st July). The grand-master and the
three preceptors Mere re-examined at Chinon, and renewed their old
confessions (20th August). Lastly, the bull licgnans in Ccelo sum-
moned a great council at Vienne for 1st October 1310, when the
question of the guilt of the order might be considered. The
diocesan councils were only empowered to inquire into the conduct
of individuals.

Tlie trial began on lltli April 1310. On 23d April Reginald de
Pruino protested against the unfairness of the proceedings. On
Tuesday, 12th May, fifty-four Templars were burnt by order of the
archbishop of Sens, and.a few days later four more. NextJay the
terror spread (19th May). Forty-six Templars withdrew their de-

fence and the commissioners decided (30th May) to adjourn till

November. The second examination lasted from 18th December
1310 to 5th June 1311. Meanwhile (c. April 1311) Clement and
Philip had come to terms. The pope condemned the Templars.
The council of Vienne met in October 1311. A discussion arose

as to whether the Templars should be heard in their own defence.

Clement, it is said, broke up the session to avoid compliance ; and
when seven Templars oH'ered themselves as deputies for the defence
he had them cast into prison. Towards the beginning of March
Philip came to Vienne, and he was seated at the pope's right hand
when that pontiff delivered his sermon against the Templars (3d

April 1312), whose order had just been abolished, not at the general

council, but in private consistory (22d March). On 2d May 1312
he published the bull Ad Providam, transferring the goods of the

society, except for t'ne kingdoms of Castile, Arogon, Portugal, and
Majorca, to tlie Knights of St John. The order was never fomiallj

pronounced guilty of the crimes laid to its charge ; its abolition

was distinctly, in the terms of Clement's bull Consklerantcs Vudum,
" non per modura definitivae sentontiffi, cum eam super hoc secun-

dum inquisitiones et processus super his habitos non possemus
fcrre de jure sed per viam provisionis et ordinationis apostolicffi"

(Cth May 1312).
• The individual members of the order seem to have been left to

the judgment of provincial councils. They were divided into tlu'eo

classes,—(1) those who confessed at once
; (2) those who persisted

in denial of the charges
; (3) those who, having confessed at first,

withdrew their confessions later on the plea that they had been
extracted by torture. The' penalties for the three classes were
respectively (1) penitence, (2) perpetual imprisonment, (3) death by
fire. The cases of the grand-master, the visitor of France, and the
masters of Aquitaine and Normandy were reserved for the pope's

decision. Early in 1314 they were forced to make a public con-

fession in Notre Dame, and had already been condemned to per-

petual imprisonment when the grand-master and the preceptor of

Normandy publicly proclaimed their entire innocence. The king,

without consulting the church, had them burnt "in the little island
"

of the Seine "between the Augustinians and the royal garden."
The opinion that the monstrous charges brought against the Questioi

Templars were false and the confessions were only extracted 'by of their

torture is supported by the general results of the investigation (in guilt oj

almost every country outside France), as we have them collected in Irco-

Raynouard, Labbe, and Du Puy. In Castile, where the king flung tf^cA

them into prison, they were acquitted at the council of Salamanca.
In Aragon, where they held out for a time in their fortresses against

the royal power, the council of Tarragona proclaimed in their favour

(4th November 1312). In Portugal the commissioners reported

that there were no grounds for accusation. At Mainz the council

pronounced the order blameless. At Treves, at Messina, and at

Bologna, in Romagna and in Cyprus, they were either acquitted or

no evidence was forthcoming against them. At the council of

Ravenna the question as to whether torture should be used was
answered in the negative except by two Dominicans ; all the

Templars were absolved,—even tnose vho had confessed through
fear of torture being pronounced innocent (18th June 1310). Six

Templars were examined at Florence, and their evidence is for its

length the most remarkable of all that is still extant. Roughly
speaking, they confess with the most elaborate detail to every
charge, —even the most loathsome ; and the perusal of their

evidence indnces a constant suspicion that their answers were
practically dictated to them in the process of the examination oi

invented by the witnesses themselves.^ In England, where perha; i

torture was not used, out of eighty Templars examined only foui

confessed to the charge of denying Christ, and of these four two
were apostate knights. But some English Templars would only
guarantee the purity of their oivn country. That in England as
elsewhere the charges were held to be not absolutely proved seems
esfident from the form of confe-ssion to be used before absolution,
in which the Templars acknowledge themselves to be defamed ia
the matter of certain articles that they cannot purge themselves.
In England nearly all the worst evidence comes at second or third

- See the evideuce in full ap. Loiselem-, pp. 172-212.
^
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hand or through the depositions of Franciscans and Dominicaus.

yet it can hardly be doubted that the "spuitio super cnicem"

did form a jiart of the initiation ceremony. Even the English

Templars admitted that the -statutes of the order were one and the

Ame all the world over ; and there is no setting aside the consist-

ent eTidence of almost every French Templar as to his guilt in this

matter. Of the other charges the most revolting may have origin-

ated. In the abuse and misinterpretation of a licence primarily

intended for military emergencies. Such at least is the form it

seems to take in the evidence of John Senand (ap. Mich., ii. p. 137).

A debased mind might misinterpret this concession and translate

it into coarser words, till (this part of the initiation ceremony being

probably conducted in private, as, most certainly, was the spitting

on the cross) there might be two formiilaries current in the order,

of which the second was plainly immoral, whereas the first was

perfectly harmless unless coupled with a sous-entendre. So too

^yith regard to the spuilio. One Templar says plainly that he

took it for a joke,

—

pro trufa ; others regarded it as an imitation

of St Peter's denial ; a modem writer has suggested that the custom

was intended as a symbol of absolute obedience (ap. Mich., iL 260).

There is little doubt that most members looked upon the ceremony

with disgust. Some salved their consciences by the excuse, that

they were denying Jesus and not Christ ; another when shown the

crucifix denied his belief in the. painted figure. Nearly all declared

that they had spat near but not upon the cross, and denied Christ
" aon corde sed ore. " Men who could thus play with their own
consciences at their initiation might well, when their lives were in

peril, clothe a falsehood in the garb of truth by denying "spuitio

super crucem " instead of confessing to *' spuitio juxta crucem."

The other charges stand upon a somewhat similar footing. The
power of lay absolution might easily be developed out of the harm-
less words with which the master or preceptor dismissed his chapter.

The cordnlffi which Templars were accused of wearing in honour
of their idol take a very different appearance as the "zones of

chastity" or "belt of Nazareth" worn in accordance with St Ber-

nard's precept. With regard to the charge of idolatry the evidence

is very conflicting. In France and at Florence a large proportion

of the members confessed to indecent kissing {oscula inhonesla) at

their initiation ; but hardly a single English 'Templar admitted the

charge, and one French witness suggested an almost ludicrous ex-

planation of the mmour. Here also a simple ceremony of respect

or humiliation seems to have been expanded into one of shame-
lessness ; but the evidence is too strong to admit of its being ex-

plained away, at least in France.

Not a few witnesses confessed that they had been called upoTi to

declare Christ a false prophet, who suffered for His own sins and not

for the race, and to belitve only in a superior God of the heavens
[Deum cceli superiorem). One Florence witness admits that the

idol was worshipped as God and Saviour. It was this head, ac-

cording to one of the witnesses, that could make the order rich and
cause the earth to bud and the trees to blossom. A Carcassonne

Templar spoke of the idol (Raynouard, 241) as n/riend of Ood, who
converses with God when he wishes. On such evidence M. Loiselour

holds that the Templars were members of a secret religion, which

combined the heretical teachings of the Bogorailians and the Luci-

ferians. The former, " the friends of God," believed in a Supreme
Deity, whose eldest son Satanacl was the creator of our world after

his revolt against his father, and whose younger eon 'Jesus was

made man to counteract the evil deeds of his brother. They did

not venerate the cross, regarding it as the instrument of Christ's

passion. The Luciferians, on the other hand, worshipped the eldest

son, who had power over all the riches of this world. M. Loiseleur-

has shown some remarkable coincidences, verbal and otherwise, be-

tween the creed of these two sects and that of the Templars, who,

according to him, borrowed from the former their belief in the

Supreme Deity and from the latter their devotion to the God of

this earth. It seems, however, doubtful whether he is justified in

combining the several items of such scattered evidence into a com-

plete doctrinal system. His argument might be turned against

himself; for, if these heresies were so widely spread in mediaeval

Europe, are they not for that reason those most likely to be

ascribed to an unpopular order ? _ .

On the whole it may perhaps be admitted that the charges of

" spuitio " and '
' osculatio inhonesta " were current, at least sporadi-

cally, for fifty years before the suppression of the order.' They

may have become more general in the time of Thomas Beraud, the

grand-master (who died 1273), accordingto the evidence of the pre-

ceptor of Aquitaine. On the death of William de Beaujeu (1291)

there were two rivals for the office of grand-master,r-Hugh de

Peraud, the visitor of France, and James de Molai. 'The latter m
1291, at a general chapter, had declared his intention of extirpating

certain practices in the order of which he did not approve ^i; while,

tf we may tnist the French witnesses, the most vigoroiui_ initiator

according to the new method w»s Hugh de Peraud. "This exactly

fits in vrith the account' that tKe errors were introduced after

' See Mich., ii. 6-11. ' Mich., u. 139, 247. ' Mich., u. 132.

Willi) m de Beaujen's death. In other wtirds, it is probable that
the p'Tty of Hugh de Peraud between 1290 and 1307 made a
desper.'te effort to enforce the new ceremonies and the new doc-
trines throughout France and England. The custom of "spuitio;"
at all .events, was very ancient, and Hugh de Peraud devoted his
energies to the propagation of the "osculatio inhonesta." Thi3
would explain the omission of all allusion to the latter ceremony
when the English Templars were absolved ; for they would not
confess to a practice of which they were innocent. This theory
likewise goes a long way towards interpreting both the confession
and the denial of James de Molai and the general acquittal of the
Templars in nearly all the councils outside France. (T. A. A.)
TEMPLE. The temple is an institution common to

religions of natural growth which have reached a certain

stage, and in most languages bears a name expressing that

it is the house or palace erected by men as a habitation

for their god ^ (Greek, rao's ; Hebrew, hekal, " palace," or

beth elohim, "house of God"; Latin, mdes sacrs). In
this connexion the term " house of God " has quite a
different sense from that which we connect with it when
we apply it to'a Christian place of worship. A temple is

not a meeting-place for worshippers; for many ancient

temples were open only to priests, and as a general rule

the altar, which was the true place pf worship, stood not

within the house but before the door. The temple is tha

dwelling-house of the deity to which it is consecrated,

whose presence is marked by a statue or other sacred

symbol; and in it his sacred treasures, the gifts and tribute

of his worshippers, are kept, under the charge of hia

attendants or priests. Again, a temple implies a sanctu-

ary ; but a sanctuary or holy spot does not necessarily

contain a temple. A piece of land may be reserved for

the deity without a dwelling-house being erected to

him upon it, and a sacred tree, stone, Or altar, with

the holy precinct surrounding it, may be. recognised as a

place where the worshipper can meet his god and present

his offerings, although no temple is attached. Indeed the

conception of a holy place, separated from profane uje,

is older than the beginnings of architecture ; and natural

objects of worship, such as trees and stones, which need

no artificial protection or oflEcial keeper, are older than

images enshrined under roofs and protected by. walls and

doors. All antique religion is essentially altar-worship

(see Sacrifice), and for ritual purposes the altar

always continued to be the true centre of the sanctuary.

But the altar is only a modification of the sacred stona

(comp. Priest, vol. xix. p. 726), and it has already

laeen observed that, even in later times, the chief altar, of

a sanctuary stood outside the temple. In the oldest and

most primitive forms of religion the sacred stone is at

once the place where gifts are offered and the material

sign of the presence of the deity ; thtis the temple with

its image belongs to a later development, in which the

significance of the sacred stone is divided between the

altar outside the door and the idol, or its equivalent,

within. Birt in many very ancient sanctuaries the place

of a temple is taten by a natural or artificial grotto {e.g^

the Phoenician Astarte grottoes, the grotto of .Cynthus

in Delos), or else the temple is built »over a subterranean

opening (as at Delphi) ; and, while this may be in part

explained as connected with the cult of telluric deities, or

the worship of the dead, it seems not unreasonable, to

think that in their origin cave temples may date back to

the time when caves were commonly used as human habit-

ations; that the altar in front of the temple ha(J its proto-

type in altars at the mouths of sacred caves, which were

approached with holy fear and not entered by ordinary

worshippers, and that thus some of the main features of

the ancient temple were fixed from the first by the analogy

« Ttmplum properly denotes a spot inangnrated for the observation

of auspices by the augurs. But at Rome mast sedes sacra were auo

temjAa, and so the terms came to be used as synonymous.
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5i more primitiTe sanctuaries. The influence of thf cave

temple seeras at least to be undeniable in that wide'.pread

type of sanctuary in which, besides the court fjr the

worshippers and an outer chamber, there was a dark and
mysterious inner room, an adytum or Holy of Holies.

This type is- found in Egypt (see ABCHrrECTUEE, toI. iL

p. 388 and plate VII.), among the Semites, as in the

temple at Jerusalem and in that of Hierapolis (Be Dea
Syr., § 31), and also among the Greeks and Romans. In
Greece the adytum was not a universal feature, though
large temples usually had an antechamber as well as the

cella or proper chamber of the god. But, where an oracle

was given, or mysteries were celebrated, an adytum was
always found, and one of its names was fteyapov, which
seems to be a transcription of a Semitic word for a cave

(meghara). Certain adyta in Greece were actually sub-

terranean ; and the association of oracles with caves is

well known.
The architectural features and plan of temples in various

parts of the world have been illustrated at length in the

article AKCHirEcmrEB, and need not detain us here, but
some further noticb of the successive temples at Jerusalem

is called for by the unique interest <)f the subject, while

a glance at the topographical problems connected with

this holy site is necessary to supplement the article

'Jerusalem.
1. The Temple of Solomon.—There were temples among

the Hebrews before the time of Solomon, whether private,

'like that of Micah (Judges xvii. 5), or public, like that of

Shiloh, where the ark was housed for a time (see Tabee-
nacle). In this, as in other matters, the Israelites must
have learned from the Canaanites, who had large temples
in the time of the Judges. The " hold " (vault V) of the

temple of El-Berith at Shechem was tte place of refuge

for a thousand men (Judges iy. 46 sq.), and at Gaza there

was a vast temple with a roof supported on two middle
pillars (Judges xvi. 29). Solomon's enterprise was not

therefore absolutely novel, and in point of size his temple
can hardly have surpassed those just mentioned. But his

subjects were much behind the Canaanites and Philistines

in the constructive arts, and as Solomon had to call in the

aid of Tyrian crafts'oien it cannot be questioned that the

design was derived from Tyrian architecture. The general

plan, indeed, of the house or " palace " (hehal) of Jehovah,
with an adytum (debir, E.V. " oracle "), an outer chamber,
and an altar before the door, is, as we have seen, common
to many countries, especially in temples which had an
oracle, as was the case with Solomon's temple, built to

contain the ark. But all the distinctive features are

Phcenician, or at least characteristic of the northern

Semites, of whose art the Phoenicians were then the lead-

ing exponents. For the general arrangements the temple

of Hierapolis (ilabbog), described by Lucian, offers a
complete parallel. Like that of Solomon, it faced the

fast, and had two cellas and a pronaos. The interior was
enriched with gold work. Before the door stood a brazen

^.Itar within a walled court. The walled court is a con-

gtant feature in the Phcenician and Syrian temples, known
to us from their remains or from coins,i and the golden

decorations, the portico, and the brazen altar appear in the

ancient temple of Byblus and in other Phoenician shrines

{C.I.S., Kos. 2, 143). The chief motives in the internal

decoration of Solomon's temple were the palm tree and
the cherub. The former is one of the commonest
Phoenician symbols, and the Phoenician associations of the

latter are clear from Ezek. sxviiL The cherub, in fact, is

only a variety of the sphinx, and the way in which the

palm and winged animal figures were combined in

* See T. L. Donaldson, Architectura Knmismaitca (London, 1859);
Ronen. Mission Ce PMnicie ; Perrot and Chiviie?, fftfc. de I'Art, Tol. iji.

Phoenician decoration is shown in a fragment of alabaster

preserved in the Louvre and here figured (fig. 1) after

Perrot {op. cit, iiL 131). Two cherubs with outstretched

wings stood in the

adytum to form a
baldachin over the

ark. Baldachins

over the image or

symbol of the deity

existed in other

temples of the

northern Semites

(Donaldson, op.cit.,

pp. 73, 76 sq., 99),

and in many Phoe-

nician works of art

{e.g., on the stele of

Byblus) the figure

or symbol of a deity

is overshadowed by_

the winged disk

(an Assyrian sym-
bol of godhead) ar-

ranged as a sort of

canopy (M6nant, Glyptique Oriental, ii. 231, 238).

The adytum of the temple was a cube of 20 cubits each

way ; the outer chamber was of the same breadth, but 40
cubits long and 30 high.^ The portico was of the breadth

of the main building and 10 cubits deep. That the two
chambers were separated by a soKd wall and not by a mere
wooden partition may be taken as certain' if, with Stade,

we understand 1 Kings vi. 31 to say that the doorway of

the adytum was pentagonal, i.e., that instead of a hori-

zontal lintel a rude arch of two blocks was introduced to

distribute the pressure of the superincumbent wall. In

this case it is not likely that the exterior walls of the

adytum were carried up to a height of 30 cubits, so as to

allow of a continuous roof. The reduction of the dimensions

to English feet is approximately determined by the Siloam

inscription, which gives a round number of 1200 cubits

for a measured length of 1760 feet. The Hebrew cubit,

therefore, was the short cubit of antiquity, and for practi-

cal purposes may be taken as equal to the Greek cubit of

18 inches, used by Josephus for the measurements of

Herod's temple. Thus the roof-beams of the temple had
a span of 30 feet, a length sufficient to make it probable

that the wooden pillars spoken of in 1 Kings x. 1 2 (comp.

2 Kings xviii. 16) were employed to support them. The
roof of the temple at Ga7.a rested on pillars, as we have

seen, and wooden pillars seem to have been used within

the temple at Golgus (Cesnola, Cyprus, p. 139), which

was smaller than that of Jerusalem. A peculiar feature

in Solomon's temple was that all its sides except the front

were surrounded by three stories (each 5 cubits high) of

small chambers, 5 cubijts wide on the ground floor, 6 on

the first floor, and 7 on the second, the increasing breadth

being evidently got by reducing the thickness of the walls

by 1 cubit at each floor.' Thus, allowing for the walls,

the external measurements of the house cannot have been

much less than 45 cubits by 90. The aspect of the fagade

can only be conjectxirally determined. Several Phoenician

temples, known from coins, show on their facade a high-

pitched gable (Byblus, Txipolis), and that of Tripolis has

also a flat-roofed wing on each side of the gable and portico,

which would answer to the ends of the side chambers in

* The description of the temple in 1 Kings ia often obscure and the

tert is not iilwayB sound. Cp. Stade's essay in Z. f. ATliche Wiss.,

1883, p. 129 sq.

^ In such amafi chamheis the winding stair (1 Kings vl. 8) can

hardly have been more than a vertical post with footHnlHs nailed to

it {Prof. J. H. Middletonl.
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Fig. 2.

oar temple. But perhaps the closest analogy to the
frontispiece of Solomon's temple is the often-cited one of

the temple at Paphos, of which a

representation from a coin is an-

nexed (ng. 2). Here the portico be-

tween the side wings is flanked by
two slender towers, and in the end
of the have above the door there

are square-topped windows. Solo-

mon's temple had " windows of

beams " (or " with horizontal lin-

cels") ""framed in," which, as Pro-

fessor J. H. Middleton observes, is

naturally explained on the analogy of the windows be-

tween the beams in the wooden gables of Coptic churches.

This is the obvious position of openings for light in

buildings the type of which was derived . from wooden
constructions, and we know that the oldest Phoenician

temples were, at least in great part, of wood (Utica; Pliny,

ff.^., xvi. 79; comp. Jos., C. Ap., i. 17, 18, and Solo-

mon's house of the forest of Lebanon). That Solomon's
temple had towers cannot be proved, for the height of the

porch is not given in Kings, and the 120 eubits of 2 Chron.
iii. 4 is obviously an excessive figure, due to a mistake of

the writer or of a copyist. But the fact that in Ezekiel's

ideal temple the door-posts of the porch are 5 cubits broad
makes the existence of slender turrets like those of Paphos
un each side of the portal probable. Another feature of

Solomon's temple is exactly reproduced at Paphos. On
each side of the door the coin shows a fantastic pillar

itandinf ^-ae. Solomon erected two such pillars of bronze,

18 cubits> nigh (1 Kings vii. 15 sq.), with capitals of "Uly
work," i.e., adorned with lotus flowers, like the Phoenician

capital from Cyprus figured by Perrot {op. cit., p. 116).

Such twin pillars or twin etelas in stone are of constant

occurrence in Phoenician sacred art, and are still familiar

to us as the Pillars of Hercules. In Solomon's temple
both the oracle and the outer ceUa had folding doors. In

the second and third temples the inner door was replaced

by a vail {parohheth), and a vail also hung before the outer

door (Mai. i. 10 ; 1 Mac. i. 22, iv. 51 ; B. J., v. 6, § 4 sq.).

Fae Chronicler (2 Chron. iii. 14) introduces a vail in the

first temple. This feature also seems to be common to

the temple with other Semitic shrines (comp. C.I.S., No.

86, D31D, Assyr. parahku. Syrian praj-ie, "shrines," and
the Kaaba at Mecca).^
The temple had an inner court of its own (1 Kings vi. 36), but

the outer or great court (1 Kings vii. 12) was the court of the palace

03 well as of the sanctuary. Details as to the position of the courts

and buildings must be reserved till we speak of the site, but it

may be noticed that Jer. xxxvi. 10 speaks of the "higher court,"

to which the " new gate " of the temple belonged. This new gate

in the higher court can hardly be different from the " higher gate
"

built by Jotham (2 Kings it. 35), or from the "higher gate" of

Benjamin, which, in Jer. xx. 2, is not the city gate of that name,
but a gate "in" (not "by" as E.V.) "the house of the Lord."

From its name this gate must have been on the north side or at the

Qorth-east angle of the temple area, so that the ground rose to the

north or north-east. The upper court may be merely the upper

part of the great court near" the " higher gate " leading to the

palace (2 Chron. xxiii. 20), or may be the same as the "new court"

of 2 Chron. xx. 6. But one cannot be sure that the Chronicler is

not transferring to Jehoshaphat's time a new court of the second

temple. We know, however, that the kings of Judah made from
time to time considerable changes in and about the temple.

2. The Temple of Zerubbabel.—^-After the captivity an

altar of s'tone took the place of the brazen altar, or rather

perhaps of the altar of Ahaz (2 Kings xvi 10 eq.). The
altar was erected immediately after the return (Ezra iii.

' Cp. also the vail of Assyrian tissue given by Aiitiochus to the

temple at Olympia fPausan., v. 12, § 4), which Oanneau (Quarterly

StaUment, April 1878) boldly identifies with the vail of the temple

that Antiochus Epiphancs cy>rried off from Jema&l'^^ li Mac, 1. 22 ;

Jos., Aft., xii. £, 8 4).

2); but the rebuilding of the temple was long delayed, and
the work was not completed till 520 B.C. (see Haggai).
It was much inferior to the first temple in magnificence,
though not perhaps in size (Haggai ii. 3). The proposed
breadth of 60 cubits and height of 60 cubits spoken of in
Ezra vi. 3 would indeed imply that it was larger than the
first temple, but in view of the testimony of Haggai (loc.

cit.) it seems unlikely that these dimensions were realizsd
by Zerubbabel.

The first temple resembled other temples of antiquity
in being built to contain a visible symbol of the presence
of the deity, namely, the ark, which stood in the inner
chamber. In the second temple the adytum was empty,
but the idea that the Godhead was locally present in it

still found expression in the continuance of the altar service,

in the table of showbread (a sort of continual lectisternium)

that stood in the outer chamber, and above all in the
annual ritual of the day of atonement, when the high
priest entered the Holy of Holies to sprinkle the blood of

the fexpiatory sacrifice on behalf of the people. Kot only
in this point but in all others the ritual of the second
temple was dominated by the idea of priestly mediation,
and the stated sacrifices of the priests on behalf of the
people, which replaced the old stated oblations of the
kings, became the main featiu-e of the altar service. The
first temple was primarily the royal chapel, and the kings
did as they pleased in it ; the second temple was the
sanctuary of the priests, whose chief now became the
temporal as well as the spiritual head of the people. In
the time of Ezekiel not only laymen but uncircumcised
foreigners entered the sanctuary and acted as servants in

the sacred oflSces (Ezeic xliv. 7) ; in the second temule
the laity were anxiously kept at a distance from the holy
things, and even part of the court around the altar was
fenced off by a barrier, which only the priests were allowed
to cross (Joseph., Ant., xiii. 13, § 5). Being no longer

hemmed in by the royal buildings, as the first temple had
been (Ezek, xhii. 8), its precincts could be expanded to

suit the necessities of the enormous host of ministers of

various ranks demanded by the growing complexity of

the ritual, which, in matters of music and the like, was
immensely developed as time went on (comp. Psalms).

Herod's temple, with the dependent buildings, was a little

city enclosed in its own fortifications. But long before

his time the temple was a sort of priestly citadel, the

fortress as well as the sanctuary of the hierocracy ; and
the sacred offerings which flowed to Jerusalem from Jews
in all parts of the world were lavishly expended on enlarg-

ing and strengthening it (Jos.; B.J., v. 5, § 1). The name
of Simon EL (c. 200.B.C.) is associated in Ecclus. I. 1 sj.

with important works of fortification on the circuit of the

temple. Twice ruined in the wars with the Seleucids,

these "bulwarks were twice rebuilt, by Judas and Jonathan

Maccabseus (1 Mac. vi. 7 ; Jos., Ant., xiii. 5, § 11). The
works were further strengthened by Simon (1 Mac. xiii.

52), and at the time of Pompey's siege (63 b.c.) constituted

an almost impregnable fastness, strengthened on its weakest

or northern side by great towers and a deep ditch [Ant., xiv.

4, § 2). Twenty-six years later the temple was again be-

sieged by -Herod, who, attackiig, like Pompey, from the

north, had to force three lines of defence,—the city wall

and the outer and inner temple {Ant., xiv. IQ, § 2).

Of the temple as it was in the Greek or the Hasmonean period

we have two descriptions by Hellenistic Jews, Pseudo - Aristaus

(comp. SEmjAoiNT) and Pseudo-Hecataeus (Jos., C. Ap., L 22). In

such a matter we may suspect even notorious literary forgers of care-

lessness and exaggeration rather than of absolute untruth. Pscudc

Aristffius describes the temple as surrounded by a triple circuit of

walls more than 70 cubits high, and as further protected by the

adjoining Acra, which overlooked the place of sacrifice. Comparing

the account of Herod's siege, we may perhaps take the third circuit

to be the wall of the town, which is represented as lying below tha
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templa on the same hill. The upper city ou the western hill is

Ignored, which seems to. show that the accomit was written before

ffie Hasmonean period (comp. Jerusalem, vol. xiii. p. 641), as has

been'argued on other grounds in Septuaoikt. The Acra, which is

often mentioned in the history of the Maccabee wars, seems to have
been on the same site as the Batis or castle of the Hasmonean
priest-princes, where they put on their priestly robes before doing

sacrifice {Anl., xv. 11, •§ 4). That the Baris was close to the temple

appears both from this circumstance and from the fact that Anti-

conus was charged with setting fire to the porticoes of the temple

Suring the siege by Herod {Ant, xiv. 16, § 2),—an accusation which
would have nad no plausibility unless the destruction of the

portieres had been useful to isolate the castle. Pseudo-HecatEeus

gives the temple precincts a length of 600 feet and a breadth of

100 cubits. The explanation of these numbers will appear in the

sequeL

3. The Temple of Herod.—^In the eighteenth year of his

reign (20-19 B.C.) Herod the Great began to rebuild the

temple and its precincts from the foundation, doubling

the old area {Aiit., xy. 11 ; Bell. Jvd., i. 21). The works

included the reconstruction, on the old site, of the Baris,

•which now received the name of Antonia, and is generally

reckoned by Josephus as forming part of the temple

precincts. Apart from the Antonia,. the temple area formed

a quadrangular plateau supported by retaining walls of

great height and strength^ and surrounded by porticoes.

Three of the porticoes were double walks, 30 cubits broad,

with monolith pillars 25 cubits high, and cedar roofs;

the fourth or southern portico (the Stoa Basilica) had four

rows of Corinthian piUars and three walks, respectively

30, 45, and 30 cubits in breadth. The middle walk was

twice the height of the aisles, and the latter were 50

feet high. As regards the size of this enclosure, we exe

told by Josephus that the Stoa Basilica was a stadium or

600 fept long {Ani., sv. 11, § 5) ; and in Ant, xx. 9, § 7,

the same length n assigned to the eastern colonnade, which

was kaown as Solomon's Porch (comp. John x. 23; Acts iii.

11 and V. 12), because it, and it alone, rested on an ancient

substructure held to be the work of Solomon. The whole

eircoit of the porticoes was therefore 4 stadia,- or with

the Antonia 6 stadia {B.J., v. 5, § 2). The Antonia lay

oa the north side {Ant, xv. 11, § 4) and communicated by

stairs with the north and west porticoes at the north-west

angle of the enclosure. Fergusson. and others suppose that

it touched the temple only at this angle, thence stretching

;iorth and west. But in this case the Antonia, which, as

i?o shall see below, lay just north of Wilson's arch, would

(live been built over the hollow of the Tyropoeon valley, a

i ipposition absurd in itself and inconsistent with B. J., v.

B, § 8, which says that it stood on a cliff. Again, the

tower 70 cubits high that stood at the south-east angle of

the Antonia overlooked the whole tfmple, just as we know
from Pseudo-Aristseus that the old Acra overlooked the

altar. But, if the south-east angle of the Antonia had

been, as Fergusson supposes, at the north-west angle of

the temple porticoes, the view from the tower would have

been intercepted by the lofty porch in front of the Holy

Place. The Antonia, therefore, had its south face along

part of the north face of the temple enclosure, and to gain

a circuit of 6 stadia for temple and Antonia together we
must assign to the latter the length of a stadium from north

to south. This is not too much, for Josephus describes it

as a little town in itself {B. J., v. 5, § 8).

The Antonia, the porticoes, and the space immediately

within them (the outer court, or, as modern writers call it,

the court of the Gentiles) were not holy ground. But in

' This measurement (Ant., xv. 11, g 3) has often been taken to refer

to Salomon's temple. But this view is not demanded by the words of

Josephus, and is inconsistent with the other measurements he gives

end with B. J., v. 5, § 1, which states that the plateau was levelled up
by aolomqa only on the east. This from the lie of the contour lines

maVa'si plateau 600 leet square impossible. The Mishnah makes the

"mountain of the house" a square of 500 cubits, apparently borrowing

Jrom £zekiel.

the middle of the enclosura there was a platform raised

15 cubits above the court of the Gentiles and fenced off

by a barrier, with inscriptions, one of which still exists

{Palestine E. F. Quarterly Statement, 1871, p. 132), forbid-

ding aliens to pass on pain of death. The platform waa
approached by steps on all sides but the west (B.J., v.

1, § 5, and 5, § 2), and was surrounded by a wall, rising 25
cubits above the inner level, and pierced by four gates on
the north side and as many on the south. On the west
there was no gate, but on the east—that is, in front of the

fane—there were two, one within the other,; for the eastern

end of the platform was walled off to form a separate court

for the women, at a somewhat lower level. One of the

northern and one of the southern gates belonged to the

court of.the women, but it was also entered directly from
the east by a very splendid gate of Corinthian brass, much
more costly than the others, tiough they were overlai.1

with silver and gold. An enormous gate, 40 cubits wids

and 50 high (gate Nicanor), connected the women's couit

with the higher part of the platform, or court of the men
of Israel. The beautiful gate of Acts iii. 2 is variously

identified with the first or second of these eastern portals.

The walls of the platform were lined within vrith chambers,

in front of which ran a splendid colonnade ; and the gate-

ways were connected with the colonnade by small lofty

haUs {exedree), which from vsithout had a tower-like aspect.

It is doubtful whether all the gates had exedrs ; but, en

the other hand, there was such a hall .also at the west end

where no gate opened. In the court of the men—i.f., in

the upper and western part of the platform just described

—

stood the fane or temple proper raised twelve steps above

the court. For the ground plan of the Holy Place and

the Holy of Holies the ancient dimensions of Solomon's

temple were preserved, and the external size demanded by

the scale of the surroundings was gained by increasing

their height, placing a lofty second story above them,

making their walls and those of the surrounding chambers

(corresponding to. the chambers in the first temple) enor-

mously thick, and placing at the front or east end a porch

100 -cubits wide and 100 cubits high. The open doorway

of this porch was overlaid with gold, as was also the door

of the fane and the wall round it. To the ornament of

the entrance belonged also a golden vine with clusters of

grapes as big as a man. In front of the fane beneath the

steps was the great altar of stone, 50 (or, according to

the Middoth, 32) cubits square and 15 high; it was as-

cended by a flight of steps from the south. The part of

the court round the fane and the altar was fenced off for

the use of the priests, and other Israelites were admitted

only when the sacrinciai ritual' required the presence of

the sacrifice/.

Besides the descriptions In Josephus, we have for Herod's "mple
a mass of details and measurements in the Mishnic treatise Middoth.

Josephus was himself & priest, while the llishuah in as not written

till a century after the destruction of the temple, though it uses

traditions that go back to Levites who had served in the temple.

The two sources differ in many measurements, and tlie Middoth

appears to be possessed of detailed traditions only for the inner

temple. The state of the evidence is not such as to allow a plan

of the temple to be formed with architectural precision. The above

account rests almost entirely on Josephus, who, apart from certain

exaggerations in detail, gives a satisfactory general account, such as

could be written from memory without notes and drawings.

Herod's gigantic and costly structures were still in

building, forty-six years after their commencement, when

our Lord began His ministry (John n. 20), and the works

were not completed till the procuratorship of Albinus (62-

64 A.D.). In 66 the great revolt against Eome_ broke

out, and in August 70 Jerusalem was taken by Titua and

the temple perished in a great conflagration.^

' On 10 Ab ; but Jewish tradition celebrates 9 Ab as the day of th»

1 destruction of the temple.
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4. Topography.—It is not disputed that the site of the

temple lay within the great Haram platform (see Jeru-

salem), now a Jloslem holy place, and it is generally agreed

also that the south-west corner of that platform is the

Bouth-west corner of Herod's outer plateau, parts of the

southern and western retaining walls being confidently

ascribed by experts to his age. But If Herod's temple

(excluding the Antonia) was only 600 feet square it can

have occupied but a small part of the Haram area, which

measures about 1500 feet from north to south and 922

feet along the south wall. Moreover, the highest paft of

the hill, where the Dome of the Rock now stands, must have

been outside and north of the temple enclosure. But this

affords no good reason to doubt the accuracy of Josephus's

measurements in a matter in which his memory could

hardly fail him, and where his tendency would be rather

to exaggerate than to diminish. There is no evidence

that the eastern wall of the Haram is as old as Herod,

much less as old as Solomon ; for the supposed Fhcenician

letters found on stones belonging to it are not letters at

all, and may be of any date.i Moreover, there are various

evidences of later building about the east wall of the

Haram ; the so-called Golden Gate is certainly a later con-

etruction, and Justinian's church rested on new substruc-

tures to the south and east (Procopius, Be £d., v. 6), which

implies an extension eastward of the old platform. And
this is confirmed by the fact that in the neighbourhood of

the south-east angle the platform does not rest on solid

substructures such as Josephus speaks of, but on the vaults

known as Solomon's stables. Again, though the temple of

Solomon lay above the town, there is no evidence that it

was on the very top of the hill ; on the contrary, buildings

of the dimensions given in 1 Kings might have been placed

on the hill-top without the need for such great substructures

as are spoken of in 1 Kings vii. 10 ; and we have seen in

epeaking of the courts of the first temple that the ground

appears to have risen to the north, the upper court being

on that side. 2

If we accept the measurements of Joseplius wo have to break with

mediaeval tradition, both Moslem and Christian, which associates

the Sakhra or rock under the dome on the top of the hill with the

eacred site of the Jews. So much weight has been laid on this

GircUmstanco by writers of eminence that it is necessary here to go

into some particulars and show that earlier tradition goes quite the

other way. It is a Talmudic legend that in the Holy of Holies

the place of the lost ark was taken by a stone called the " founda-

tion stone." Further this stone ^as identified with Jacob's stone at

Bethel (comp. Rashi on Gen. xxviii. and Breithaupt's notes). Both
Mohammedans and Christians transferred these legends to the

Sakhra, which the former accordingly venerated as "a gate of

heaven " (Ibn 'Abd Eabbih, '7X-d, iii. 369). Mohammedan sources

enable us to trace back this identification to the Moslem Jew Wahb
ibn Monabbih, who enriched Islam with so many Jewish fables and
died a century after Jerusalem was taken by the Arabs (Tabari, i
671 «?. ; Ibn al-Fakih, p. 97 sq.). Eutychius, on the other hand,

who is the first Christian writer to apply the Jewish legend to the

Moslem Sakhra, avers that the tradition was communicated to 'Omar

by the Christian patriarch Sophronius on the taking tif Jerusalem,

and guided the caliph in Jhe choice of a site for his mosque.

Eutychius wrote nearly three hundred years after this event ; and,

though it is known from earlier authorities (Arculphus, Theophanes)

that the first Moslem mosque was built on what was pointed out as

th» site of the temple, it is equally certain, and was known to

E\itJ chins himself, that that mosque lay to the south of the Sakhra

(Eutyohius, iL 289), which was not embraced in the precincts of the

Moslem sanctuary till the reign of 'Abd al-Malik. who built the dome,

as an inscription with the date 691 still testifies (Tbid., p. 365).

This is confirmed by the excellent Arabian historian Ibn Wailih (li.

811). 'Abd al-Malik's motive was political, as both historians

attest ; Mscca being in the hands of a rival, he resolved to set up

• They are represented in the Recovery of Jerusalem (p. 143) and

In the Atlas of plates of Jerusalem published by the Palestine Explora-

lion Fund.
' That the temple was built on the threshing-floor of Oman is

naturally assumed by the Chronicler, who likes to minimize the number

of old Hebrew sanctuaries ; but the old history knows nothing of a con-

aecration of the site before the ark was placed therj.

another place ofpilgrimage to supplant the Kaaba, and recommended
it to the faithful as the point from which the Prophet made hia

miraculous ascent from Jerusalem to heaven (Ibn Wadih, ut supra).

There is nothing of the Jewish legend here ; that, as we have seen^

was supplied by Wahb in the next generation, and on his founda-
tion there grew up a mass of other fables for which it is enough to
refer to Ibn al-Fakih, p. 93 sq. From all this it may be taken as

certain that at the time of 'Omar it was towards the south-west

angle of the Haramj on the site of the original mosque, that tradi-

tion supposed the temple to have stood ; indeed Eutychius is guilty

of self-contradiction when he firet says that Sophronius indicated

the Sakhra to 'Omar as the site on which to build hia mosque, and
then adds that it was not part of the Moslem sanctuary till a.

generation later. Finally, the extension of the Haram to the north
so as to bring the Dome of the Rock 'nto the centre of the sacred

area was the work of 'Abd al-Malik's son Walid (Eutychius, ii. 373)-

Thus far we have met with nothing but confirmation

of Josephus's measurements and the site they imply; but
there are other topographical indications which supply

confirmation more decisive. And first let us compare
what is related of the outer gates of Herod's temple witli

existing remains. On the north was the gate Tadi of tha

Jlishnah, which Josephus mentions only incidentally. This,

like the gate Shushan on the east, which ho does not

mention at all, must have been of minor importance ; tha

chief accesses were necessarily from the lower city to the

south and the upper city to the west beyond the Tyropoeoa

valley. The south wall, says Josephus, had gates in the

middle {Ant., xv. 11, 5). The Mishnah names them the

two gates of Huldah, which may mean " tunnel (weasel-

hole) gates." There is a double gate in the substructure

of the south wall, 350 feet from the south-west angle, and

from it a double tunnel leads up to the platform. This

double gate exactly fits Josephus's description. There ia

also a triple gate, 600 feet from the £outh-west angle,

which those who suppose the wall to have been more than

600 feet long regard as the second Huldah gate. But

this view does not give us two gates in the middle of the

wall, especially as the old wall cannot have enclosed

Solomon's stables. In the west side the Mishnah places

one gate (Kiponus), whUe Josephus recognizes four. But

these accounts are at once reconciled if we accept Josephus's

measurements. For of his four gates the most southerly

is necessarily the one which opened on a flight of steps

descending and then reascending across the Tyropoeon to

the tipper city opposite. Now at the south-west corner

of the platform there are still remains of a great arch

(Robinson's arch), which must have belonged to a bridge

connecting the upper city with the south portico of the

temple. Thus one of the four gates is fixed. The second

gate led to Herod's palace (at the extreme north of the

upper city) by means of an embankment crossing the-

Tyropoeon {Ant., xv. 11, § 5). Comparing £. J., ii. 16, § 3,

vi. 6, § 2, and v. 4, § 2, we see that the embankment also

carried the city wall (the so-caUed first wall). Of 'this

approach there are remains at Wilson's arch, 600 feet

north of Robinson's arch 3; thus, if Josephus's measure-

ments are correct, the two western accesses were at the

extreme ends of the western portico. Josephus's other

two gates led to the suburbs outside the first wall, and

therefore lay north of "Wilson's arch, and were not gates

of the temple enclosure proper but of the Antonia, which

Josephus habitually reckons as part of the outer temple.*

Of them the Mishnah would naturally take no account,

and as naturally it would neglect the gate that led to th»

palace as being not a public entrance. But further,

' The adjoining remains of ancient buildings unquestionably mark

the site of the council hall where the Sanhedrim met, and which wa»

close to the first waU and the temple but outside the latter (£. J..

T. 4, § 2 ; vL 6, § 3). . ^v v
* One of the suburban gates may be Warren a gate, m the ant>-

stinctures of the Antonia wall, about 170 feet north of Wilson's arch.

The other is Bometimee identified i*ith Barclay's gate betwean Wi]£on >

Btt this would not lead into the ^T^^^
xxm. — 22

arch and Robinson's arch.
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according to Josephus's account of the -whole circumference
of the temple with Antonia, the latter extended a stadium
north of the north-west angle of the temple portico, i.e.,

600 feet north of Wilson's arch ; and, if we measure off

this distance on a plan of the rock contours and then draw
a line at right angles to represent the north face of the

Antonia, wa find that this line runs across the narrowest

part of the saddle from which the temple bill is assailable.

The breadth of the Antonia from east to west cannot have
been more than about 300 feet if, as is to be presumed,
the gate Tadi was opposite the twin gates of Huldah ; but
with this breadth it would entirely cover the dangerous
saddle.

Every attempt to reconstruct the area and situation of

the temple as it was before Herod must be more or less

conjectural, and an analysis of the possibilities would take

up so much space that it seems better simply to offer a
plan which appears to satisfy the main conditions of the

problem.

A. Temple. B, B, B. Inner court. C, C, C. Great court. D, E. Porches
of' the king's house. F. Palace of Solomon. G. Great tower of prison
court. H. House of the forest of Lebanon. J. Water gate. K.
North court. L, L, L. New space taken in lij- Herod. MNPQ.
Herod's enclosure. NP. Solomon's portico. PQ. Stoa Basilica or

royal portico. P. Triple gate. Q. Robinson's arch. R. Double
gate (Huldah gates). M. Wilson's arch.

According to this plan the area of the temple enclosure
was doubled by Herod, his additions being in the parts
where the work of levelling up was heaviest, and where
neither the convenience of worshippers nor reasons of

defence called on earlier builders to extend the plateau.

It is certain that the substructures of the south-west angle,

raised to a dizzy height above the TjTopoeon, are Herod's
{Ant., XV. 11, § 5), and Josephus also speaks of an extension
to the north (B.J., v. 5, § 1). But, on the other hand, the
Baris already adjoined the temple, a condition which is

satisfied by giving the older north court K (correspond-

ing to the new court of Chronicles, and perhaps also to the
upper court of the 6r3t temple) a length from east to west
of 300 feet and a breadth from north to south of 150.

The old east face of the plateau is, as Josephus sa)rs, 600
feet long, but this length was gained after the time of

Nehemiah by taking m the site of the armoury or house '

of the forest of Lebanon (H) and the street in front of the

water gate (J). For the proof tbat the water gate stood

at a re-entrant angle between the retaining walls of the

armoury and the palace and faced east as shown in the

plan reference must be made to an article in the Journal

of Philology (vol. xvi.). The rocky boss between these

two walls was in Nehemiah's time surrounded by an out-

work, which to the north joined the wall of Ophel,—that

is, of the swelling mass of hill which lies out to the north-

east cf the palace. From the lower city (south of the

Haram area) a stair near the wall led up to the plateau H
(Neh. iii. 19; xii. 37). The armoury was 150 feet long

and 75 broad ; the plan allows the same dimensions for

the open space within the water gate. The great court

C, C, C is arranged in accordance with 1 Kings vii. 12, in

such a way that it is at once the court of the palace and

that of the temple, enclosing the inner court B. The
dimensions of the inner court are not given in 1 Kings, but

as the temple was tmce the size of the tabernacle the court

was probably also double the court of the tabernacle. This

gives a length of 300 feet and a breadth of 150, as in the

plan. The part of the court in front of the temple is 1 50

feet square, which agrees with the dimensions given in

Ezek. xl. 23, 27. The great court is a square of 300 feet.

This gives room on the east face for two porches D and E
leading to the palace and each 75 feet long. Both porches

are described in 1 Kings vii. 6, 8, and the dimensions of

one are given. It is also expressly stated that the porch

was before (i.e., on the east side of) the pUlars that deco-

rated its front, and that it led into the inner court of the

palace, so that the arrangement in the plan is fully justified.

In the time of Jeremiah (xxxviii. 14) there were three

entries from the palace to the temple ; the third was prob-

ably into the north cpurt, the palace having been extended

northwards. It is evident that before the time of Herod
the palace had disappeared. It was on a lower level than
the temple, and when it was cleared away the great sub-

structures on the line PE stood out as the boundary of

Solomon's building. North of E the substructures were

less considerable, the rock at the north.end of this porch

being but 20 feet under the present level of the plateau.

In Herod's time, as can be seen at Robinson's arch, the

level of the plateau was the same as at present (2420 feet),

but in older times there was a fall between the upper and
lower court, and K was probably 10 feet above C, C, C.
In that case D was on the natural level of the ground,
while (unless the great court was on .two levels) E stood
on a retaining wall 10 feet high at the north end of the

porch and nearly twice as lofty at the south end. The
plan shows the temple thrown out on very lofty substruc-

tures, so as to be practically inaccessible on all sides and
overhang the Tyropoeon in the most striking way.* The
whole group of buildings formed a complete defence to the
city of David on its northern or vidnerabie side. It will

be observed that in Herod's temple the Huldah gates at

R led directly to the altar, the position of which seems
never to have been changed, and also that the plan explains
the statement of Hecatausthat the temple was 150 feet

broad. His length of 500 feet from east to west is 50 feet

too much unless he includes some remains of the old paJace.

The Baris is shown as standing on the south-west comer
of the existing platform of the Dome of the Rock.
A word may be said in conclusion on the ancient line of

wall to the west of the temple, which, as has been showa
from Neh. iii. in the article Jeeusajlem, ran along the
eastern side of the Tyropceon. A bridge connected the
temple with the upper city in the time of the later Haa-
moneans

, and, as the palace (on the site of Herod's palace)

' It ought, however, to be observed that the contour lines in an^
near B, B, B are aimoat purely conjecturaL
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and the Baris were the points which it waa most important

to connect, it no doubt corresponded to the northern bridge

already spoken of, at Wilson's arch M. But at that date

it must have led, not directly to the temple, but to a lower

point on the slope south of the Baris. In Nehemiah's time

there was no bridge, but the gate of Ephraim probably

corresponded to the east end of the bridge near the south-

west angle of the Baris. In that case the wall, as is natural,

ran close under the western substructures of tha temple

and probably served as a buttress to them ia the part of

its course south of the gate of Ephraim, which in Neh.

xii. 38 is called "the broad wall." The throne of the

Persian governor, beside the gate of Ephraim (see Jerusa-
lem, vol. xiii. p. 640), stood so close to the Baris that we
may conclude that there was already a castle on its site,

held for the great king. The position assigned to the

gate of Ephraim, which, according to 2 Kings xiv. 13, was
600 feet from the corner gate, where the north wall of the

city joined the west wall, suits the fact that a line drawn
east and west 600 feet north of Wilson's arch coincides

with the line of scarped rock marked on the plan. Here,

therefore, the old north wall ran, with the great fosse

filled up by Pompey. This wall figures also in Herod's

siege, but seems to have been destroyed by him.
Literature.—The literatiu'e of the subject is immense. The re-

sults of modem surveys and diggings are given in the Palestine
Exploration Fund volume on Jerusalem (London, 1834) and in the
accompanying Atlas. Of other books it may sufEce to name De
Vogue, Le Temple de Jirusalem (fol., Paris, 1864); Fergusson,
Topography of Jerusalem (8vo, London, 1847); Id., The TempUs
of the Jews {4to, London, 1878) ; Thrupp, Antient Jerusalem (8to,

Cambridge, 1855) ; Lewin, The Siege of Jerusalem by Titus {8vo,

London, 1863); and Perrot and Chipiez, Bistoire de I'Art (Palis,

1887). (W. R. S.)

TEMPLE, Sir William (1628-1699), English states-

man, diplomatist, and author, was born in London in

1628. He came of an old English family, but of the

younger branch of it, which had for some time been settled

in Ireland. He was the eldest son of Sir John Temple,

master of the rolls in that country. His mother was Mary
Hammond, sister of a well-known Tory divine. Temple
received a liberal education, calculated to produce that

moderation of judgment for which he was afterwards re-

markable. He was first a pupil of his uncle Dr Hammond,
after which he went to the grammar-school at Bishop Stort-

ford, and then to the Puritan college of Emmanuel at

Cambridge, where he came under the influence of Cud-
worth. At the commencement of the civil troubles his

father embraced the popular cause and was deprived of

his office. Coming to England, he sat in the Long Parlia-

ment as member for Chichester, and was one of the recal-

citrant members turned out by Colonel Pride. Before

this event happened his son had left Cambridge, without

taking a degree, and in 1647 started to travel abroad. In

the Isle of Wight, while on his way to France, he fell in

with Dorothy Osborne, and won her affections. Her
father. Sir Peter Osborne, was governor of Guernsey and
a Royalist. Her family were naturally opposed to the

match, and threw difficulties in the way, which hindered

its consummation for seven years. During this period

Temple travelled in France, Spain, Holknd, and other

countries, gaining knowledge of the world and keeping

up a constant correspondence with his betrothed. At
length, apparently ia 1654, the difficulties were surmounted

and the njarriage took place. In 1655 Temple and his

wife went to Ireland. The next five years were spent in

the house of Sir John Temple, who had made his peace

with Cromwell, and had resumed his official position. His

son took no part in politics, but hved thelife of a student

and a country gentleman.

The accession of Charles IT. rescued Temple, like many
others, from obscurity. In 16C0 he sat m the conventiou

parliament at Dublin as member for Carlow, and he repre-
sented the same county along with his father in thd
regular parliament that followed. After a short visit to
England in 1661, as commissioner from the Irish parlia'

ment, he finally removed thither in 1663. There he
attached himself to Arlington, secretary of state, and twd
years later received his first employment abroad. It was
in March 1665 that the disastrous war with the United
Netherlands began. Charles 11. was anxious to obtain
allies, especially as Louis XIV. was taking up a hostile

attitude. At this juncture the bishop of MUnster sent
an envoy to England, offering to attack the Dutch if the
English Government would supply the means. Temple
was sent over to negotiate a treaty, and in this business
gave evidence not only of the diplomatic skill but of the
peculiar candour and frankness for which he was after-

wards so distinguished. He was successful in making the
treaty, but it was rendered ineffectual by the declaration
of war by France, the threats of Louis, and the double-
dealing of the prelate, who, after receiving a great part of

the subsidy, made a separate peace with the Netherlands.
As a reward for his services Temple was created a baronet,

and in October 1665 became the English representative

at the viceregal court at Brussels. While the war con-

tinued, Temple's duties consisted chiefly in cultivating

good relations witTi Spain, which was a neutral in the
quarrel between England and the Dutch, but was threat-

ened by the claims of Louis XIV. on the Spanish Nether-
lands. Louis's designs became apparent in the opring of

1667, when he marched an army into Flanders. This
event was one of those which led to the peace of Breda,

and to the subsequent negotiations, which are Temple's

chief title to fame. The French conquests were made at

the expense of Spain, but were almost equally dangerous to

the United Netherlands, whose independence would have
been forfeited had Louis succeeded in annexing Flanders.

While the French were taking town after town. Temple
made a journey into Holland and visited De Witt. The
friendship established and the community of views dis-

covered during this interview facilitated the subsequent

negotiations. Temple had for some time pressed on his

Government the necessity of stopping the French advance,

and had pointed out the way to do so, but it was not till

December 1667 that he received instructions to act as

he had suggested. He at once set out for The Hague,
and in January 1668 a treaty was made between England
and the United Netherlands, which, being joined shortly

afterwards by Sweden, became known as the Triple Alli-

ance. It was a defensive treaty, made against the en-

croachments of France. Whether we regard the skill and
celerity with which the negotiations were conducted or

the results of the treaty, the transaction . reflects great

credit on Temple. The French king was checked in mid-

career, and, without a blow being struck, was obliged to

siu-render almost all his conquests. Pepys records public

opinion on the treaty by saying that it was "the only

good public thing that hath been done since the kin^

came into England."

Unfortunately the policy thus indicated was but short-

lived. In taking up a hostile attitude towards France

Charles's object had apparently been only to raise his price.

Louis took the hint, increased his offers, and two years

later the secret treaty of Dover reversed the policy of the

Triple Alliance. Meanwhile Temple had developed the

good understanding with the Dutch by contracting a com-

mercial treaty with them (February 1668V and had acted

as Enghsh plenipotentiary at Aix la-Chapelle, where peace,

between France and Spain was made in May 1 668. Shortly

afterwards he was appointed ambassador at The Hague.

Hero be lived for two years on Rood terms both with De
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Witt and with the younf^ prince of Orange, afterwards

William III. The treaty of Dover led to Temple's recall

;

but the plot was not yet ripe, and Temple nominally held

his post for another year. He perceived, however, that

his day was over and retired to hii house at Sheen. In

June 1671 he received his formal dismissal. The war with

the Netherlands broke out next year, and was almost as

discreditable to England as that of 1665. Want of success

and the growing strength of the opposition in parliament

forced Charles to make peace, and Temple was brought

out of his retirement to carry through the change of front.

After a negotiation of three days, carried on through the

medium of the Spanic^h ambassador, the treaty of West-

minster was made (February 1674). As a recognition of

his services Temple was now offered the embassy to Spain.

This he declined, as well as the offer of a far more import-

ant post, that of secretary of state, but accepted instead

a renewal of his embassy to The Hague, whither he went
in July 1674. In the JIarch following he was nominated
ambassador to the congress at Nimeguen ; but, owing to

the tortuousness of Charles's dealings, it was not till July

1676 that he entered that town. The negotiations dragged

on for two yea.'s longer, for Charles was still receiving

money from France, and English mediation was no more
than a ruse. In the summer of 1677 Temple was sum-
moned to England and received a second offer of the

secretaryship of state, which he again declined. In the

autumn of the same year he had the satisfaction of re-

moving the last difficulties which hindered the marriage
of William and Mary, an event which seemed to complete
the work of 16G8 and 1674. Louis still remaining obsti-

nate in his demands, Temple was commissioned in July
1678 to make an alliance with the states, with the object

of compelling France to come to terms. This treaty was
instrumental in bringing about the general pacification

which was concluded in January 1679.

This was Temple's last appearance in the field of

diplomacy ; but his public life was not yet ovet. A third

offer of the secretaryship was made to him ; but, unwilling

as ever to mix himself up with faction and intrigue, he
again declined. He did not, however, withdraw from
politics ; on the contrary, he was for a short time more
prominent than ever. The state was passing through a

grave crisis. Political passion was embittered by religious

fanaticism. Parliament was agitated by the popish plot,

and was pressing on the Exclusion Bill. The root of all

the mischief lay in the irresponsibility of the cabinet to

parliament and its complete subservience to the crown.

To remedy this, Temple brought forward his plan for a

reform of the privy council. This body was to consist of

thirty members, half of whom were to be the chief officers

of the crown,' the other half being persons of importance,

lords and commoners, chosen without reference to party.

Special care was taken to select men of wealth, which

Temple considered as the chief source of political influence.

By the advice of this council the king promised to act.

The parliament, it was supposed, would trust such a body,

and would cease to dictate to the crown. The scheme was
accepted by the king, but was a failure from the outset.

Intended to combine the advantages of a parliament and
a council, it created a board which was neither the one

nor the other. The conduct of affairs fell at once into

the hands of a junta of four, of whom Temple was at first

one, and the king violated his promise by dissolving parlia-

ment without asking the advice of the council. Temple
retired in disgust to his villa at Sheen, and appeared only

occasionally at the council, where he soon ceased to exer-

cise any influence. In 1680 he was nominated ambassador

\o Spain, but stayed in England in order to take his seat I

in parliament as member for the university of C?.mbridff». .

He took no part in the debates on the great question of

the day, and acting on the king's advice declined to sit in

the parliament of 1681. Early in that year his name was
struck off the list of the council, and henceforward he dis-

appeared from public life. He continued to live at Sheen
till 1686,when he handed over his e.state there to his son, the

only survivor of seven children, and retired to Moor Park
in Surrey. 'NMaen William IJI. came to the throne Temple
was pressed to take office, but refused. His son became
secretary at war, but committed suicide immediately after-

wards. Sir William, though occasionally consulted by the

king, took no further part in public aftairs, but occupied

himself in literature, gardening, and other pursuits. It

should not be omitted that Swift lived with him as secre-

tary during the last ten years (with one short interval) of

his life. Temple died at Moor Park On 27th January 1699.
Temple's literary works are mostly political, and are of consider-

able importance. Among them may be mentioned An Essay on
tlie Frcsenl State a7ui Seltlemenl of Ireland (1668) ; The Empire,
Sweden, kc, a survey of the diflferent Governments of Europe and
their relations to England (1671) ;- Observations upon the United

Provinces (1672) ; Essay iqwn the Original and Nature of Govern-

ment (1672); Essay upon tltc Advancement of Trade in Ireland

(1673). Some of these were published in the first part of his Miscel-

lanea (1679). In the same year apparently his Poems were privately

printed. In 1683 he began to write his Memoirs. The first part,

extending from 1665 to 1671, he destroyed unpublished ; the

second, from 1672 to 1679, was published without his authority in

1691; the third, from 1679 to 1681, was published by Swift in

1709. In 1692 he published the second part of his Miscellanea,

containing among other subjects the essay Upon the Ancient and
Modern Learning, which is remarkable only as having given rise to

the famous controversy on the "Letters of Phalaris." His Intro-

duction to the History of England, a short sketch of English history

to 1087, was published in 1695. Several collections of his letters

were published by Swift and others after his death.

His fame rests, however, far more on his diplomatic triumphs
thau on his literary work. His connexion with domestic affairs

was slight and unsuccessful. He was debarred both by his virtues

and his defects,—by his impartiality, his honesty, and his want of

ambition,—from taking an active part in the disgraceful politics of

his time. But in the foreign relations of his country he was
intimately concerned for a period of fourteen years, and in all that

is praiseworthy in them he had a principal hand. He cannot
be called great, but he will be remembered as one of the ablest

negotiators that England has produced, and as a public servant

who, in an unprincipled age and in circumstances peculiarly open
to corruption, preserved a blameless record.

Fee Life avd Works of Sir William Temple, 2 vols. fol.,'1720; 2d ed., with Lifa

by Lady Giffard, 1731 ; a more complete edition, including the Letters, was
published in 4 vols. 8vo, 1814 : Burnet, History of his own Time ; Courtenay,
Memoirs of the Life, &c., of Sir WUHam Temple, 2 vols., lS3i3 ; Macaulay, Essay
on, Sir William Temple. (G. W. P.)

TEXANT. See Landlord and Tenant.
TENASSERIM, a division of the province of British

Burmah, lying between 9° 30' and 19° 30' N. lat. and
95° 50' and 99° 30' E. long. It has an area of 46,730
square miles and comprises the seven districts of Moulmeiu
town, Amherst, Tavoy, Mergui, Shwagyin, Toungoo, and
Salwin, which formed the tract south of Pegu conquered
from Burmah in 1826, and were for many years generally

known as the Teuasserim provinces. The southern ex-

tremity of the division approaches the insular region of

Malaysia, and it is fringed along its entire western coast

by a number of islands, forming in the north the Moscos
and in the south the Mergui Archipelago, The eastern

frontier is formed by a mountain range 5000 feet high,

which acts as a water-parting between the Tenasserim and
the Siamese river systems.
The population of the division in 1881 was 825,741 (437,900

males and 387,841 females). By religion Hindus numbered 23,145,
Mohammedans 24,786, Christiana 28,315, Buddhists 698,304, and
Nat worshippers 51,160. The cultived area in 1885-86 was returned

at 729,251 acres. The gross revenue in the same year was £184,362,
of which the land-tax j-ielded £107,631.

TENBY, a municipal and parliamentary borough ana
watering-place of Pembrokeshire, South Wales, is finely

situated on a long and narrow promontory of limestone
rock, wiishcil on three sides bv the sea, nn the west side of
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Carmarthen Bay, and on a branch of the South "ales
pailway, 10 miles east of Pembroke and 274 west of

London (by rail). Its chief attractions as a watering-place

are its picturesque appearance, its antiquarian remains, its

equable and salubrious climate, and its wide stretch of firm

sands. • There are considerable remains of the old fortifica-

tions of the town, dating originally from the Norman Con-
quest, and repaired by Elizabeth, whose initials with the

date 1588 are insdribed on a stone near the fine south-west
gate, which with the south-west and north-west walls is in

very good preservation. The remains pf the castle on a
lofty Tock at the extremity of the promontpry include the
keep, a circular bastion overhanging the cliffs, and portions

of the outer wall. Within the grounds, which are laid out
in walks, there is a local museum ; and on the summit of

the hill is the Welsh memorial to the Prince Consort, a
statue of Sicilian marble (1865). Opposite the castle,

about 100 yards distant and accessible on foot at low
water, is St Catherine's Island, on which is a strong fort

begun in 1868, forming one of the land defences of Pem-
broke dockyard. The parish church of St Mary is a large

and beautiful building, showing every variety of style from
the Norman of the 12th to the Tudor of the late 16th
century ; it has a massive tower with a spirejrising to a
height of 152 feet. In the north aisle are some mediieval
altar tombs and in the south aisle one of the early Tudor
period. The fisheries of Tenby, for which the place was
noted at a very early period, are still of importance. The
trade of the port is inconsiderable. Steamers, however,
ply to Bristol, Cardiff, Ilfracombe, and Weston-super-
Mare. In the neighbourhood there are extensive limestone
quarries.- The population of the municipal and parlia-

mentary borough (area 640 acres) in 1871 was 3810, and
in 1S81 it was 4750. In summer it is augmented by
more than a half.

Tenby has the same derivatioi) as Denbigh in North Wales.
Anciently it was called Dynbych-y-Pyscod, the " precipice of fishes."
The importance of the town dates from the settlement of the
Flemings in the reign of Henry I. In 1150 Cadell, eldest son of
Rhys ab Gryffith, was slain by the people of Tenby, in revenge for
which the castle was taken and the town devastated by his two
brothers Meredith and Rhys. During the Wars of the Roses the
fortifications were restored and strengthened by Jaspar, earl of
Pembroke. They were again greatly strengthened by Elizabeth in

apprehension of the landing of the Spaniards. At the beginning
of the Civil War the town and castle were garrisoned for the king,
but in 1644 it surrendered to the Parliamentarians after a siege of
three days. Its privileges were extended by Humphrey, duke of
Gloucester, who made tUe maypr an independent justice, and by
Henry IV., Henry VI., Elizabeth, and Charles I. It is now
governed by the Municipal Act, and the corporation are the sani-
tary authority. Since the 27th of Henry VIII. it- has formed
part of the Pembroke district of boroughs for parliamentary repre-
•entation.

TENCH, the Tinea tinea of naturalists, is one of the
commonest and most widely spread freshwater fishes of

Europe. It is generally distributed in all suitable local-

ities throughout England, but is limited to a few lakes

and ponds in the south of Scotland and in Ireland. As the

tench is of comparatively uncommon occurrence in unen-
closed waters, its place among the indigenous fishes of

Great Britain has been denied, and it has been supposed
to have been introduced from the Continent. In central

Europe, however, where it is undoubtedly indigenous, it

thrives best in enclosed, preserved waters, with a clayey
or muddy bottom and with an abundant vegetation ; it

avoids clear waters with stony ground, and is altogether

absent from rapid streams. The tench belongs to the
family of carps (Cyprinidse), and is distinguished from the
other members of that family by its very small scales,

which are deeply embedded in a thick skin, whose surface
is as slippery as that of an eel. AH the fins have a rounded
©otline

; the short dorsal fin is without a spine, but the

males possess a very thick and flattened outer ray in tne
ventral fins. The mouth is rather narroiv and provided
at each corner with a very small barbel. Tench if kept
in suitable waters are extremely prolific, and as they
grow within a few years to a weight of 3 or 4 lb, and are
then fit for the table, they may be profitably introduced

Tench [Tinea tinea).

into ponds which are already stocked with other fishes,

such as carp and pike. They live on' small animals or soft
vegetable substances, which they root up from the ground.
The albino variety especially, which is known as the "golden
tench," can be recommended for ornamental waters, as its

bright orange colours render it visible for some distance
below the surface of the water. This variety, which seems
to have been originaUy bred in Silesia, is not less well-
flavoured than the normally coloured tench, and grows to

the same size, viz., to 6 and even 8 &.
TENDER. See Payment.
TENERIFFE. See Canary Islands, vol. iv. p 798
TENIERS, David (1€10-1690), the younger, a Flemish

painter, almost ranking in celebrity with Rubens and
Van Dyck, was born in Antwerp on 15th December 1610.
His father, David Teniers the elder (1582-1649), whose
style he followed with a vastly superior power of concep-
tion, had been a pupil of Elsheimer in Rome and of Rubens
in Antwerp. Besides these influences, we can also dis-

tinctly trace that of Adrian Brouwer at the outlet of his
career. Although the young painter's general system often
reminds us of Rubens, several of his works also betray a
vivid recollection of Brouwer in type as well as general
arrangement. There is no evidence, however, that either

Rubens or Brouwer interfered in any way with Teniers's

education, and Smith may be correct in supposing that

the admiration which Brouwer's pictures at one time ex-

cited alone tempted the younger artist to imitate them.
The only trace of personal relations having existed between
Teniers and Rubens is the fact that the ward of the latter,

Anne Breughel, the daughter of John (Velvet) Breughel,
married Teniers in 1637. Admitted as a "master" in the

guild of St Luke in 1632, Teniers had even before this

made the, public acquainted with his works. The Berlin

museum possesses a group of ladies and gentlemen dated
1630. No special signature positively distinguishes these

first productions from those of his father, and we do not
think it correct to admit with some writers that he first

painted religious subjects. Dr Bode, in a most remarkable
study of Brouwer and his works, expresses the opinion that

Teniers's earliest pictures are those found under the signa-

ture "Tenier" (with the omission of the final s). Tenier

is in reality a Flemish version of a thoroughly Walloon
name, "Taisnier," which the painter's grandfather, a mercer,

brought with him when he came from Ath in 1558, and
Bode's supposition is greatly strengthened by the circum-

stance that not only David the elder but his brother

Abraham and his four sons were all inscribed as "Tenier"
in the ledgers of the Antwerp guild of St Luke. Some
really first-rate works—the Prodigal Son and a group of

Topers in the Munich gallery, as well as a party of gentle-

men and ladies at dinner, termed the Fire SenMlL. in th*
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Brussels museum—with the above signature are remark-

ible instances of the perfection attained by the artist when
he may be supposed to have been scarcely twenty. His

touch is of the rarest delicacy, his colour at once gay and
harmonious. Both Waagen and Smith express the opinion

that the works painted from 1645 to 1650 speak most
lighly of the master's abilities. We may venture to add
.hat a considerable number of earlier productions would
have been sufficient to immortalize his name. He was
Uttle over thirty when the Antwerp guild of St George
enabled him to paint the marvelloiis pifcturo which ulti-

mately found its way to the Hermitage Gallery in St Peters-

burg,—the Jubilee Meeting of the Civic Guards, in honour
of their old commander, Godfrey Sneydors. Correct to the

minutest detail, yet striking in effect, the scene, under the

rays of a glorious sunshine, displays an astonishing amount
of acquired knowledge and natural good taste. This paint-

ing, one of forty among many of , the master's earlier and
later productions, i leads us to mention another vork of the

same year (1643), now in the National Gallery, London
(No. 952), an equally beautiful repetition of which, dated

1646, belongs to the duke of Bedford. A hundred and fifty

figures are resting after a pilgrimage to some holy shrine or

some miraculous well. The hungry travellers are waiting

for the meal which is being prepared for them in several

huge caldrons. Truth in physiognomy, distribution of

groups, the beautifiil effect of light and shade, command
our warmest admiration. A work like this, says Waagen,
stamps its author as the greatest among painters of his

class. That, however, a subject of the kind should have
boon accepted as a " feast " (see the National Gallery

Catalogue) may tend to prove how little, from the first,

Teniers thought of dramatizing. Frankness in expression

and freedom in attitude certainly guided his preference

m the choice of a model, and we may even suppose him to

have occasionally exaggerated both. He seems anxious to

have it knovin that, far from indulging in the coarse

amusements of the boors he is fond of painting, he himself

lives in good style, looks like a gentleman, and behaves as

such. He never seems tired of showing the turrets of his

chateau of Perck, and in the midst of rustic merry-makings

we often sea his family and himself received cap in hand by
the joyous peasants. We may also observe that he has a

certain number of favourite models, the constant recur-

rence of which is a special feature of his works. We even

meet them in a series of life-size portrait-like figures in the

Doria Pamphili Gallery in Rome,* as well as in a picture

belonging to Mr H. R. Hughes, and the man here repre-

Bented as a fishmonger is unmistakably the painter's

brother, Abraham Teniers, judging from the portrait

Edelinck has left us of this artist.

Teniers was chosen by the common coimcil of Antwerp
to preside over the guild of painters in 1644. The arch-

duke Leopold ^^ iUiam, who had assumed the government
of the Spanish Netherlands, being a great lover of art,

employed Teniers not only as a painter but as keeper of

the collection of pictures he was then forming. With the

rank and title of " ayuda de camara," Teniers took up his

abode in Brussels shortly after 1 647. Immense sums were

spent in the acquisition of paintings for the archduke. A
number of valuable works of the Italian masters, now in

the Belvedere in Vienna, came from Leopold's galls y after

having belonged to Charles L and the duke of Buckingham.
De Bie (1661 ) states that Teniera was some time in London,

collecting pictures for the duke of Fuensaldaiia, then acting

aa Leopold's lieutenan.t- in the N^thprlaudp. Paintings in

' The Hermitage Catalogue ascribes to ibraham Teniera the portrait

of a bishop. This painting Is, however, by David, and represents the

celebrated btshou of Ghent, Anthony Triist, with his brother Francis,

4 Franclflcan monlc ' Under the name of Weenioi.

Madrid, Munich, Vienna, and Brussels have enabled art

critics to form an opinion of what the imperial residence

wau at the time of Leopold, who is represented as con-

ducted by Teniers and admiring some recent acquisition.

No picture in the gallery is omitted, every one being in-

scribed with a number and the name of its author, so that

the ensemble of these paintings might serve aa an illus-

trated inventory of the collection.^ Still more interesting

is a canvas, now in the Munich gallery, where ve see

Teniers at work in a room of the palace, with an old

peasant as a model and several gentlemen looking on.

When Leopold returned to Vienna, Teniers's task ceased

;

in fact, the pictures also travelled to Austria, and a Flemish
priest, himself a first-rate flower painter. Van der Baren,

became keeper of the archducal gallery. Teniers never-

theless remained in high favour with the new governor-

general, Don Juan, a natural son of Philip IV. The prince

was his pupU, and'De Bie tells us he took the likeness of

the painter's son. Honoured as one of the greatest painters

in Europe, Teniers seems to have made himself extremely

miserable through his aristocratic leanings. Shortly after

the death of his wife in 1656 he married Isabella de Fren,

daughter of the secretary of the councU of Brabant, and
stro^ e his utmost to prove his right to armorial bearings.

In a petition to the king he reminded him that the honour
of knighthood had been bestowed upon Rubens and Van
Dyck. The king at last declared his readiness to grant

the request, but on the express condition that Teniers

should gite up selling his pictures. The condition was
not complied with ; but it may perhaps account for the

master's actii ity in favour of the foimdation in Antwerp
of an academy of fine arts to which artists alone should

be admitted, whereas the venerable guild of St Luke made
no difference between art and handicraft : carvers, gilders,

bookbinders, stood on an even footing with painters and
sculptors, however great their talent.* There were great

rejoicings in Antwerp when, on 26th January 1663, Teniera

came from Brussels with the royal charter of the academy,
the existence of which was due entirely to his personal

itdtiative.

Teniers died in Brussels on 25th April 1690.* A
picture in the Munich gallery (No. 906), dated 1680,
represents him as an alchemist, oppressed with a burden
of age be) ond his years. From this date we hear more
of his doings as a picture-dealer than as a painter, which
most probably gave birth to the legend of his having given

himself out as deceased in orcter to get higher prices for

his works. David, his eldest son, a painter of talent and
reputation, died in 1685. One of this third Teniers's

pictures—St Dominic Kneeling before the Blessed Virgin,

dated 1666—is still to be found in the church at Perck.

As well as his father, he contributed many patterns to the

celebrated Brussels tapestry looms. Cornelia, the painter's

daughter, married John Erasmus Quellin, a well-known
artist (1634-1716).

Smith's Catalogue Raisonnt gives descriptions of over 700 paint-

ings ecceptej as original productions of Teniers. Few artists ever
worked with jsreater ease, and some of his smaller pictures—land-
scapes with figures—have been termed "afternoons." not from
their Bubjects, out from the time spent in producing them. The
museums in MadrM, St Petersburg, Vienna. Munich. Dresden.
Paris, London, and Brussels have more than 200 pictures by Teniers.

In the United Kingdom 160 may be found in private hands, and
many other examples are to be met with in private collections
throughout Europe. Although the spirit of many of these works

' It was not until recently that the MS. inventory of this collection
was discovered among the papers of the prince of Schwart^cnberg in

Vienna. It was pubUshed in 1883 by Adolf Berger. In 16B8 Temera
published 243 otchmgs after the best Italian works of Leopold William's
collection, which, with the portraits of the archduke anil Temers. were
brought together as a volume in 1660, under the title El Tealro d»
Pinturaa. « The separation was only obtained m 1778.

' The date Is often wrongly given aa 1694 or 1696.
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la as a whole marvellous, their conscientiousness must be regarded

as questionable. Especially in the later productions we often

detect a lack of earnestness and of the calm and concentrated study

of nature which alone prevent expression from degenerating into

grimace in situations like those generally depicted by Teuiers. His

education, and still more his real and assumed position in society,

to a great degree account for this. Brouwer knew more of taverns
;

Ostade was more thoroughly at home in cottages and humble dwell-

ings ; Teniers throughout triumphs iu broad daylight, and, though

many of his interiors may be justly termed masterpieces, they seldom

equal his open-air scenes, wUere he has, without constraint, given

full play to the bright resources of his luminous palette. In this

respect, as in many others, he almost invariably suggests compari-

sons with Watteau. Equally sparkling and equally joyous, both

seem to live in an almost ideal world, where toil, disease, and
poverty may exist, but to be scon forgotteu, and where sunshine

seems everlasting. But his subjects taken from the Gospels or

sacred legend are absurd. An admirable picture in the Louvre
shows Peter Denying his Master, next to a table where soldiers

are smoking and having a game at cards. He likes going back to

subjects illustrated two centuries before by Jerome Bosch—the

Temptation of St Anthony, the Rich Man in Hell, incantations,

and witches—for the simple purpose of assembling the most comic

apparitions. His villagers drink, play bowls, dance, and sing

;

they seldom quarrel or tight, and, if they do, seeni to be shamming.
His powers certainly declined with advancing age; the works of

1654 begin to look hasty. But this much may be said of Teniers,

that no other painter shows a more enviable ability to render a

conception to his own and other people's satisfaction. His works
have a technical freshness, a straightforwardness in means and
intent, which make the study of them most delightful ; as Sir

Joshua Reynolds says, they are worthy of the closest attention of

any painter who desires to excel in the mechanical knowledge of

his art.

As an etcher Teniers compares very nnfavourably with Ostade,

Cornells, Bega, and Dusart More than 600 plates»were made from
his pictures; and,if it be true that Louis XIV. judged his "baboons"
(magots) unworthy of a place in the royal collections, they found

admirable engravers in France— Le Bas and his scholars— and
passionate admirers. The duke of Bedford's admirable specimen
was sold for 18,030 livres (£1860) iu 1768. The Prodigal Son, now
in the Louvre, fetched 30,000 livres (£3095) in 1776. Smith's

highest estimates have long since been greatly exceeded. The
Archers in St Petersburg he gives as worth £2000. The Belgian

Government gave £5000 in 1867 for the Village Pastoral of 1652,

which is now in the Brussels museum ; and a picture of the Prodigal

Son, scarcely 16 by 28 inches, fetched £5280 in 1876.

Although Van ?ilborgh, who was a scholar of Teniers in Brussels,

followed his style with some success, and later painters often excelled

in figure-painting on a small scale, Teniers cannot be said to have
formed a schooL Properly speaking, he is the last representativ&

of the great Flemish traditions of the 17th century.

Bee T. Smith, A Catalogue Rai^nni of the Works of the most Em.intnt Dutch,

Flemiah, and French Painters ; John Verraoelen, Notice historirjue Bur David
Teniers et sa famiUe ; L. Galesloot, Quelques renseignenunts eur la famille de

P. P. Rubens et le dicis de David Teniers and Un proofs de David Teniers et

la corporation des peintres 4 BruxeUes; Alph. Wauters, Histoire des environs

de Bruzellea and Les taplsseries bruxelloises ; F. T. Van der Brandem, Ge-

schiedenis der Antwerpsche Echilderschool ; Mar Rooaes, Geschtckte der Maler-

tchuie Antwerpens ; W. Bode, Adriacn Brouu^t^^ tin Sild eeina Lebens und seines

Sdiafens. (H. H.)

TENIMBER. See Timor Laut.

TENISON, Thomas (1636-1715), archbishop of Canter-

bury, was the boh of Rev. John Tenison, rector of

Mundsley, Norfolk, by Mary, daughter of Thomas Dovi'son

of Cottenham, Cambridgeshire, where he was born on 29th

September 1636. He was educated at the free school,

Norwich, whence he entered Corpus Christi College, Cam-
In-idge, as a scholar on Archbishop Parker's foundation. He
graduated B.A. in 1657, M.A. in 1660, was chosen fellow

in 1662, and became B.D. in 1667. For a short time he

studied medicine, but in 1659 was privately ordained. In

1567 he was presented to the living of Holywell-cum-

Needingworth, Huntingdonshire, by the earl of JIanchester,

to whose son he had been tutor, and in 1670 to that of St

Peter's Mancroft, Norwich. In 1680 he received the

degree of D.D., and was presented by Charles II. to the

important cure of St Martin's-in-the-Fields. Tenison, ac-

cording to Burnet, "endowed schools, set up a public

library, and kept many curates to assist him in his inde-

fatigable labours." Being a strenuous opponent of the

Church of Rome, and " Whitehall lying within that parish,

he stood as in the front of the battle all King James's reign."

In 1678, in a Discourse of Idolatry, he had endeavoured
to fasten the practices of heathenish idolatry on the Churcli
of Rome, and in a sermon nhich he published in 1681 on
Discretion in Giving Alms was attacked by Andrew Pulton,

head of the Jesuits in the Savoy. Tenison's reputation

as an enemy of Catholicism led the duke of Monmouth
to send for him before his execution in 1685, when Bishops
Ken and Turner refused to administer the Eucharist ; but,

although Tenison spoke to him in ".a softer and less per-

emptory manner " than the two bishops, he was, Uke them,
not satisfied with the sufficiency of Monmouth's penitence.

Under William, Tenison was in 1689 named a member of

the ecclesiastical commission appointed to prepare matters
towards a reconciliation of the Dissenters, the revision of

the liturgy being specially entrusted to him. A sermon
which be preached on the commission was published the

same year. He appears to have been better satisfied with

the religious sentiments of Nell Gwynn on the approach
of death than*with those of the duke of Monmouth, for

in 1691 he preached her funeral sermon, in which he re-

presented her as truly penitent,—a charitable judgment
which did not meet with universal approval. The general

liberality of Tenison's religious views commended him to

the favour of William, and, after being made bishop of

Lincoln in 1691, he was promoted to the primacy in

December 1694. He attended Mary during her last ill-

ness and preached her funeral sermon . in Westminster

Abbey. When William in 1695 went to take command
of the army in the Netherlands, Tenison was appointed

one of the seven lords justices to whom his authority

was delegated. Along with Burnet he attended WiUiara

on his deathbed, and it was from their hands that he

received the Eucharist. He crowned Queen Anne, but
during her reign was not in much favour at court. He
was a commissioner for the Union in 1706. A strong

supporter of the Hanoverian succession, he was one of the

three officers of state to whom on the death of Anne was
entrusted the duty of appointing a regent till the arrival

of George I., whom he crowned on 31st October 1714.

Tenison died at London on 14th December of the following

year. Besides the sermons and tracts above mentioned,

and various others on difi"erent points of the Popish con-

troversy, Tenison was the author of Tlie Creed of Mr
Hobbes examined (1670) and Baconia, or Certain Genuine

Remains of Lord Bacon (1679).

The Memoirs of the Life and Times of the Most Rev. Father in Ood,

Dr Thomas Tenison, late Archbishop of Canterbury, appeared with-

out dale not long after his death. See also Burnet's History of

his own Time and Macaulay'sifw(ori/ of England.

TENNANT, William (1784-1848), author of Anster

Fair, was born in 1784 at Anstruther in Fifeshire, the

birthplace of two other contemporary Scottish worthies,

Thomas Chalmers and John Goodsir. Ho was lame from

childhood, like his more famous contemporaries BjTon and

Scott, and this probably determined his father, who was a

small merchant and farmer, to educate him for a scholarly

career. But the paternal means failed before he had com-

pleted his curriculum at St Andrews, and he was obliged

to return home and act for some eight years of his early

manhood as clerk to one of his brothers, a corn-factor.

The corn-factor's clerk, however, under the impulse of a
genius for language and a strong delight in literatun , be-

sides Greek and Latin and Hebrew, mastered, during his

leisure, Italian and German, and not only read, but set

himself to imitate, Ariosto and Wi eland. And, strange to

say, this poor youth, in a remote country town, anticipated

the fashion of mock-heroic verse, which was set for England
by " the ingenious brothers 'WTiistlecraft," and which gave

Byron the hint for his Don Juan. Anster Fair, a fantastk

poem in oltava rima, amazingly fluent, brimming over withl
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high spirits, rich almost to excess in diction and fanciful

imagery, was written by Tennant in 1811, when his brother's

business had failed and he did not know where to look for

employment. Its publication in 1812 brought the poet

into notice, and employment was found for him as school-

master of the parish of Di>nino, near St Andrews. From
this he was promoted (ISi'J) to the school of Lasswade,

near Edinburgh; from that (1819) to a mastership in

Dollar academy; from that (1831), by Lord Jeffrey, who
had written an admiring review of Anster Fair, to the

professorship of Oriental languages in St Andrews. Ten-

nant never fulfilled the promise of his first poem, which

reads as if it bad been dashed off in a fit of careless and

happy inspiration, and never flags in its humorous glee

from the first stanza to the last. The Thane of Fife (1822),

in which he essayed the same vein, evidently cost him
more pains, shows the same high reach of humorous
imagination, and is indeed,- as he claimed for it, " bold in

its style and rare, fantastic, and sublime." But the subject

was more remote from general interest ; the mock-epic
machinery, with all his wealth of grotesque description,

,waa too far-fetched for the popular taste ; and the poem
fell flat. A third poem, in the Scotch dialect, Papistry

Stormed (1827), though full of the most spirited descrip-

tion, "was also in a vein of humour that found few sympa-

thizers. He wrote also two historical dramas, Cardinal

Beaton (1823) and John Baliol (1825). His last published

work was a series of Hebrew Dramas (1845), founded on
incidents in Bible history. He died near Dollar, on 15th

February 1848.
A Memoir of Tennant by M. F. Conolly was published in 1861.

TENNENT, Sir James Emerson (1794-1869), English

politician and traveller, the third son of William Emerson,

a merchant of Belfast, was born there on 7th April 1794.

He W9,s educated at Trinity College, Dublin, of which he

became LL.D. After travelling in Greece, where he made
the acquaintance of Lord Byron, whose sentiments in re-

gard to the Greek cause he fully shared, he studied for

the bar and was called at Lincoln's Tnn in 1831. He
published a Picture of Greece (1826), Lettersfrom the^gean
(1829), and a History of Modem Greece (1830). On his

marriage to the daughter and heiress of William Tennent,

a wealthy merchant at Belfast, he adopted by royal licence

the name of his wife in addition to his own. He entered

parliament in 1832 as member for Belfast. Li 1841 he

became -secretary to the India Board, and in 1845 he was
knighted and appointed colonial secretary of Ceylon, where
he remained fill 1850. The result of his residence there

appeared in Christianity in' Ceylon (1850) and Ceylon,

Physical, Historical, and Topographical (2 vols., 1859).

On his return he became member for Lisbum, and under

l,ord Derby was secretary to the Poor Law Board from
February to November 1852. From then till 1867 he

was permanent secretary to the Board of Trade, and on

his retirement he received a baronetcy from Lord Palmer-

ston. In his early years his political views had a Radical

tingSj and, although he subsequently joined the Tories, his

Conservatism was of a mild type. He vrithdrew from the

Whigs tlong with Lord Stanley and Sir James Graham,
and afterwards adhered to Feel. He died in London on

6th August 1869.
Be! ides the books above mentioned, he wrote Selyium in 18^0

{1841 J and Wiru, its Duties and Taxation (1855), jind was a con-

tributor to mzgazineii and a frequent correspondent of Notes and
Queri'j.

TENNESSEE, one of the United States of North
^erica, the third added (June 1796) to the original

thirteen, ita predecessors having been Vermont (1791) and
Kentucky (1792). Tennessee is bounded on the E. by the

Dnaka Mountains, which divide it from North Carolina,

(B th» B by the line of lat. 35° N., dividing it from Georgia,
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Alabama, and Mississippi ; on the W. by the Mibsiasippk"

river, dividing it from Arkansas and Missouri ; and on the

N. by a line which erroneous surveys have caused to vary

greatly from the intended boundary,—the line of lat. '36*

30' N.—the variations all being measured to the north of

that parallel. The actual boundary commences at the

north-east corner of the State 7 miles north of 36° 30', and
continues at that distance as far as the frontier of yirginia

and Kentucky, where it diminishes to 5 miles; thence

to about its intersection with 86° 30' W. it increases to

11 miles; thence a deflexion southwards to a point about

2 miles from, the Cumberland reduces it to 10 miles ; there

it suddenly shoots north again to 12 miles, which distance

is increased to 12J by the time it strikes the Tennessee;

on the other side of that river it becomes very nearly

coincident with the normal 36* 30' ; and to that line it

adheres with very slight aberrations until it strikes the

Mississippi. The eastern boundary has one deviation from

the stipulated line : it runs along the culminating ridge of

the Unakas till within 26 miles of the Georgia frontier,

when it turns due south, giving to Tennessee a triangular

piece of territory which should belong to North Carolina.

The area of the State was 41,750 square miles in 1880.

Its extreme length is 432 miles and its width 109.

Configuration and Geology.—Commencing at the eastern

frontier, the State of Tennessee is divided into several

districts, having distinct characteristics and separated by
well-marked natural boundaries, whose general direction

from north-east to south-west corresponds with the trend

of the main valleys (see the geological sketch map in-

serted on pi. n.).

1. The mountain region of East Tennessee is a long nar-

row belt of very irregular surface, comprised between the

Unaka Range and a disjointed chain of lower mountains,

the principal of which are called the Chilhowee Range,

and the whole of which may be considered as constituting

the secondary mountain system of the State. The inter-

vening space is occupied by broken masses forming hills,

mountains, and valleys, some parallel to the principal

ranges, some crossing the space at right angles to them.

This region varies in width from 28 miles to about 7.

AH the rocks of this region and the next to it belong to

what constitute in England the Silurian and Cambrian
systems, the former being found in the western and the

latter in the eastern part of the district. It has been

contended that some metamorphic rocks near the crest

of the mountains belong to the Archaic (Huronian and
Laurentian) system ; but the preponderance of geological

opinion now assigns them to' the same formations m the

neighbouring rocks, the difference in structure being due

to metamorphic action. 'The lowest of these, called in

Tennessee the Ocoee group, is believed to be co«val with

the Potsdam group of the American system,—the Lower
Silurian and perhaps the Upper Cambrian of the British

Isles. It consists chiefly of slates and conglomiftates, with

the sandstones of the Chilhowee group above. Above
these last are the Knox dolomite group, with its shales

and limestone more separated from the other two groups
and perhaps not exactly corresponding to any other recog-

nized formations. The crystalline metamorphic rocks are

mainly syenitic and micaceous gneiss, with micaceous, hom-
blendic, and talcose schists. .Occasional small dykes o*

diorite, greenstone, and basalt traverse these rocks, some-

times interstratified, but oftener breaking through thvin.

2. The rocks of the first division are tilted at Tfyy hi^
angles ; those of the second division, the eastern v&vley of

the Tennessee, are fractured and distorted at nearly every
conceivable angle, and, in consequence, it is the edges of

the uplifted strata which here form the siwfs^'c. The strata

t>Avo been cul'ju awikV to form valle^rb, Ci l^^ft standing as.
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riiges, giving the whole tract a deeply channelled character,

the ridges consisting of sandstone and dolomite and the

valleys of friable schists. These all trend in the prevalent

direction of the Appalachian upheaval, from north-east to

south-west. The rivers take the same directions, except

when they break through transverse fissures in the ridges,

or work round their terminations where they give way to

the outcroppiiig of other rocks ; iii these cases the current

runs at right angles to their prevalent direction. All these

formations belong to the Silurian period, the oldest cropping

out to the eastward, the later members appearing to the

westward. In some spots tha Subcarboniferous rocks

which once covered the entire valley have escaped the

erosive action which swept the rest away. The whole
district is a valley of denudation which has been excavated

by the Tennessee and its" tributaries,— some breaking

through the Unaka barrier, and others descending from
Virginia along the longitudinal valleys above described.

3. Rising in a steep elevation at from 800 to 1200 feet

above the average level of the eastern valley of the Ten-

nessee is the plateau popularly called the Cumberland
Mountain. This mass, superincumbent on the Silurian

system, consists of four very distinctly marked formations,

—(i.) the Devonian black shale, (ii.) the Subcarboniferoms

silicious beds, (iii.) the Mountain Limestone, (iv.) the Coal-

measures. These can easily be distinguished one above

another on the face of the eastern escarpment ; but on the

western side the first two extend in a wide plain far beyond
the base of the plateau, constituting the fourth district.

The Mountain Limestone is shaly at the bottom, and more
solid at the top, where it abounds in silicious concretions.

The Coal-measures •consist of thick slabs of sandstone and
conglomerate with the seams of coal interstratified between
them. In its southern portion the plateau is divided longi-

tudinally by the narrow valley of the Sequatchie river,

which cuts deep into the subjacent Silurian beds. The
portion east of this valley, known as Walden's Ridge, has

its strata much disturbed and tilted, conformably with

the Silurian rocks below; the western portion, on the con-

trary, has all its strata nearly horizontal. This formation,

averaging about 40 miles in width, is divided by a stratum

of conglomerate 80 feet thick into the upper and lower

Coal-measures, the former of which are much the more
productive, but cover a less area, large portions of it hav-

ing been carried away by denudation. These coal-seams

are believed to average an aggregate thickness of 8 feet

and to cover an area of 5000 square miles.

4, 5, 6. The Subcarboniferous area, the central basin,

and the western valley of the Tennessee can best be con-

sidered together. They consist of the Subcarboniferous

silicious beds, together with the basins formed by their

erosion. On the western face of the Carboniferous belt

the Mountain Limestone has been carried away with the

harder rocks of the Coal-measures above it, but the under-

lying silicious beds have resisted all erosive forces and are

spread out over an extended area on both sides of the

Mississippi. In Tennessee they form a margin round the

central basin and are styled by local geologists the " high-

land rim." They consist of two strata, a lower one dis-

tinguished by the absence of lime and iron, and an upper

one which contains both these materials in abundance.

Both members consist mainly of a peculiar gravel, formed

of silicious concretions embedded in a stiff retentive clay.

The upper stratum has in addition considerable horizontal

beds of limestone ; it contains abundant fossils of a large

coral, Lithostrotion canadense, by which it is easily recog-

nized, is very fertile, and possesses inexhaustible beds of

limonite. The lower stratum is destitute of both fossils

and minerals and is of but little account for agriculture.

Excavated from this formation is the central valley of

23—9

Tennessee (No. 5), surrounded on all sides by an escarp-
ment of about 200 feet in depth, by which descent is made
from the " rim " into the valley. Ail the members of the
Silurian period, except the three lowest, are represented
in this valley, which has been formed by the erosive action
of the rivers within its borders : its higher strata were
carried oflF northwards by the Cumberland and its tribu-
taries, westward by the Duck, and southward by the Elk,
the last two being tributaries of the Tennessee. A channel
of erosion along the lower portion of the Duck river con-
nects this valley with another (No. 6) much narrower—the
western valley of the Tennessee—where again the Silurian
beds have been reached by the removal of the Subcarbon-
iferous formations above them. Again, south of the main
basin, the portion drained by the Elk is nearly separated
from the rest by a number of detached hills of the Subcar-
boniferous formation, marking the watershed which divides
the headwaters of the Elk from those of the Duck.

7, 8, 9, 10. A little west of the Tennessee river the
Palaeozoic rocks disappear under the Cretaceous formations
(No. 7), and these in their turn are covered successively
by the Tertiary, Quaternary, and recent formations (Nos.

8, 9, and 10). The tract of ground covered by these four
formations constitutes the Mississippi slope of western
Tennessee, all of whose rivers run westward and discharge
into the Mississippi. The dip of the strata is very slight,

and the surface inclines with a very gentle slope.

In general terms, the territory embraced in Tennessee
may be described as a great mountain chain on the east,

from the foot of which extends a gently inclined plane,

interrupted by an elevation, the Cunjberlapd or Carboni-
ferous plateau, and a depression, the central valley.

Rivers.—The Cumberland and the Tennessee are the principal Rlvoiv
channels of inland navigation, while the Mississippi, washing the
whole western frontier of the State, is its outlet to the Gulf of
Mexico. The headwaters and embouchure of the Cumberland are
in Kentucky, but much the greater part of its navigable stream is

in Tennessee. From its confluence- with the Ohio, at Smithland,
Kentucky, to Nashville, a distance of 200 miles, it is generally
navigable for eight months in the year, and during high water it

is sometimes accessible to light-draft steamboats more than 300
miles further. The Tennessee rises in Virginia, crosses east Tennes-
see in a south-western direction, and enters Alabama a little above
Bridgeport ; in that State it assumes successively a westerly and a
northerly direction, and then re-enters Tennessee and crosses th«
State northwards to its confluence with the Ohio at Paducah, Ken-
tucky. Its navigable waters are divided by obstructions into three

portions,—(1) from the mouth to Florence, Alabama, 800 miles,,

where navigation is arrested by the Muscle shoals
; (2) thence

through Alabama, about 100 miles, when the river breaks through
the Cumberland Mountain ; and (3) from Chattanooga to Kingstoi),

about 100 miles further.

Agriculture.—In 1880 the number of farms was 165,650, embrac-
ing 8,496,556 acres of improved land, valued at $206,749,837. The
principal productions are Indian corn, wheat, oats, cotton, tobacco,

potatoes, pea-nuts, and hay, particulars of which for different years

are shown in the following table :

—

Product.
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Jfinerah.—The chief minerals found in tte State are coal, iron,

copper, zinc, lead, and manganese. Of coal the output wa3 494, 491

fona in 1880 and 1,100,000 tons in 188p ; in the latter year there

were also 268, 400 tons of coke. In 1880 there were produced 89,933

tons of iron ore (326,040 tons in 1885), 153,880 lb of copper ingots,

and 792,621 cnbio feet of marhle and limestone. Of zine 17,415

tons were produced in 1884. Besides the minerals already men-
tioned, Tennessee yields millstone grit, hy'dranlio rock, barytes,

fire-clay, gold, and petroleum.

Manufactures.—Since 1876 the manufacturing industries of the
State have grown immensely. From 1880 to 1885 the number of

establishments increased from 4326 to 4425, the capital invested

from §20,092,846 to ?40,703,«50, and the value of the manufactured
products from $37,074,886 to §75,216,211. In 1880 cotton was
manufactured in the State to the value of $934,014 (in 1885 to

$2,719,-768), carriages and waggons $1,253,721, flour and grist-

mill products $10,784,804, foundry and machine-shop products

$1,191,531, iron and steel $2,274,203, leather $2,051,087, lumber
J4,016,310, and eotton-seed oil, cotton seed, and cake to the Talue
of $1,235,000.

Population.—The population of the State, which in 1860 was
1,109,801 and in 1870 1,258,520, was in 1880 1,542,359 (males
r69,277, females 773,082). Of this last total 403,151 were Negroes.

In 1887 the total population was estimated to number about
1,800,000, giving a density of 43 inhabitants to the square mUe,
IS against 36'9 in 1880. The growth of the nrincipal cities is

ihown by the following table :

—
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powerful Indian tribes— the Creeks and tho Cherokees. This

obstacle was finally removed by General Jackson's crushing defeat

of the Creeks in 1814, and a large cession of their territory.

The position of Tennessee during tho Civil War was the same

as that of the other middle and southern States. While secession

was in agitation, it refused to secede ; but when actual hostilities

commenced it joined the Southern confederacy. Even then, how-

ever, west and middle Tennessee sympathized with the South,

whilst eastern Tennessee sided with the North. Each division sent

very large contingents to the army which it favoured. A large

portion of the State was, during tlie later years of the war, iu the

occupation of the Northern army, and many great battles were

fought on its soil, notably those of Fort Donelson, Muifreesborough

(Stone River), Franklin, and Nashville. ' Tennessee suffered more
from the exhaustion attendant on the close of the war, and from

the rigorous government which accompanied the period of recon-

struction, tha.n any other State except Virginia.

See Gtotogy of Tennessee, Kashville, 18(39 ; Elliott, "The Age of the Southern
Appalachians," iu Amer. Jour, of Sc, April 1883; Bradley, "Oa the Silurian

Age of the Southern Appalachians," ib., April 1875 ; Haywood, The Civil and
Political History of the State o/ Teniussee from its earliest Settlement up to the Y^ar
1796, Knoxville, 1823 ; Kamsay, Annals of Tennessee to the End of the Eighteenth

Century ; Partou, Life of Andrew Jackson, New York, 1860 ; Kirke, The Rear
Guard of the Revolution, New York, 1886 ; Reports of Tennessee Hist. Soc. and
of Boreaa of Agriculture, Mines, and Immigration. (D. F. W.)

TENNIS. This, the oldest, perhaps, of all existing

ball-games, is at once the most difficult to learn, on account

of the intricacy of its laws, and the most interesting when
learnt," because of the great variety of its combinations

and the difficulty of solving rapidly the problems which

are constantly presented to the player. It derives an

additional claim to attention from numberless historical

associations. Of the origin of tennis it is not possible to

speak with certainty; but it may be confidently assumed

that it sprang from some very simple sport. It first

appeared in Europe in the Middle Ages, when we find

it played in open courts, in the parks or ditches of the

which a sloping roof, called the penthouse, reaches to the
outer wall. The surrounding passage thus enclosed (not
shown in plan) is 7 feet wide. Opposite to the long
penthouse is the main wall, in which there is at one point
a projection called the tambour, E, which deflects the ball

across the court. In the inner wall, below the penthouse,
there are several openings, the one at the end, on the
service side, being called the dedans, B, the others the
galleries. At the further end of the court is the grille,

a square opening adjacent to the main wall. Across the

court, halfway between the two ends, is stretched a net n,

3 feet high in the middle and 5 feet at the sides. The
game may be played by two, or by three, or by four
players, one against one, one against two, or two against

two. At the commencement the players toss or "spin"
a racket, to decide which shall serve first, calling "rough"
(for the knotted side) or "smooth." The party which
wins the " spin " has the choice of the service or the " first

stroke," the latter term meaning the return of the service.

The server then begins at the " dedans " end of the court,

technically caUed the " service side," pitches the ball in

the air, and strikes it with his racket so that it shall drop

on the side penthouse or on the wall above it, ariH then

from the penthouse upon the floor on tho other side of

the net (called the "hazard side"), within the "service

court" bounded by the "service line" x and the "pasi

line"/). If he fail to do this, a "fault" is called, or a

"pass" if the ball has gone beyond the pass line. If he

serves a second fault, his adversary scores a point, called

a "stroke." A pass counts for nothing, but annuls a pre-

vious fault.' It now becomes the duty of the adversary.

feudal castles of France and Italy. It was at first the |
called the "striker-out," to return the ball by striking it

with his racket in such a manner that it shall pass back

over the net to the service side. The server must now strike

it again and return it to the hazard side • and the olaver

, 9
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pastime of kings and nobles, but afterwards became po

pular with all classes. The French seem to have borrowed

it from the Italians, and to have contributed some of its

refinements ; and the English took

it from the French. Though men-
tioned in the Arthurian romances,

the game was certainly not known
in England in the time of Arthur.

The name ien7iis is supposed to

be derived from the exclamation

"Tenez 1 " employed by early French

players in serving the ball. In Italy c,j

the game is called "giuoco della

palla"; in France, "jeu de paume,"

which also means the tennis court

;

in Germany it is called by the

generic title of "Ballsp'iel"; in

Spain, "juego al ble" or "jugar al

ble." It is clear from the French

name that the ball was originally pUn of tennis court. A, D, walls on each side of dedans ; d, d, gallery walls ; A, grille wall

;

Struck with the palm of the hand. / net post
; g, g, gallery post ; v, v, first galleries

; y, y second ?»""'"
;f'^''^;'f

"".es;

rp, •
f^

^
, ..„fo^t„rl h-^ o a, '. tloo" ; 0, 0, half-court line ; r, r, openings under net for ventilation and warming • 1, 2, 3,

This was afterwards protected by a ; 5'
g^ ^^J,, chases,

glove, as is still the practice in the

Basque country. Upon the glove strings and cross-strings

were next stretched, to give a faster impulse; and the

addition of a short handle made an easy transition to the

racket; fn the time of Henry VII. the hand still some-

times met the racket, even in the royal court at Windsor.

One of the first improvements in the game consisted in

the building of closed courts, first with walls, then with

waUs and roof. It is still played in the open air in some

places in France, and " pallone," a rude and violent variety

of the game, is yet seen in Italy. There are twenty-seven

courts iu England and one in Dublin.

As. now played, tennis in France is virtually the same

as in England, though there are a few differences of detail.

The court is rectangular (see the annexed plan). An inner

•vaU runs round three sides, to the height of 7 feet, from,

"who first returns the ball into the net or " out of court

"

(i.e., to the roof, or above the play line on the walls) loses

the stroke, which- is scored to his antagonist. But, if a

player fail or "refuse to strike the ball in the air (a

" volley ") or on its first bound and before it touches the

floor a second time, then, except on the hazard side beyond

the service line, a "chase" is made or reckoned on the

floor, according to the lines on or between which the ball

has dropped the sei^ond time. This chase is a stroke in

abeyance. When one has been made it is called by the

marker, but does not affect the score until one of the

players has scored 40, when they change sides, and the

player who has allowed the chase to be made must then

endeavour to win it, i.e., to place the second bound of th a

-
1 IQ the Manchester Club this law (8) has been wisely abolished.
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ball returned by ^lim better, i.e., nearer to the end wall,

tlian the point at which the chase was marked. As often

ae hia adversary returns his stroke, he must again endea-

vour to do this, until he succeeds or fails. If he succeed,

he scores the stroke ; if not, it is scored to his adversary.

If two chases have been made at any stage of the score,

even at the beginning of a game, then the players must

change sides and play for the chases, as above described.

A player who succeeds in sending the ball into the grille,

the dedans, or the last division of the gallery—called the

" winning gallery "—on the hazard side, scores at all times

a stroke. The minutiae of the game and the mode of

Bcoring cannot be more succinctly described than in the

annexed laws.*
Laws.

BxTujleSanded Qame.

1. The balls ehaU bo not less than 2J in. and not more than

2| in. in diameter, and shall be not lees than 2J[ oz. and not mon
than 2J oz. in weight.

Nole.—There 1b no restriction as to the Rhapa or 6\zo of the racketa

2. (a) The choice of sides at the beginning of the first set is

determined by a spin.

(b) In subsequent sets of a series, the players shall begin

each set on the side on which they finished the set before it.

3. The ball served must be struck with the racket, and may
be delivered from any part of the service side.

4. The ball aerved must touch the service penthouse before

touching any other part of the court, except the rest of the side

penthouse and the service wall ; and it must drop in the service

court or on one of the lines which bound it

B. The service is good,

(a) if the ball served touch in its descent any part of the

service penthouse so as to rise again from it, or

{h) if the ball served strike the service wall and afterwards

touch in its descent any part of the service penthouee,

even though it do not rise again from it, or

(c) if the ball served drop in the winning gallery.

6. A f^nlt may not be returned.

7. A pass may not be returned ; but a ball served, which has

not gone across the pass line on the penthouse, may be volleyed,

although if untouched it might have dropped in the pass court.

If a pass touch the striker-out, or if a service before it has dropped

touch him when standing with both feet in the pass court, and not

having attempted to strike the ball, it is still counted a paaa.

8. A pass annuls a previous fault

9. If the striker-ont declare himself not ready for a service, and

have made no attempt to return it, that service 's counted for

nothing, though it be a fault. It annuls a previo is fault The"

striker-out, having been asked if he is ready, and having declared

himself ready, may not similarly refuse a second se.'vice.

10. The seiTer continues to serve until two chases be made, or

one chase when the score of either player is at forty or advantage

(see law 25). The players then change sides, the server becoming

striker-out and the striker-out becoming server.

11. The return is good if the ball in play be stmck with the

racket so that it pass the net without touching a gallery post or

anything fixed or lying in an opening on the side from which it is

struck, and without going out of court

12. The return is not good,

(o) if not in accordance with the terms of law 11, or

(J) if the ball be struck more than once, or be not definitely

stmck, or

(e) if the ball in play, having passed the net, come back and
drop on the side from which it was struck, unless it

should have touched a gallery post or anything fixed

or lying in an opening on that siae of the court which is

opposite to the striker.

13. A ball which is no longer in play may not be returned.

14 The server wins a stroke (except as provided in law 9),

(a) if a good service enter the winning gallery or the grille, or

(6) if the striker-out fail to return a good service (except

when it makes a chase ; see Jaws 17-19), or

(c) if the striker-out fail to return the ball in play (except

when it makes a chase ; see laws 17-19), or

(d) if he himself return the ball in play so that it enter the

winning go'" ry or grille, or fall on or beyond the service

line, or

(<) if he serve or return the ball in play so that it drop or

fall upon a ball or other object which is on or beyond
the service line, or

* Reprinted from the present writer's Annata of Tennis, 1878, by
tbe kind consent of the publisher Mr H. Cox.

(/) if he win a chase (see law 20), or

(g) if the striker-out lose a stroke (see law 16>

15. The striker-out wins a stroke (except as provided in law 9),

(0) if the server serve two consecutive faults (except as

provided in law 81 {b)), or

(1) & th6 server fail to return the ball in play (except when
it makes a chase ; see laws 17-19), or

(c) if he himself return the ball in play so that it enter the

dedans, or

{d) if he win a chase, or

(«) if the server lose a stroke (see law 16).

16. Either player loses a stroke,

(a) if he lose a chase (see law 21),

lb) if the ball in play (except as provided in law 7) touch

him or anything which he wears or carries, except his

racket in tie act of returning the ball, or

(e) if he touch or strike the ball in play with his racket

more than once, or do not definitely strike it

17. When a ball in play on either side of the net, not being

that on which the striker is standing,

(o) falls on any part of the floor, except on or beyond the

service line, or

(b) enters any gallery, except the winning gallery, or

(c) touches a gallery post,

it is marked a chase

(o) at that line on the floor on which it fell, or

(/9) better or worse than that line on the floor which is

nearest to the point at which it fell, or

(7) at that gallery the post of which it touched,

except as provided in laws 18 and 19.

Note (a).—A ball In play which touches the net post and drops on the side

opposite to the striker is marked a chase ut the line on the side on which It drops.

Note (b\—A ball in play which enters a gallery is marked a chase at that

gallery which it enters, notwithstanding that It luay have touched an adjacent

gallery post without touching tbe floor in the interim.

Note (c).—The gallery lines on the floor correspond and are equivalent to

the galleries of which they bear the names.

18. When a ball in play

(a) drops or falls in the net, on th» side opposite to the

striker, or

(S) drops on the floor, on the side opposite to the striker,

and, bounding over the net, falls on that side of it &om
which it was struck, whether it touch the net in its

bound or not,

it in marked a chase at the line on the side opposite to the striker.

19. When a ball in play drops or falls upon a ball or other

object which is on the floor (except when it is on or beyond the

service line ; see law 14 («)), it is marked a chase at the point at

which that ball or other object was when the ball in play dropped

or fell upon it.

20. Either player wins a chase,

(a) if he serve or return the ball so that it enter a winning
opening, or

(J) if he serve or return the ball so that it fall better than the

chase for which he played, or enter a gallery or touch

a gallery post better than the gallery or the gallery line

at which the chase was for which he played, or

(c) if he serve or return the ball so that it drop or fall opon
a ball or other object which is at a point on the fiobr

batter than that at which, or at the gallery corresponding

to which, the chase was for which he played, or

{d) if his antagonist fail to return the ball in play, except

when it falls worse than the chase in question.

21. Either player loses a chase,

(a) if he fail to return the ball in play, except when it falls

worse than the chase in question, or

(6) if he return the ball in play so that it fall worse than
the chase, or enter a gallery or touch a gallery post

worse than the gallery or the gallery line at which the

chase was for which he played, or

(e) if he return the ball in play so that it drop or fall upon a

ball or other object which is at a point on the floor worse

than that at which the chase was for which he played.

22. When a ball in play
(a) falls at a point on the floor neither better nor worse

than that at which, or at the gallery corresponding to

which, the chase was for which the striker played, or

(i) enters that gallery or the gallery corresponding to that

gallery line, or touches the post of that gallery, or falls

on the gallery line corresponding to that gallery, at

which the chase was for which the striker played, or

(c) drops or faUs upon a ball or other object which "is at a

point on the floor neither better nor worse than that at

which, or at the gallery corresponding to which, the

chase was for which the striker played,

it is marked chass-off : it is not scored as a stroke won by either

player ; the chase is annulled, and the striker has not
to play for it again.
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23. As Boon as two chases are marked, or one chase when the

score of either player is at forty or advantage (see law 25), the

players change sides. The player who made the first chase now
defends it, while the other plays to win it ; and so with'' the second
chase, except when only one has been marked.

24. If by an error three chaaes have been marked, or two chases

when the score of either player is at forty or advantage (see law
25), the last chase in each case is annulled.

25. On either player winning bis first stroke, the score is called

fifteen for that player ; on either player winning his second stroke,

the score is called thirty for that player ; on either player winning
his third stroke, the score is called forty for that player ; and the
fourth stroke won by either ulayer is scored game for that player,
except as below.

I.' both players have won three strokes, the score is called deuce,
and tlie next stroke won by either player is scored advantage
for that player. If the same player win the following stroke,

he wins the game ; if he lose the follomng stroke, the score
is again called deuce ; and so on, until either player win the
two strokes immediately following the score of deuce when
the game is scored for that player.

26. The player who first wins six games wins a set, except as
below.

If both players win five games, the score is called games all, and
the next game won by either player is scored advantage game
for that player. If the same player win the following game,
he wins the set ; if he lose the following game, the score is

again called games all ; and so on, until either player win
the two games immediately following the score of games all,

when he wins the set.

ifoU,—Players often agree not to play advantage aeta, but to decide the set
by one game after arriving at the score of gamea ali.

27. Every chase is marked, and every strbkb scored, by the
marker, who is entitled to consult the dedans when he i»in douht.
A player who is dissatisfied with the marker's decision is entitled
to appeal to the dedans. A majority of the dedans confirms or
reverses the marker's decision. An appeal must be made before a
recommencement of play.

JVofe.—Tile dedans siiould not give a decision unaslted on a question of
marking a ciiase or stroite, but may, and should, correct inaccurate scoring
of chases, strolies, games, or sets.

Three-Sanded and Four- Banded Games, sometimes called Douile
Games.

28. The partners serve and strike-out in alternate games, unless
it shall have been previously agreed to the contrary.

Notz.— It i9 u^ualiy, but not always, agreed that the Btriker.out may leave
to bis partner £ach services as pass hiiii.

The former laws apply to these as well as to single games,
tile advantages and disadvantages attaching to a single player
under the former laws here attaching to a pair of players.

Odds.

29. (a) A bisque or a half-bisque may not be taken after the
service has been delivered.

(6) T'ao server may not take a bisque after a fault ; but the
striker-out may do so.

Note.—A bisque is a stroke which may be claimed by the recipient of odds
ftt any time during a set. subject to the pro\'isions of laws 29 and 30.

30. A player who wishes to take a bisque or a half- bisque,

there being a chase or two chases marked, may take it either

before or after changing sides ; but he may not, after changing
sides, go back to take it.

31. (a) When the odds of round services are given, the ball

Served by the giver of the odds must touch the grille pent-

house after touching the service penthouse and before dropping
in the servica court or on one of the lines which bound it.

(6) Neither faults nor failure in complying with the above
condition are counted against the giver of the odds ; but the

recipient of the odds may decline to return such services as do
not touch both the penthouses ; if, however, he attempt and
fail to return any such service, it is counted against him.

32. Half-court i the players having agreed into which half-court

on each side of '.he net the giver of the odds shall play, the latter

loses a stroke if :he ball returned by him drop in either of the other

half-courts.

But a ball retimed by the giver of the odds which
(a) drop? on the half-court line, or

(4) drop." in his half-court and touches the dedans post
befon; falling, or

(c) drop;, in his half-court and falls in the dedans, even
thoi^h on the other side of the dedans post, or

(rf) touches the dedans post before dropping,

ifl counted £f-r the giver of the odds.

i-ai a reti.TQ boasted against any wall by the girer of the odds
Tfhich

If) drops in his half-court, or

(/) drops on the half-court line, or

(j) touches the dedans post before dropping, or
(A) touches any penthouse, battery, or wall before drop-

ping in his half-court, dropping on the half-court line,
or touching the dedans post,

is also counted for the giver of the odds.
tloU.—lt Is, of course, evident that the giver of these odds may make a

chase, or win a chase or a stroke, with a ball which drops in his half-court
or on the half-court line, but falls lo the other half-court.

33. When the odds of " touch no walls " or " touch no side walls
"

are given, a ball returned by the giver of the odds which on fall-
ing makes a nick is counted for the striker.

Directions to the Marker.
It is the duty of the marker

to call the faults, and the passes
;

to call the strokes, when won, or when he is aaked to
do so

;

to call the games and sets at the end of each, or when
asked to do so

;

to mark the chases, when made
;

to call the chases when there are two in the order in
which they were made, or the chase when there is

one with the score at forty or advantage ; and then
to direct the- players to change sides

;

to caU the chase or chases again, in order as above,
when the players have changed sides, and each chase
as a player has to play for it

;

not to call play or not play in doubtful cases before the
conclusion of the rest, unless asked to do so

;

to decide all doubtful and disputed strokes, subject to
an appeal to the dedans ;

to warn the players of any balls lying on the floor in
their way, or to their danger or disadvantage, and to
remove all such balls

;

to collect the balls into the ball-basket ; and
to keep the ball-troughs constantly replenished in the

dedans and last gallerv, and the latter especially in
three-handed and four-handed games. (J. MA*.)

TENKIS, Lawi^-. Lawn-tennis is a modern adaptation
of the first principle of tennis, in the simplest form, to a
ball-game played on grass with rackets. The balls are of
india-rubber, "hollow, and covered with white cloth. The
rackets are lighter and broader than those used at tennis.
The court for the single-handed game, one player against
one, is shown in fig. 1, that for. the three or four-handed
game in fig. 2. The dimensions of the courts, the size
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Lawn-tennis courts. Fig. 1, for single game; fig. J, for double game.

and weight of the balls, the mode of scoring, and other

details are given in the laws of the game (see below). The
only requisites for the game are the balls, rackets, net and

posts, and a hard level surface of grass. It may be, and

often is, played upon surfaces of wood, asphalt^ cement,

gravel, or other substance. The grass requires constant

mowing, rolling, and in dry weather watering, to keep it
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in order. In the winter months it should be sedulously

weeded, sown where necessary, and swept and rolled when-

ever the weather permits.

The choice of sides depends upon a toss or spin of a

racket, a^ in tennis. The winner chooses the service or

the preferable side, as he pleases. The server begins

the game by striking the ball with his racket so that it

passes ' (without touching) over the net, which is hung

across the court from the posts A, A. The ball served

must drop in the space which is diagonally opposite to

him on the other side of the net,—a space bounded by

the net, the side line, the half-court line, and the service

line. His adversary, called the "striker-out," must return

the ball before it touches the ground a second time ; and

the server must similarly return it again ; and so on, until

one or other player fails to return it over the net so that

it shall drop on the ground anywhere on the side of the

net furthest from him, and within or upon any of the lines

which bound that space, technically called his adversary's

c(yiirt, Wlien one player thus fails, he loses a stroke,

which the other is deemed to win, and it is added to the

score of the latter. The score is kept as at tennis, but
there are no chases.

Activity and condition have great value in lawn-tennis,

though there is room for much skill in placing the ball in

the comers with hard, low strokes, and in intercepting and
returning the ball by the volley while in the air, before

it reaches the ground. But in matches temper, endur-

ance, and q^licknes3 of movement count for very much.
Lawn-tennis, in one form or another, has been played for many

centuries out-of-doors. The present variety of the game was first

introduced, in a form which was soon shown to be impracticable,

about the year 1874. It was then taken up by the All England
Club at Wiflibledon, who in 1877 remodeUed the size and shape of

the court, and the laws, and altered the systean of scoring to that
which obtains in the parent game. Thereupon, with the consent
of the M.C.C. at Lord's, who lent the authority of their name to

the movement, the code of laws which now prevails, and has been
occasionally amended only in a few details, was promulgated by
the All England Club. The championship of the ^jne, which is

open to gentlemen amateurs only, was instituted at Wimbledon by
the A. E.G. in 1877. A lady's championship and a championship
for pairs (gentlemen) have also been insritutcd, and are annually
competed for on the grounds of.the A E.G. at "Wimbledon. Lawn-
tennis, in the short time which has elapsed since its introduction,

has achieved immense popularity. Prize-meetings are held annu-
ally at Bath, Cheltenham, Dublin, Edinburgh, Manchester, Liver-

pool, and many other places in the United Kingdom ; the game is

also played with as great enthusiasm in the TJnited States, Canada,
Australia, and India. In all those countries prize-meetings are held
and championships are instituted.

Laws. I

SingU-HaTided Gaine.

1. For the single-handed game the coort Is 27 feet In width and 78 feet In
length. It j3 divided across the middle by a net, the ends of which are attached
to the tops of two posts A and A (see fig. 1), which stand 8 feet outside the court
on each aide. The height of the net is 8 leet 6 Inches at the posts and 3 feet

at the centre. At each end of the court, parallel to the net, and at a dis-

tance of 9ft feet fi'om it, are drawn the base lines CD and EF, the extremities of
which are connected by the side lines CE and DF. Half-way between the side

lines, and parallel to them, is drawn the half-court line GH, dividing the
epace on each side of the net into two equal parts, called the right and left

courts. On each side of- the net, at a distance of 21 feet from it, and parallel

to It, are drawn the service lines XX and TY.
2. The balls shall te not less than "i inches nor more than 2,\ inches In

diameter, and not less than 1| oz. nor more than 2 oz. in weight.
8. In matches where umpires are appointed their decision shall be final

;

but where a referee Is appointed an appeal shall lie to bim from the decision
of an umpire on a question of law,

4. The choice of sides and the right of serving during the first game shall be
decided by toss, provided that, if the winner of the toss choose the right to
serve, the other player shaU have the choice of sides, and vice verm.

b. The players shall stand on opposito sides of the net. The player who first

delivers the ball ghall be called the server, the other the striker-out.

6. At the end of the first game the striker-ont shall become server and the
server shall become striker-out ; and so on alternately In the sutaequont games
of the set.

7. The server shall stand Vith one foot beyond (i.e., further from the net
than) the base line, and with the other foot upon the base line, and shall de-

liver the eerviee from the right and left courts alternately, beginning from the

Tight.

8. The ball sprved mast drop within the service tine, half-court line, and
aide line of the court v.hich Is diagonally opposite to that from which it was
eerved, or upon any such line.

I Printed bv uermisiion of the All England Lawn-Tenntii dub

0. It la a fault if the service be delivered from the wrong court, or if the servei

do not stand as directed In law 7, or if the ball served drop in the net or beyond
the service Line, or if it drop out of court or in the wrong court ; It Is not »
fault if the server's foot which is beyond the base line do iiot touch tho
ground at the moment at which the service la delivered.

10. A fault may not be taken.

11. After a fault, the server shall serve again from the same court ftxim which
he served that fault, nnlesa it was a lault because served from the wrong court.

12. A fault may. not be claimed after the next service has been delivered.

13. The service may not be volleyed, i.e., taken before it touches the ground.
14. The server shall not serve until the striker-out Is ready. If the latter

attempt to return the service, he shall be.deemed to be ready.

15. A ball is In play from tlie moment at which it is delivered In service (un-

less a fault) until it has been volleyed by tho striker-out in his first stroke, or

has dropped in the net or out of coiul;, or has touched either of the players or
anything that he wears or carries, except his racket in the -act of striking, or

has been struck by either of the players with his racket more than once con-

secutively, or has been volleyed before it has passed over the net, or has failed

to pass over the net before its first bound (except as provided in law 17), or

has touched the ground twice consecutively on either side of the net, though
the second time may have been out -of coart.

16. It is a let if the ball served touch the net, provided the service be other-

wise good, or if a service or fkult be deliveretl when the striker-out is not
ready, or If either player be prevented by an accideii« beyond his control from
serving or returning the ball in play. In case of a let, the service or stroke
counts for nothing, and the server shall serve again.

17. It is a good return although the ball touch the net, or, having passed
outside either post, drop oa or within any of the lines which bound the court

Into which it is returned.
18. The server wins a stroke if the striker-out volley the service, or fail to

return the service or the ball in play (escept in the case of a let), or return the

service or ball in play so that it drop outside any of the lines wliich bound his

opponent's court, or otherwise lose a stroke, as provided by law 20.

19. The striker-out wins a stroke if the server serve two consecutive faults,

or fail to return the ball in play (except In the case of a let), or return the ball

In play so that it drop outside any of the lines which bound his opponent's
court, or otherwise lose a stroke, as provided by law CO.

20. Either player loses a stroke if the ball in play touch him or anything
.that he wears or carries, except his racket in the act of striking, or if he touch
or strike the ball in play with his racket more than once consecutively, or if

he touch the net or any of its supports while the ball is in play, or if he volley

the ball before it has passed the net.

21. On either player winning his first stroke, the score is called 15 for that

player; on either player winning his second stroke, the score is called 30 for

that player; on either player winning his third stroke, the score is called 40
for that player ; and the fourth stroke won by either player is scored game for

that player, except as below.
If both players have won three strokes, the score is called denco ; and the
next stroke won by either player is scored advantage for that player.

If the same player win the next stroke, he wins the game ; if he lose the
next stroke, the score is again called deuce ; and so on until either player
win the two strokes immediately following the score of deuce, When the
game is scored for that player.

22. The player who first wins six games wins a set, except as below.
If both players win five games, the score is called games all ; and the next

fame won by either player is scored advantage game for that player. If

he same player win the next game, he wins the set ; if he lose the next
game, the score Is again called games all ; and so on until either player
win the two games immediately following the score of games all, when be
wins the set.

Note.—Players may agree not to play advantage sets, but to decide the set

by one game after arriving at the score of games alL
28. The players shall change sides at the end of every set ; but the umpire,

on appeal from either party before the toss for choice, may direct the players
to change sides at the end of every game if in his opinion either side have a
distinct advantage, owing to the sun, wind, or any other accidental cause ; but,
if the appeal be made after a match has been begun, the umpire may only
direct the players to change sides at the end of every game of the odd and
concluding set.

24. When a series of sets Is played, the player who was server in the last

game of one sot shall be striker-out in the first game of the next.

' Odds.

25. A bisque Is one stroke, which may be claimed by the receiver of the odd»
at any time during a set, except as below.

A bisque may not be taken after the service has been delivered.

The server may not take a bisque after a fault ; but the striker-out may
do so.

26. One or more bisques may be given in augmentation or diminution of

other odds.
27. Half-fifteen is one stroke given at the beginning of the second and every

subsequent alternate game of a set.

28. Fifteen is one stroke given at the beginning of every game of a set.

29. naif-thirty is one stroke given at the beginning of the first game, twQ
strokes at the beginning of the second game ; and so on, alternately, in all thf

subsequent games of a set.

30. Thirty is two strokes given at the beginning of every game of a set.

31. Half-foity is t"wo strokes given at the beginning of the first game, three
strokes at the beginning of the second game ; aqd so on, alternately, in all th«
subsequent games of a set.

32. Fori
"

irty is three strokes given at the beginning of every game of a set.

i3. Half-court : the playenj having agreed into which court the giver of th«
odds shall play, the latter loses a stroke if the ball, returned by him, drop out>

side any of the lines whidi bound that court.

Three-Sanded and Four-Handed Games.

34. The above laws shall apply to the three-handed and four-handed games,
except as below.

oj. For the three-handed and four-handed games the court is 36 feet In

width. Within the side lines, at a distance of 4i feet from them, and parallel

to them, are dra^vn the service side lines IK and LSI. The service lines ari

not drawn beyond the points I, L, K, and M, towards the side lines. In other
respects, the court is similar to that which is described in law 1.

86. In the three-handed game the single player shall serve in every alt^mat*
game.

37. In tho four-handed game, the pair who have the right to serve In the
first game may decide which partner shall do so, and the opposing pair may
decide similarly for the seconci came. The partner of the player who Berred
in the first game shall serve in the third ; and the partner of the player who
eerved in the eecnnd game shail g^ve in the fourth ; and bo on in the aaina

order in ai: the eubsequeat K^nies of a Bet.
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Sa, The players shall take the Bervlce alternately throughont each game. No
.>luyer shall receive or return a service delivered' to hi3 partner. The order

of service and of etriking-out once arranged shall not be altered, nor shall the

*trikerB-oat change courts to receive the service, before the end of the set.

39. The ball served must drop within the service line, half-court line, and
8er\'ice side line of the court which is diagonally opposite to that from which

it was served, or upon any such line.

40. It is a fault if the ball served do not drop as proviied In law 39, or if it

touch the server's partner or anything that he wears or carries.

41. If a player serve out of his turn, the umpire, as soon as the mistake is

discovered by himself or by one of the players, shall diiect the player to serve

who ought to have served ; but all strokes scored and any fault served before

fiuch discovery shall be reckoned. If a game shall have been completed before

fluch discovery, then the service in the next alternate game shall be delivered

by the partner of the player who served out of his turn ; and so on in regular

rotation. (J. IIA*.)

TENT. A tent is a portable habitation or place of

shelter consisting in its simplest form of a covering of some
textile substance stretched over a framework of cords and
poles, or of wooden rods, and fastened tightly to the ground

by pegs. Throughout the greater part of the interior of

Asia the pastoral tribes have of necessity ever been dwellers

in tents,—the scantiness of water, the consequent frequent

failure of herbage, and the violent extremes of seasons

compelling a wandering life. Tents have also been used

in all ages by armies in campaign.. In ancient Assyrian

sculptures discovered by Layard at Nineveh the forms of

tent and tent-furnishings are, similar to those which still

prevail in the East, and it appears that then as now it was

a custom to pitch tents within the walls of a city. The
ordinary family tent of the Arab nomad's of modern times

43 a comparatively spacious ridged structure, averaging

from 20 to 25 feet in length, but sometimes reaching as

much as 40 feet. Its covering consists of a thick felt of

black goat hair (cp. Cant. i. 5), or sometimes of alternate

stripes of black and white disposed horizortally. The ridge

•r roof is supported by nine poles (awamid) disposed in

sets of three, the central set being loftier than those at

each end, whereby a slope outward is formed which helps

to carry off rain. The average height inside at the centre

is 7 feet and at the sides 5 feet, and the cloths at the side

are so attached that they can easily be removed, the shel-

tered end being always kept open. Internally the tent is

separated by a partition into two sections, that reserved

for the women containing the cooking utensils and food.

The jourt or tent of the Kirghiz of Central Asia is a very

capacious and substantial structure, consisting of a wooden
frame for sides, radiating ribs for roof, and a wooden door.

The sides are made up of sections of laths, which expand

and contract in lozenges, on the principle of lazy tongs,

and to their upper extremities ribs are lashed at regular

intervals. Over this framework a heavy covering of felt

is thrown, which is either weighted down with stones or,

when necessary, stitched together.

In Western countries tents are used chiefly in military

encampments, by travellers and explorers, and for tem-

porary ceremonial occasions and public gatherings. The

material of which they are composed is commonly a light

linen canvas or navy duck; but for tents of smo.U size stout

cotton canvas is employed, being light, strong, elastic, and

sufficiently waterproof. These tents var^ in size from a

low-pitched covering, under which a couple of men can

with difficulty creep, ap to spacious marquees, in which

horticultural and agricultural shows are held, and which

can accommodate thousands of persons.

The marquee is distinguished from the tent by being a ridged

structure, devoted to show and social uses ; but the humblest tent

made— the tente d'abri or shelter tent of the French army

—

is also ridged in form. The imte d'abri affords sleeping accom-

modation for six men, and consists of a rope stretched over three

low poles and fixed into the ground. Four separate squares of

<anvas buttoned together are thrown over the rope and pegged to

the ground on each side so as to form a low ridge. Two other

st[uare3 are used for covering the ends, being thrown over the

slanting rope ends by which the poles are pegged to the ground.

Each of the six men using the tent carries one of the squares

of canvas besides his quota of the poles, rope, and pegs. The

<3ipsies and travelling tinkers of England have an equally unpre-

tentious tent, which consists of a framewori of hazel rods bent so

as to form a series of low ridges, the ends beiug stuck into the

ground, and over this frame blankets or other coverings are thrown
and pegged down. The simplest, but at the same time the least

convenient, of ordinary tents is the conical, consisting of a central

pole with ropes and canvas radiating fi'om it in an unbroken slope

to the ground. This form, however, covers much ground in pro-

portion to the accommodation it affords, as the space round tlie

circumference is of little value. A tent, therefore, which has sides

or a fall is a much more convenient structure. The counterpart

of the conical is the pyramidal tent, the four equal sides sloping

to the ground ; and this form with a fall or sides makes the square

tent, which is both convenient iu shape and firm in structure.

Small tents are also made, modified from the Arab form, with a

central pole and two lower lateral poles. In the umbrella tent

the roof is supported by a set of ribs which radiate from the pole,

precisely as the ribs of an umbrella spread out fi-om the stick. In

the balloon expansion tent, invented ia 1877 by Captain Newburgh
Stewart, R.N., the use of tent polo, pegs, and ropes is entirely

avoided, the canvas being supported by light ribs of elastic wood
resting on the ground, and the structure is kept taut by hauling

ropes descending from the apex, and secured by a holdfast driven

into the ground. When from the nature of the surface such fasten-

ing cannot be obtained, a heavy weight of any kind hung to the

hauling rope is sufDcient to moor the tent, and except iu stormy

weather the weight may be hung high up, thus leaving the whole
interior of the tent clear. As further provision against stress of

weather there are four iron holdfasts at the sides, which may be

skewered into the ground by long iron pins. Captain Stewart

claims that his tent possesses much greater stability and ca,pacity

than the ordinary army tent, that it is much more easily and ex-

peditiously pitched and taken down, and that it is very much
lighter. In the latter important respect he calculates that by the

adoption of his pattern a regiment at present carrying eighty tents

of the Indian service pattern would save no less than twenty tons

of transport.

TEPLITZ, or T5plitz, one of the most frequented

watering-places in the north of Bohemia, is picturesquely

situated about 30 miles south of Dresden, in the plain

of the Biela, which separates the Erzgebirge from the

Bohemian Mittelgebirge. The main interest of the little

town centres in the bathing season, which reaches its

height in August ; and the arrangements for the con-

venience and amusement of visitors are very complete.

There is a large curhaus, and numerous handsome bath-

houses are situated both in Teplitz and in the immediately

adjoining village of Schiinau. The environs are laid out

in pretty and shady gardens and promenades, the finest

being in the park which surrounds the chateau of Prince

Clary, the superior of the town. The other chief build-

ings are the Roman Catholic and Protestant churches, the

Jewish synagogue with a conspicuous dome, and the

theatre. The saline-alkaline springs of Teplitz, ten to

twelve in number, ranging in temperature from 90° to

117° Fahr., are classed among what are called "indifferent"

waters. Used until lately almost exclusively for bathing,

they are prescribed for gout, rheumatism, and some scro-

fulous affections, and their reputed efhcacy in alleviating

the effects of gun-shot wounds had gained for Teplitz th«

sobriquet of "the warriors' bath." Military baths are

maintained in the. town by the Governments of Austria,

Prussia, and Saxony, and there are also bath-houses foi

the poor. Teplitz is much visited for the after-cure, aftei

Carlsbad and similar spas. The number of patients in

1883 was 6000 and the passing visit>./,'S wore almost aa

numerous. The presence of a bed of lignite in the

neighbourhood has encouraged the industrial developmeni

of Teplitz, which carries on manufactures of cotton and

woollen goods, india-rubber, chemicals, hardware, kc- In

1880 the united population of Teplitz and Schonau wa|

16,750.

The thermal springs are fabled to havs been discovered as earlj

as 7G2, but the hrst authentic mention of the baths occurs in th»

16th century. The town is mentioned in the 12th century, thj

name being derived from a Slavonic word meaning " warm bath,*

Teplitz figures in the history of Wallcnstein, and is also interest

ing as the spot where the raonarchs of Austria, Russia, and Trussi^

first signed the triple alliance against Napoleon in 1813. It is «
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curious fact that on the day if the earthquatt at Lisbon (1st

November 1775) the main spring at Teplitz ceased to flow for some
^inutes.

TERAMO, a town of Italy, capital of the province of

Teramo (formerly Abruzzo Ulteriore I.) and an episcopal

see, stands on the left bank of the Tordino where it is joined

by the Vezzola, 12 miles from the coast and 876 feet above

sea-level. It is connected by a branch line with Giulianova

on the railway from Ancona to Brindisi. The picturesque

valley of the Tordino is here dominated by the peaks of

the Gran Sasso d'ltalia (9522 feet). The town is traversed

by one straight wide street with large houses, but for the

most part it consists of narrow dirty lanes ; the modern
suburbs are good. The cathedral (1317-55) has been
greatly modernized ; the church of San Agostino is in the

later Gothic style. The antiquities include remains of a
gateway, a theatre, and baths, as well as numerous in-

scriptions There are manufactures of wool and silk, and
of straw hats and pottery. The population of the town
in 1881 was 8634, with its suburbs 13,988 (commune,
20,309).

Teramo is the ancient Interamna Prwtutiana, capital of the
Praetutii. In the Middle Ages it was known as Aprutium (whence
Abruzzo) ; the intermediate form of the present name was Teramne.

TERAPHIM (D'D-in), a Hebrew word found only in

the plural, which the Authorized Version sometimes simply

transcribes (Judges xvii. 6, xviii. 14 sq.; Hosea iii. 4), but

elsewhere translates by "images" (Gen. xxxi. 19 and often

elsewhere), "image" (1 Sam. xix. 13), "idols" (Zech. x.

2), "idolatry" (1 Sam. xv. 23) The etymology of the

word "is quite obscure (see Gesenius, Thesaurus, p. 1519

$q.), but it appears that the teraphim were a kind of idols

(Gen. xxxi. 30), with something of a human figure (1 Sam.
xix. 13); and, though their use was condemned by the

prophets (1 Sam. xv. 23; cp. 2 Kings xxiii. 24), they were
long commonly used in popular worship, both domestic

(1 Sam. xix. 13, in the house of David and Michal) apd
public (Judges xviii.). They are associated with the ephod,
which in this connexion seems to mean a plated image,

and Hosea speaks of ephod and teraphim as essential

elements in the religious usages of northern Israel. Like
the ephod, they were specially associated with divination,

and in particular wdth the sacred lot (Zech. x. 2; Ezek. xxi.

21 [26]) From the last passage it appears that teraphim
were used by the Babylonians as well as- by the Hebrews.
These statements and references cover all that is known
about the teraphim ; the fables of the rabbins are collected

in Buxtorf, Lex. Talmud., 2660 sq.

TERBURG, Gerard (1608-1681), subject painter, was
bom in 1608, at ZwoUe, in the province of Overyssel,

Holland. His father, also an artist, sent him to study in

Rome, where he adopted a style distinguished by great

finish and accuracy. He practised for a time in Paris

with much success, visited England, it is said, and then

returned to Holland. In 1648 he was at Miinster during
the meeting of the congress which ratified the treaty of

peace between the Spaniards and the Dutch, and executed

his celebrated little picture, painted upon copper, of the

assembled plenipotentiaries,—a work which, along with

the Guitar Lesson, now represents the master in the

national collection in London. At this time Terburg was
invited to visit Madrid, where he received employment
and the honour of knighthood from Philip IV. It is said

that, in consequence of an intrigue, he was obliged to

return to Holland. He seems to have resided for a time

in Haarlem ; but he finally settled in Deventer, where he
became a member of the town council, as which he
appears in the portrait now in the gallery of The Hague.

Ho died at Deveoter in 1681.

Tefburjj is excellent as a portrait painter, but still greater as a

Daintir or genre subjects. He depicts with admirable truth the

life of the wealthy and cultured classes of his time, and his wort
is free from any touch of the grossness which finds so large a

place in Dutch art. His figures are well drawn and expressive in

attitude ; his colouring is clear and ricli ; but his best skill lies in

his unequalled rendering of texture in draperies, which is seen to

advantage in such pictures as the Letter in the Dutch royal col-

lection, and in the Paternal Advice (known as the Satin Gown)

—

engraved by Wille—which exists In various repetitions at Berlin

and Amsterdam, and in the Bridgewater Gallery. Terburg's works
are rare ; only about eighty have been catalogued.

TERCEIRA. See Azores, vol. iii. p. 171.

TEREDO, a genus of Lamellibranchiate Mollusca, of

the order Isomya, sub-order Sinupallia, family Plioladacea

(see Mollusca, vol. xvi. p. 685) The animals included

in this genus are commonly known as "ship-worms,"

and are notorious for the destruction which they cause in

ships' timbers, the woodwork of harbours, and piles or

other wood immersed for a long period in the sea. They
inhabit long cylindrical holes, which they excavate in

the wood, and usually occur in great numbers, crowded

together so that often only a very thin film remains between

the adjacent burrows. Each burrow is lined with a layer

of calcareous substance secreted by the mollusc ; this

lining is not usually complete, but stops short a little

distance from the inner end of the burrow, where the boring

process continues to take place. In some burrows, how-

ever, the lining is complete, either because the animal has

reached its full size or because some cause prevents it

continuing its tunnel ; in such cases the calcareous tube

has a hemispherical termination. The burrows are usually

driven in the direction of the grain of the wood, but not

invariably so. When a knot or nail or the tube of a

neighbour is reached, the course of the burrow is altered

so as to bend round the obstruction. One burrow is never

found to break into another.

The adult Teredo, when removed from its burrow and
calcareous tube, is from a fetv inches to 3 feet in length,

according to the species to which it belongs, and is

cylindrical and worm -like ic appearance. The anterior

end, which lies at the bottom of the burrow, is somewhat
enlarged and bears a pair of shells or valves, which are

not connected by the usual ligament, but are wiHely

separated dorsally. The valves are triangular in shape

and very concave on the side which is in contact with the

animal. In front their edges are widely separated, and
the mantle tube, which is elsewhere closed, has here a
slight median aperture, through which the short sucker-like

foot can be protruded. The next portion of the body
behind the shell -bearing part is naked, except for the

shelly lining of the burrow, which is secreted by this

part. Anteriorly this portion contains part of the body
proper; posteriorly it forms a tube divided internally by
a horizontal partition into two chambers. In the lower

chamber are the elongated gUl plates, which have the

typical lamellibranchiate structure. In the upper chamber
anteriorly is the rectum. A thick muscular ring terminates

this region of the body, and bears two calcareous plates

shaped like spades or battledores. The expanded parts

of these plates are free and project backwards ; the handle

is fixed in a deep socket or pit lined by epidermis. These
calcareous plates are called pallets (Fr. palmutes). Behind
the pallets the tubular body bifurcates, forming two siphons

similar to those of other Lamellibranchs ; the siphons can

be contracted or expanded within wide limits of length.

The principal organs of the body—stomach, heart, genera-

tive organs, ajid nephridia—are situated in the anterior part

of the body, forming a visceral mass, which extends some
distance behind the valves. The heart is above the in-

testine and not perforated by it. The two valves are

connected by an anterior adductor muscle.

From its resemblance to Pholas, Teredo is placed by conchologists

in the family Fholadids?, among the Isomya ; but it is still unde-
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cided which part of the body corresponds to the posterior adductor.

According to Quatrcfages, it is a muscular band passing transversely

between the handles of the pallets. His discussion of this point is

connected with another, namely, the nature of the long tubular

portion of the body behind the valves. Deshayes limits the extent

of the mantle to the part covered by the shell, and considers all

the rest of the animal as formed by the siphons ; the branchise and
part of the other viscera in this view are contained in the siphons.

Quatrefages argues that the siphons commence at the point where
their retractor muscles are inserted, namely, at the muscular ring

Corresponding to the pallets. This reasoning is plausible ; but it

is difficult to accept the view that the retractor muscles of the
siphons and the posterior adductor muscle are so closely connected
as Quatrefages thinks ; in other Isomya the retractors of the siphons
and the posterior adductor are distinct and separate. Deshayes
believes that the single adductor between the valves results from
the fusion of the two muscles usually separate. Jeffreys believes

that the posterior adductor is. really present between the posterior

parts of the valves ; but the opinion of a conchologist on a question
of morphology is not of very great weight. In other Isomya the
visceral (parieto-splanchnic) ganglia are attached to the ventral
surface of the posterior adductor. In Teredo these ganglia are
situated at the posterior end of the body proper, some distance
behind the shells, and immediately behind the generative organ.
It is here probably that the rudiment of the posterior adductor, if

it exists, is to be sought ; or, if it does not exist, it is here that it

originally was placed.

It is evident that the anatomy of Teredo has not yet been in-
vestigated from the point of view of modem morphology ; but as
far as can be judged at present the body proper extends back some
distance behind the shells, to the posterior limit of the visceral
mass. The part between this and the pallets is a tubular prolonga-
tion of the mantle chamber containing the extended gill laminse,
and beyond the pallets are the separate siphons. Besides the
visceral ganglia a cerebral and a pedal pair are present The
stomach is provided with a large crystalline style. The function
of the pallets is to form an operculum to the calcareous tube when
the siphons are withdrawn into it. In some species the external
or narrower end of the calcareous tube is provided with transverse
laminae projecting into the lumen ; and in some the external aper-
ture is divided by a horizontal partition into two, one for each
siphon.

The Teredo, according to Quatrefages, is ditecions, though Gwyn
Jeffreys believes it to be hermaphrodite. As in the case of the
oyster, the ova are retained in .the branchial chamber during the
early stages of their development. The segmentation of the ovum
is unequal, and leads to the formation of a gastrula by epibole.

By the growth of a preoral lobe .provided with a ring of cilia, and
by the formation of a mouth and an anus, the trochosphere stage is

reached. A pair of thin shells then appear on the sides of the larva,

connected by a hinge on the dorsal median line, and the foot grows
out between mouth and anus. By the time the larvae "swarm,"
or leave the branchial cavity of the parent to live for a time as free-

ewimming pelagic larvae, the valves of the shell have grown so large
as to cover the whole of the body when the velum is retracted ; the
foot is also long, cylindrical, and flexible, and can be protruded far
beyond the shell. The valves of the shell at this stage are hemi-
spherical in shape, so that the whole larva when its organs are
retracted is contained in a globular case.

Concerning the later changes of the larva and the method by
ivhieh it bores into wood nothing or little is known from direct
observation. Much has been written about the boring of this and
other marine animals, but even yet the matter cannot be said to be
satisfactorily elucidated. Osier, in a paper in Phil. Trans., 1826,
argued that the Teredo bores by means of its^shells, fixing itself by
the surface of the foot, which it uses as a sucker, and then rasping
the wood with tha rough front edges of the shell-valves. This view
was-founded on the similarity of the arrangement of the shells and
muscles in Teredo to those occurring in Pholas, in which the method
of boring described was actually observed. W. Thompson, in a
paper in the Edinb. New Phil. Joum., 1835, supported the view
that the excavation is due to tho action' of a solvent secreted from
the surface of the animal. Albany Hancock, again {Ann. and Mag.
Nat. Hist., vol. xv. ), thinks that the excavating power of Teredo
is due to silicioua particles embedded in the anterior portion of the
itrtegument, in front of the valves. But the actual existence of
either silicious particles or acid secretion has been denied by others.
Jeffreys believes that the foot is the organ by which the animal
burrows. In the larger number of Lamellibranchs the foot is

doubtless a burrowing organ, and it is difficult to see how the
limpet hollows out the rock to which it is attached if not by
means of the surface of its foot. At the same time it is diSGcult to
explain how the soft muacular foot can penetrate into hard wood.
The process is of course slow, and Jeffreys supposes that particles
are detached one by one from trne moistened surface to which the
foot is applied. In any case the valves are covered by an epidermti
which could scarcelv be ther e if they were used in burrowing.

!a--9*

Teredo grows and borrows at an extremely rapid rate : spawning
takes place in the spring and summer, and before tho end of the
year the animals are adult and their burrows of large size. Quatre-
fages relates that at Guipuzcoa (N. Spain) a ferry-boat was sunk
accidentally in the spring, and was raised four months aftenvards,
when Its timbers were already'rendered useless by T. pedicellata.How long the animals live is not accurately known, but Quatre-
fages found that they nearly all perished in the winter. This can-
not be generally the case, as the size of the tubes varies so greatly.
In Holland their greatest ravages are made in July and August
Iron ships have nothing to fear from their attacks, and,the copper
sheathing now almost universally used protects wooden hulls. A
gr^t deal of loss is, however, caused by Teredo in harbour works
and shippmg stages, and the embankments in Holland are con-
tinually mjurcd by it The most efficient protection is afforded by
large-headed naUs driven in in close proximity. 'Soaking wood in
creasote is not a certain safeguard

; Jeffreys found at Christiania
in 1863 that a large number of harbour piles previously soaked in
creasote had been completely destroyed by T. navalis. Coal tar
and the silicate of lime, used for coating stonework, have been sug-
gested as protective coverings, but they do not seem to have been
adequately tested.

Species of Teredo occur, in all seas. The animal was known to
the ancienta and is mentioned by Theophrastus, Pliny, and Ovid.
In 1715 it is mentioned by Valisnieri, in 1720 by Deslandes. In
1733 great attention was drawn to it on account of the di-scovery
that the wooden dykes of Holland were being rapidly destroyed
by ship-worms, and that the country was in danger of inundation.
Three treatises were published concerninj^ tho animal, by P. Mas-
suet, J. Roussot, and Godlrey SfeUius. The work of the last-namedi
which was the best, described the anatomy of the creature and
showed that its affinities were with bivalve moUuscs. Tho truth
of SeUius's view was not grasped by Linnieus, who placed Teredo
together with Serpiila in the genus Dentalium ; but its proper
position was re-established by Cuvier and Lamarck. AdansoB^
unaware of the work of Sellius, in 1767 believed himself to be the
first to discover tho moUuscan affinities of Teredo. It will not bo
necessary to give here a definition of the genus taken from any
systematist ; it will be sufficient to point out that the long cy-
lindrical body with ita two small anterior polygonal valves, the
absence of a ligament and accessory valves, the muscular ring
into which are inserted the calcareous pallets, and the continuous
calcareous tube liuin^-the hole bored by the animal are tho
diagnostic features.

Jeffreys, in his British CoTichology, gives the following species aa
British:

—

Teredo norvcgica, Spengler; T. navalis, Linn.; T. pedi-
cellata, Quatrefages ; T. megotara, Hanley. T. norvegica occurs
chiefly on the west coast of Great Britain. It was taken by
Thompson at Portpatrick in Wigtownshire, and occurred in Jef-
reys's time in abundance at Milford Haven. This species has been
described by Gmelin and a number of British authors as T. navalis,
Linn. It is distinguished by having the base of tha.pallets simple^
not forked, and the tube semi-concameret' d at its narrower pos-
terior end. The length does not usually ' axceed a foot. It is tho
T. navium of Sellius. T. navalis has been identified from tho
figures of Sellius, to which Linnfieus referred ; Sellius called it T.
Tnarina. It occurs on all the western and southern coasts of
Europe, from Christiania to the Black Sea, and is the species which
causes so much damage to the Dutch embankments. The pallets

of this species are small knd forked, and the stalk is cylindrical.

The tube is simple and not chambered at ita narrow end. T.
pedicellata was originally discovered by Quatrefages in the Bay of

Los Pasages on the north coast of Spain ; it has also been found in
the Channel Islands, at Toulon, in Provence, and in Algeria. In
T. megotara the tube is simple and the palleta like those of T,

norvegica ; it occurs at Shetland and Wick, and also on the western
shore of the Atlantic, where its range extends from Massachusetts

to South Carolina. T. malleolus, Turton, and T. hipinnala, Turton,
belong to the West Indies, but are often drifted in floating timber
to the coasta of Europe. Other occasional visitants to the British

shores are T. eoxavata, bipartita, spatha, fusticulus, cucuUata, and
fimbriata. These were described by Gwyn Jefireya in Ann. and
Mag. Nat. Sist., 1860. T. fimbriata is stated to be_ a native of

Vancouver's Island. A kind oi ship-worm, the Nausitora dunlopei

of Perceval Wright, has been discovered in India, 70 miles from
the sea, in a stream of perfectly fresh water, namely, the river

Kumar, one of the branches of the Ganges. T. comi/ormis. Lam.,
is found burrowing in the husks of cocoa-nuts and other woody
fmite floating in the tropical seas its tubes are extremely crooked
and contorted for want of space. Fossil wood and pfdm-fruits of

Sheppey*nd Brabant are pierced in the same way.
Twenty-four fossil species have been recognized in the Liaf and

succeeding beds of Europe and the United States. The sub-genns

Teredina, Lam. , is a fossil of the Eocene of Great Britain and France.

Littraturt. — See, bealdeji the works already mentioned, Godfrey Bellfu*,

Historia NiUuralis TeredinU ku Xylophagi ilarini, 1733 ; Adanaon, HMOin
NatMnOt du StrU^, Faria, 17(7; QostretsgeB, AnnaUt da ScU Hat., 18M.W:

^xm. — 24
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Forbes and Hanley, BrU. ilolluica, IS5S; B. Hatschelf, Eniwicklung v. Ttredo:
Arbeiten aus dem ZooL Inst. Wien, 1880 ; Deahayea, MoUusqyes cCAlgirit ; Sir E.
Home» "Anatomy of Teredo," in Phil, Trans,, voL xcvl. ; Frey and Leuckart,
Beitrag€ tnir Kenntnits vdrbeHowr Thiert, 1847 ; Woodward. UanuaZ o/Moltusca,

U)ndon, 1851. (J. T. C.)

TEREK (Russ. Tershaya oblast), a Russian government

of Caucasia, situated to the north of the main Caucasus

chain. It is bounded by Stavropol on the N., by the

Caspian Sea and Daghestan on the E., by Tiflis and Kutais

on the S., and by Tchernomorsk and Kuban on the W.
It has an area of 23,548 square miles. From Mt Elburz

to Kazbek the southern boundary coincides with the main
snow-covered range of the Caucasus and thus includes its

highest peaks ; further east it follows" a sinuous line so as

to embrace the secondary chains and their ramifications.

Nearly one-third of the area is occupied by hilly tracts,

the remainder being undulating and flat land belonging to

the depression of the Terek ; one-half of this last, on the

left bank of the river, is 'Occupied by sandy deserts, salt

clay steppes, and arid stretches' unsuited for cultivation.

Granites, syenites, diorites, and Palaeozoic schists consti-

tute the nucleus of the Caucasus mountains ; Jurassic and
Cretaceous formations rise to great heights in the secondary

chains ; and a series of Tertiary formations, covered by
Quaternary deposits, cover a wide area in the prairies and

steppes. A group of mineral springs occurs about Pyaii-

OOKSK (j-w.).

The climate is. continental. The mean annual temperatures are
49°"6 Fahr. at Pyatigorsk (1850 feet above the sea ; January 39°,

July 70°) and iT'T at Vtadikavkai (2230 ft. ; January 23°, July
69°), but frosts a few degrees below zero are not uncommon. The
mountain slopes receive an abundance of rain (37 in.), but the

steppes suffer much from drought (rainfall between 10 and 20 in. ).

Nearly the whole of the government belongs to the drainage area

of the Terek, but the north-west corner is watared by the upper

tributaries of the Kuma. The Terek rises at the height of about

8000 feet in the glaciers of the Kazbek on the southern slope of tho

main chain of the Caucasus,- .liich it pierces by the Darial gorge to

the south of Vladikavkaz after having received several dons or

streams (Res, Guzel, Fiag, Ar).' In 63 miles it descends nearly

6000 feet. A few miles above Vladikavkaz it is 2068 feet above

sea-level, at Mozdok 441 feet, and it is 29 feet below the Black Sea

at Kiilyar. From Vladikavkaz it pursues a north-easterly direction

before taking its eastward course ; it seems most probable that at a

recent epoch (Post-Pli(-';ene) it joined the Kuma and perhaps the

Manytch instead of flowing into the Caspian. In the lower part

of its course it flows at a higher level than that of the neighbouring

plains, and is kept in its bed by dam.s. Inundations are frequent

and cause great destruction. The delta begins at Dubovka (50

miles from the Caspian), and at this part the river frequently

changes its bed. The Old Terek is no longer navigable, the chief

current being directed northwards into the New Terek. Several

canals made by the Cossacks supply water for the irrigation of the

neighbouring fields. Its chief tributaries are the Sunja on the

right, and the Tcherekh, the Baksan, and the Malka, in its upper
course, on the left. The population of the government in 1884

was 615,660 ; of 606,500 inhabitants returned ia 1883, 238,230

were Little and Great Russians, 1230 Georgians, 18,500 Armenians,

4300 Germans, 2570 Poles, 4780 Jews, 23,630 Ossets, 194,480

Tchetchcns and Ingushis, 72,160 Kabardians, 9130 mountaineers of

the Avarii.n stem, 25,360 Kumyks, 1770 Tatars, 6270 Nogais, 2470
Kalmucks, and 1620 Persians. Out of these 239,500 were reckoned

as belonging to the Greek Orthodox Chvu-ch, 336,460 were Mussul-

mans, 17,730 Gregorian Armenians, and the remainder Protestants,

Catholics, and Jeivs. Owing to the great fertility of the soil in the

well-watered districts, agiiculture is the chief occupation. In 1882

the crops, although below the average, yielded 967,000 quarters of

corn, 268,000 bushels of potatoes, 6,750,000 gallons of wine, and
tobacco to the value of £18,000. Cattle breeding is extensively

carried on in the steppes, and there were in the same year 118,630
horses, 582,800 cattle, and 1,226,400 sheep ; murrains, however, are

frequent, and cause great loss. Manufactures occupy only 3371 per-

sons, and their yearly production hardly reaches £300,000 in value.

Petty trades are rapidly spreading in- the villages. Trade suffers

from want of good roads. The railway from Russia to the Caucasus

has not yet (1887) got beyond Vladikavkaz. The military and other

chief roads have an aggregate of only 1300 miles. The exports are

limited to corn, wine, cattle, and some raw produce.

The government is divided into six districts, the chief to^vns of

which, with their populations in 1883, were Vladikavkaz (32,340),

thecapital, Georgievsk (4250), Groznyi (6280), Kizlyar (8780). Moz-
dok (8380), and Pyatigorsk (11,120).

TERENCE. P. Terentins Afer (185 M59 B.C.) holds a
unique position among Roman writers. No writer in any
literature has gained so great a reputation who has con-

tented himself with so limited a function. He lays no
claim to the position of an original artist painting from
life or commenting on the results of his own observation.

His art has no relation to his ovra time or to the country

in which he lived. The chief source of interest in the

fragmentary remains of Nasvius, Ennius, Pacuvius, Accius,

and Lucilius is their relation to the national and moral

spirit of the age in which they were written. Plautus,

though, like Terence, he takes the first sketch of his plots,

scenes, and characters from the Attic stage, is yet a true

representative of his time, a genuine Italian, writing before

the genius of Italy had learned the restraints of Greek art.

The whole aim of Terence was to present a faithful copy
of the life, manners, modes of thought and expression

which had been drawn from reality a century before his

time by the vfriters of the New Comedy of Athens. The
nearest parallel to his literary position may. be found in

the aim which Virgil puts before himself in his Bucolics.

He does not seek in that poem to draw Italian peasants

from the life, but to bring back the shepherds of Theo-

critus on Italian scenes. Yet the result obtained by
Virgil is difierent.- The charm of his pastorals is the

Italian sentiment which pervades them. His shepherds

are not the shepherds of Theocritus, nor are they in any
sense true to life. The extraordinary result obtained by
Terence is that, while he has left no trace in any of his

comedies of one sketching from the life by which he was
surrounded, there is perhaps no more truthful, natural

and delicate delineator of human nature, in its ordinary

and more level moods, within the whole range of classical

literature. His permanent position in literature is due,

no doubt, to the art and genius of Menander, whose crea-

tions he has perpetuated, as a fine engraver may perpetuate

the spirit of a great painter whose works have perished.

But no mere copyist or verbal translator could have
attained that result

, Though without claims to creative

originality; Terence must have had not only critical genius,

to enable him fully to appreciate and identify himself

with his originals, but artistic genius of a high and pure-

type. _ The importance of his position in Roman litera-

ture consists in this, that he was the first writer who set

before himself a high ideal of artistic perfection, and wa»
the first to realize that perfection in style, form, and con-

sistency of conception and execution. Living in the in-

terval between Ennius and Lucilius, whose original force>

and genius survive only in i-ude and inartistic fragments,

he produced sis plays, which have not only reached our
time in the form in which they were given to the world,

but have been read in the most critical and exacting

literary epochs, and still may be read without any feeling

of the need of making allowance for the rudeness of a
new apd undeveloped art.

While his great gift to Roman literature is that he first

made it artistic, that he imparted to " rude Latium " the

sense of elegance, consistency, and moderation, his gift to
the world is that -through him it possesses a living image
of the Greek society in the 3d century B.C., presented in

the purest Latin idiom. Yet Terence had no affinity by
birth either with the Grefek race or with the people of

Latium. He was Inore distinctly a foreigner than any of

the great classical writers of Rome. He lived at the.

meeting-point of three distinct civilizations,—the mature,

or rather decaying, civilization of Greece, of which Athens
was still the centre,- that of Carthage, which was so soon to

pass away and leave scarcely any vestige of itself ; and the

nascent civilization of Italy, in which all other modes were>

soon to be absorbed. Terence was by birth a Phoenician,
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and was thus perhaps a fitter medium of connexion between

the genius of Greece and that of Italy than if he had been

a pure Greek or a pure Italian
;
just as in modern times

the Jewish type of genius is sometimes found more detached

from national peculiarities, and thus more capable of repro-

ducing a cosmopolitan type of character than the genius of

men belonging to the other races of Europe.

Our knowledge of the life of Terence is denved chiefly

from a fragment of the lost work of Suetonius, De Viris

Illusirihus, pre.'iervod in the commentary of Donatus.

Confirmation cf some of the statements contained in the

Life '3 obtained from later writers and speakers, and also

from the prologues to the difi"erent plays, which at the

same time throw light on the literary and personal rela-

tions of the poet. These prologues were among the

original sources of Suetonius ; but he quotes or refers to

the works of various grammarians and antiquarians

—

Porcius Licinus, Volcatius Sedigitus, Santra, Nepos, Fene-

atella, Q. Cosconius— as his authorities. The first two
lived within a generation or two of the death of Terence,

and the first of them shows a distinct animus against him
and his patrons. But, notwithstanding the abundance of

authorities, there is uncertainty as to both the date of his

birth and the place and manner of his death. The doubt
as to the former arises from the discrepancy of the MSS.
His last play, the Adelphi, was exhibited in 160 B.C.

Shortly after its production he went to Greece, being

then, according to the best MSS., in his twenty-fifth

("nondum quintum atque vicesimum egressus^ annum"),
according to inferior MSS., in his thirty-fifth year. This

uncertainty is increased by a discrepancy between the

authorities quoted by Suetonius. Cornelius Nepos is

quoted for the statement that he was about the same
age as Scipio (born 185 P.c.) and Laelius, while Fenestella,

an antiquarian of the laier Augustan period, represented

him as older. As the authority of the MSS. coincides

with that of the older record, the year 185 B.C. may be

taken as the most probable date of his birth. In the

case of an author drawing originally from life, it might
seem improbable that he should have written six comedies,

80 true in their apprehension and delineation of various

phases of human nature, betweon the ages of nineteen and
twenty-five. But the case of an imitative artist, reproduc-

ing impressions derived from literature, is different; and
the circumstances of Terence's origin and early life may
well have developed in him a precocity of talent. His

acknowledged intimacy with Sfipio and Laelius and the

general belief that they assisted him in the composition of

his plays are more in accordance with the statement that

he was about their own age tian that he was ten years

older. Terence, accordingly, more even than Catullus,

Tibullus, or Lucan, is to be ranked among those poets

who are the "inheritors of unfulfilled renown." He is

said to have been bom at Carthage, brought to Rome as

a slave, and carefully educated in the house of M. Teren-

tius Lucanus, by whon-, he was soon emancipated. A
difficulty was felt in ancient times as to how he originally

became a slave, as t'jere was no war between Rome and

Carthago between 'iie Second and Third Punic Wars, and

no commercial re'ltions between Africa and Italy till after'

the destruction jf Carthage. But there was no doubt as

to his Phoeni' lan origin. He was admitted into the

intimacy of yung men of the best families, such as Scipio,

Laelius, and Furius Philus, and he enjoyed the favour of

older mer of literary distinction and official position, such

as C. S>-Jpicius Gallus, Q. Fabius Labeo, and M. Popillius.

He is .iaid to have owed the favour of the great as much to

his personal gifts, and graces as to his literary distinction

;

' Ritscbl reads ingrcsstts, which wouM make him a year younger.

and In one of his prologues he declares it to be his ambi-
tion, while not ofi'ending the many, to please the " boni."

Terence's earliest play was the Andria, exhibited in

166 B.C., when the poet could have been only about the

age of nineteen. A pretty, but probably apocryphal, story

is told of ,his having read the play, before its exhibition,

to Caecilius (who, after the deatli of Plautus, ranked as

the foremost comic poet), and of the generous admiration

of it manifested by Caecilius. A similar instance of the

recognition of rising genius by a poet whose own day was
past is found in the account given of the visit of Accins,

on his journey to Asia, to the veteran Pacuvius. The
next play exhibited by Terence was the Hecyra, first pro-

duced in 165, but withdrawn in consequence of the bad
reception which it met with, and afterwards reproduced in

160. The Ueauton-timoroumenos appeared in 163, the

Eunuchus and Phormio in 161, and the Adelphi in 160 at

the funeral games of L. .^milius Paulus.

After bringing out these plays Terence sailed for Greece,

either to escape from the suspicion of publishing the works

of others as his offn, or from the desire to obtain a more
intimate knowledge of that Greek life which had hitherto

been known to him only in literature, and which it was

his professed aim to reproduce in his comedies. The
latter is the more probable motive, and we recognize in

this the first instance of that impulse to visit the scenes

familiar to them through literature which afterwards acted

on many of the great writers of Rome. From this voyage

to Greece Terence never returned. According to one account

he was lost at sea, according to another he died at Stym-

phalus in Arcadia, and according to a third at Leucadia,

from grief at the loss by shipwreck of his baggage, con-

taining a number of new plays which he had translated

from Menander. The old grammarian quoted by Suetonius

states that he was ruined in fortune through his intimacy

with his noble friends. Another account speaks of him

as having left behind him property consisting of gardens,

to the extent of twenty acres, close to the Appjan Way.

It is further stated that his daughter was so ^•ell pro-

vided for that she married a Roman knight.

The tone of the prologues to Terence's plays is for the

most part apologetic, and indicates a great sensitiveness to

criticism. He constantly speaks of the malevolence and de-

traction of an older poet, whose name is said to have been

Luscius Lavinius or Lanuvinus. The chief charge which

his detractor brings against him is that of contaminatio,

the combining in. one play of scenes out of difi'erent Greek

plays. Terence justifies his practice by that of the older

poets, Naevius, Plautus, Ennius, whose careless freedom

he follows in preference to the " obscura diligentia " of his

detractor. He recriminates upon his adversary as one

who, by his literal adherence to his original, had turned

good Greek plays into bad Latin ones. He justifies him-

self from the charge of plagiarizing from Plautus and

Nsevius. In another prologue he contrasts his own treat-

ment of his subjects with the sensational extravagance of

others. He meets the charge of receiving assistance in

the composition of his plays by claiming, as a great honour,

the favour which he enjoyed with those who were the

favourites of the Roman people.

We learn from these prologues that the best Roman
literature was ceasing to be popular, and had come to rely

on the patronage of the great. A consequence of this

change of circumstances was that comedy was no longer

national in character and sentiment, but' had become imi-

tative and artistic. The life which Terence represents is

that of a well-to-do-citizen class whose interests are com-

monplace, but whose modes of thought and speech are

refined, humane, and intelligent. His characters are finely

delineated and discriminated rather than boldiv conceived
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as they are in Plautua. Delicate irony and pointed epi-

gram take the place of broad humour. Love, in the form
of pathetic sentiment rather than of irregular passion, is

the chief motive of his pieces. His great characteristics

are humanity and urbanity, and to this may be attributed

the attraction which he had for the two chief representa-

tives of these qualities in Roman literature,—Cicero and
Horace. It was through the comedies of Terence that the

finer influences of the Epicurean philosophy—the friendli-

ness, the tolerance, the consideration for the feelings of

others, inferiors as well as equals, inculcated by that

philosophy—entered into Roman life and literature. The
dissolving influence of that school on the severer personal

morality of the older Roman republic also entered into

Roman life through the same medium. But it was a
great gain to the strong but rude Roman character to

learn, as it could from every line of Terence, lessons not
only of courtesy and social amenity but of genuine sym-
pathy and consideration

Terence's pre-eminence in art was recognized by the critics of the
Augustan age

:

" Vincero Cseciliua gravitate, Terentius arte.*"

The art of his comedies consists in the clearness and simplicity with
which the situation is presented and developed, and in the consist-
ency and moderation with which his various characters play their
part. But his great attraction to both ancient and modern writers
has been the purity and charm of his style, whether employed in
narrative or dialogue. This charm he derived from 'his familiarity

with the purest Latin idiom, as it was habitually used in the
intimate intercourse of the best Roman families, and also with the
purest At'.i-; idiom, as.it had been wi'itten and spoken a ceutui-y
before his own time. The fine Attic flavour is more perceptible in
his Latin than in the Greek of his contemporaries. He makes no
claim to the creative exuberanbe of Plautus, but he is entirely free

from his extravagance and mannerisms. The superiority of his

style over that of Lucilius, who wrote his satires a generation later,

is almost immeasurable. The best judges and the greatest masters
of style in the best period of Roman literature were his chief admirers
in ancient times. Cicero frequently reproduces his expressions,
applies passages in his plays to his own circumstances, and refers

to nis personages as typical representations of character.' Julius
Caesar characterizes him as "puri sermonis amator." Horace, so
depreciatory in general of the older literature, shows his apprecia-
tion of Terence by the frequent reproduction in his Satires and vp
his Odes of his language and his philosophy of life. Quintilian
applies to his writings the epithet "elegantissima," and in that
connexion refers to the belief that they were the work of Scipio
Africanus. His works were studied and learned by heart by the
great Latin writers of the Renaissance, such as Erasmus and Me-
lanchthon ; and Casaubon., in his anxiety that his son should write
a pure Latin style, inculcates on him the constant study of Terence.
Montaigne applies to him the phrase of Horace :

"Liqnidus poroque simillimua amni.'*

He speaks of "his fine expression, elegancy, and quaintness," and
adds, " he does so possess the soul with his graces that we forget
those of his fable. "^ It is among the French, the great masters of
the prose of refined conversation, that his merits have been most
appreciated in modern times. Sainte-Beuve,in his Kouveaux Lundis,
devotes to him two papei-s of delicate and admiring criticism. He
quotes Fenelon and Addison, "deux esprits polis ct doux, de la

m6m_e famille litteraire," as expressing their admiration for the
inimitable beauty and naturalness of one of his scenes. Fenelon is

said to have preferred him even to Moliere. Sainte-Beuve calls

Terence the bond of union between Roman urbanity and the Atticism
of the Greeks, and adds that it was in the 17th century, when
French literature was most truly Attic, that he was most appreci-
ated. ' M. Joubert is quoted' as applying to him the worda " Le miel
attique est sur ses Uvres ; on croirait aisement qu'il naquit sur le

mont Hymette."
The most famons edition of Terence is that of Bentley, published in 1726.

More recent editions are those of Parry, in the Bibliolheca Classica, and of W.
Warner. The text has been edited by A. Flickeisen in the Tcubner series of
classics. A number of editions of the separate plays have been published
recently both in England and in Germany. (W. Y. B.)

TERESA, St. See Theresa, St.

TERLIZZI, a town of Italy, in the province of Bari,

and 20 miles west from that town, stands in the midst of

a fertile plain. It has a castle which at one time was
\ : ___

' See £p. ad Fam., i. 9, 19, and Phil., ii. 15.
' £ssays of Montaigne (trans, by Ch. Cotton), chap. IrviL
• By K. Negrstte, in his Jlistoire de la LiUei-itun Lat^-or..

very strong and occasionally resorted to by the emperot

Frederick II. and afterwards by the Aragonese sovereigns.

The waUs and towers of the town still remain, but tbiQ

fosse has been turned into boulevards. Terlizzi has a
considerable trade, chiefly in the wine and fruit of the

district. The population of the town in 1881 was 20^442

(commune, 20,592).

TERM (from the Latin terminus) in English law is use4

in two senses, the idea common to both being that of a

limited and certain period of time.

(1) It denotes (or rather did denote) a fixed time during

which the courts are open for legal proceedings. Terms
in this sense affected only what used to be called the

superior courts,—that is, the Queen's Bench, Common Pleas,

and Exchequer. They were originally the leisure seasons

of the year which were not occupied by great feasts or fasts

of the church or by agriculture. Their origin is no doubt

to be traced back to the legislation of the early Christian

emperors, the principle being adopted in England through

the influence of ecclesiastical judges, and stiU surviving in

the universities and Inns of Court. Terms were regulated

by many Acts of parliament, the effect of which was to

confine to a comparatively short period the time during

which the courts could sit in banco,—that is, for the decision

of questions of law as distinguished from the decision of

questions of fact. There were four terms, Hilary, Easter,

Trinity, and Michaelmas, the average duration of each

being about three weeks. All legislation on the subjecf

previous to 1873 is now merely of historical interest, for

by the Judicature Act of that year the division of the year

into terms was abolished so far as related to the adminis'

tration of justice.

(2) It denotes the time during which an interest in an
estate for life or for years is enjoyed, also the interest it-

self, because such an interest must determine at a definite

time If the interest be for life, it is an^estate of freehold

;

if for years, only a personal interest in real estate, and so

personalty, even though the length of the term—for in-

stance, 1000 years—may far exceed in duration any possible

life estate. A term of years is of two kinds,—the first that

created by an ordinary lease reserving a rent, as of a house

or a building lease ; the second that created by a settlement

or a will, usually without rent reserved, for the purpose of

securing payment of money, such as portions to younger
children, by the owner of the land. Both kinds have been

considerably affected by recent legislation. For instance,

the Conveyancing Act, 1881, enables a mortgagor or mort-

gagee in possession to make certain leases. Before 1845
provision was always made in conveyances for keeping on
foot a term to attend the inheritance, as it was called,—that

is, for assigning the remainder of a term to trustees for the

protection of the owner of the property against rent-charges

or other incumbrances created subsequently to the term,

although the term had been satisfied,—that is, the purpose
for which the term had been created had been fulfilled.

By 8 and 9 Vict. c. 112 the assignment of satisfied terms
was rendered unnecessary. The Conveyancing Acts, 1881
and 1882, give power to enlarge the unexpired residue of

a long term in certain cases into the fee simple.
In Scotland terms are the days at wbich rent or interest is pay-

able. They are either legal or conventional : the legal are Whit-
sunday and Martinmas ; the conventional are fixed by agreement
between the parties. A recent Act (44 and 45 Vict. c. 39J makes
uniform the law as to removal terms in burghs. Terms as times of

court sittings were defined by 6 Anne c. 53, which fixed four terms

—

Martinmas, Candlemas, Whitsuntide, and Lammas—for the now
obsolete Court of Exchequer. By 19 and 20 Vict. c. 56, s. 26, the
winter and summer sittings of the Court of Session are to be held to

correspond with the Exchequer terms.

TERMINI, or Teemini Imeresb (Thermx Eimerenses),

a town on the north coast of Sicily, at the mouth of a
river of the same name, in the province of Palermo, and
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23 miles east-south-east of that town. None of its modern

buildings are of any special interest j in the Piano de San

Giovanni above the town the substructure of a Roman
villa has been excavated, and there are also traces of an

amphitheatre. Termini is one of the busiest provincial

towns of Sicily ; the surrounding district being exceed-

ingly fertile and the harbour good, there is a considerable

export trade in grain, fruit, tartar, and other products.

The macaroni of Termini is in high repute. The tunny

and sardine fisheries are extensive, and there is a school

of navigation. The warm saline springs (110° Fahr.),

sung by Pindar, are stiU largely resorted to, there being

b well-appointed bath establishment, founded by Ferdi-

nand I. The population of the town in 1881 was 22,370,

with its suburbs 22,733 (commune, 23,148).
For the ancient history of Termini see Himeea. The castle of

Termini, which Robert of Naples besieged iu vain in 1338, was
destroyed in 1860.

TERMITES. See Ant, vol. ii. p. 9-9,

TERMONDK See Dendebmonde.
TERN (Norsk Txrne, Tenne, or Tende; Swedish Tama;

Dutch Stern^), the name now applied generally to a group

of sea-birds, the Sterninx of modern ornithology, but,

according to Selby, properly belonging, at least in the Fame
Islands, to the species known by the book-name of Sand-

wich Tern, all the others being thosa called Sea-Swallows

—a name still most commonly given to the whole group

throughout Britain from their long wings, forked tail,

and marine habit. In WUlughby's Ornithologia (1676),

however, the word Tern is used for more than one species,

and, though it does not appear in the older English dic-

tionaries, it may well have been from early times as general

a name as it is now.
Setting aside those which are but occasional visitors to the British

(stands, six species of Terns may be regarded as indigenous, though
of them one has ceased from ordinarily breeding in the United
Kingdom, while a second has become so rare and regularly appears

in so few places that mention of thera must for prudence sake be

avoided. This last is the beautiful Koseate Tern, Sterna dougalli
;

the other is the Black Tern, Hydrochelidon nigra, belonging to a

eenus in which the toes are only half-webbed, of small size and
dark leaden-grey plumage. It is without doubt the Stoma of Turner,

fcnd in former days was abundant in many parts of the fen country,-

to say nothing of other districts. Though nearly all its ancient

abodes have been drained, and for its purposes sterilized these many
years past, not a spring comes but it shows Itself in small companies

in the eastern counties of England, evidently seeking a breeding-

place. All around the coast the diminution in the numbers of the

remaining species of Terns within the last 50 years is no less de-

plorable than demonstrable.

The Sandwich Tem, S. sandvicensis or S. cantiaca—named from

the place of its discovery, though it has long since ceased to inhabit

that neighbourhood—is the largest of the British species, equalling

in size the smaller Gulls and having a dark-coloured bill tipped

with yellow, and dark legs. Through persecution it has been ex-

tarminated in all its southern haunts, and is become much scarcer

in those to which it stUl resorts. It was, however, never so abundant

as its smaller congeners, the so-called Common and the Arctic Tern,

—two species that are so nearly alike as to be beyond discrimina-

tion on the wing by an ordinary observer, and even in the hand
require a somewhat close examination.' The former of these has

• "Stam" was used in Norfolk in the 19th century as a name for

the bird commonly known as the Black Tem, thus confirming Turner,

Vho, in 1544, describes what seems to have been the same species

as "nostrati lingua sterna appellata." In at least one instance the

Vord has been confounded with one of the old forms of the modem
8rAKLrNO (vol. ixii. p. 457). To Turner's name, repeated by Gesner

and other authors, we owe the introduction by Linnaeus of Sterna into

•oientific nomenclature. '
' Ikstem " is another Dutch form of the word.

' It was known there as Carr-Swallow, Carr-Crow (corrupted into

" Scarecrow "), and Blue Dar (?«.= Daw ?).

• Linnsus's diagnosis of his Sterna hirundo points to his having had

5a "Arctic" Tem before him ; but it is certain that he did not sus-

pect that eptcific appellation (already used by other writers for the
'' Common " Tem) to cover a second species. Some modern authorities

disregard his name as being insufficiently definite, and much is to be

•aid for this view of the case. Undoubtedly '

' hirundo " has now been

used 80 indiscrimijately for one species or the other as to cause con-

ittion, whish is perhaps best avoided by adopting the epithets of Nau-

the more southern range, and often affects inland situations, -vvKiH

the latter, though by no means limited to the Arctic circle, is

widely distributed over the north and mostly resorts to the fea-
coast. Yet there are localities where, aa on the Fame Islands, both
meet and breed, without occupying stations apart Tire minute
diagnosis of these two .species cannot be briefly given. It must
suffice here to state that the most certain diHcrence, as it is the
most easily recognizable, is to be found in the tarsus, which in the
Arctic Tern is a quarter of an inch shorter than in its kinsman.
The remaining native species is the Lesser Tern, S. miniUa, one of

the. smallest of the genus and readily to be distinguished by its per-
manently white forehead. All the species already mentioned,
except trhe Black Tem, have much the same general coloration

—

the adults in summer plumage wearing a black cap and having
the upper parts of the body and wings of a more or less pale
grey, wliile they are mostly lighter. beneath. They generally breed
in association, often in the closest proximity—their nests, contain-
ing 3 eggs at most, being made on the shingle or among herbage.
The young are hatched clothed' in variegated down, and remain ia
the nest for some time. At this season the parents are almost
regardless of human presence"and expose themselves freely.

At least half-a-dozen other species have been recorded as occurring
in British waters, and among them the Caspian Tern, S. ctispia,

which is one of the largest of the genus and of wide distribution,
though not breeding nearer to the shores of England than on Sylt
and its neighbouring islands, which still afford lodging for a few
pairs. Another, the GuU-billed Tern, S. anglica, has also been
not unfrequently shot in England. All these species are now re-

cognized, though the contrary was once maintained, as inhabitants
of North America, and many go much further.

An excellent synopsis of the Sub-family Sterninx has
been given by Mr Howard Saunders in the Zoological

Proceedings (1876, pp. 638-672). He recognizes 5 genera,—Hydrochelidon (with 3 species), Stertia (with 38), Nsenia,

a very aberrant form consisting of but one species, the

Inca Tern, peculiar to the western coast of South America,
and Gygis, composed of 2 species of purely white birds and
restricted to the southern hemisphere ; his fifth genus ia

Anous, to which belong the various species of Noddy (vol.

xvii. p. 531). 0-ten confounded with these last are the

two species called in books Sooty Terns {S. fuliginosa

and S. anxstheta), but by sailors " Egg-birds " or " Wide-
awakes " from their cry. These crowd at certain seasons

in innumerable multitude to certain. islands within the

tropics, where they breed, and the wonderful assemblage

at present known as " Wide-awake fair " on the island of

Ascension has been more or less fully described from very

ancient times. Dampier in his voyage to New Holland

in 1699 particularly described and figured the Sooty Tern

( Voyages, iii. p. 142), discriminating it from the Noddy, from

which it had not before been distinguished. (a. n.)

TERNATE, a small island in the East Indian Archi-

pelago, off the west coast of Jilolo (q.v.), in 0° 48' N.

lat. and 127° 19' E. long. It is nearly circular in form,

with an area of about 25 square miles, and consists

almost entirely of a very remarkable volcano (5600 feet)

formed of three superimposed cones. Frequent and de-

structive eruptions have taken place. Cocoa-nuts, sago,

tobacco, cotton, sulphur, and saltpetre are the chief pro-

ductions -of the island. The clove, which had beifin ex-

tirpated by the early Dutch rulers to enhance its value

by restricting its cultivation to the Barida Islands, Affl-

boyna, &c., is beginning again to be grown, as also is the

nutmeg. The inhabitants are nearly all Mohammedan
Malays. The town of Ternate, with a population of about

9000, is the seat of a native sultan and of a Dutch

resident ; the harbour is_ commanded by a fort. The

residency, which includes a part of the eastern coast of

Celebes (see Celebes), the greater part of Jilolo, and

numerous smaller islands, has an area of 26,900 squEia

miles and a population estimated at about 290.000^

mann (/sts, 1819, pp. 1847, 1848), who, acting on and conlirmuig tlw

discovery of Nitzsch (who first detected the specific difference), called

the southern species S. Jluviatilis and the northern 3. maenira.

Temminck's name S. arctica applied to the latter a vear later has beei.

most generally used for it, notwitUf*anding.
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TERNI, a town of Italy, in the province of Perugia, is

situated in the fertile valley of the Nera, between two

branches of that river, about 5 miles below the point

where it is joined by the Velino. It has a station, three-

qnarters of a mile off. on the railway line between Rome
and Ancona, 69 miles to the north of the former city and

19 south by west from Spoleto. Terni is an episcopal

Bee, and the seat of a sub-prefecture and a chamber of

commerca Its public buildings include the cathedral

(17th century), the church of S. Francesco (partly dating

from the 13th centm-y), a gymnasium, and a theatre.

Temi manufactures leather and cloth, and has some trade

in wine and silk. For the traveller its chief interest lies in

its antiquities (remains of an amphitheatre of the time of

Tiberius, a temple, a theatre, baths, and numerous inscrip-

tions) and in the proximity of the faUs of Velino {Cascate

delle Marmore). Alike in volume and in beauty these

take a very high place among European waterfalls ; the

cataract has a total descent of about 650 feet, in three

leaps of 65, 330, and 190 feet respectively. They owe their

origin to M'. Curius Dentatus, who in 272 B.C. first opened
an artificial channel by which the greater part of the

Lacus Velinus in the valley below Eeate was drained.

The population of the town in 1881 was 9415, with its

suburbs 10,371 (commune, 15,853).
Terni is the ancient Interamna ("inter amne3"X originally

belonging to Umbria and founded, according to a local tradition, in

the year 672 B.O. It early became a flourishing municipium, and
it did not permanently suffer through being portioned out among
his soldiers by Sulla. Its inhabitants had frequent litigations and
disputes with their neighbours at Keate in connexion with the

regulation of the Yelinus, the waters of which are so strongly im-
pregnated with carbonate of lime that by their deposits they tend

to block np their 'Own channel. The first interference with ;ts

natural course was that of M'. Curius Dentatus already referred to.

In 54 B.C. the people of Reate appealed to Cicero to plead their

cause in an arbitration which had been appointed by the Roman
senate to settle disputes about the river, and in connexion with

this he made a personal inspection of Lake Velinus and its outlets.

In the time of Tiberius there was a project for regulating the river

and its outlets from the lake, against which the citizens of Inter-

amna and Reate energetically and successfully protested (Tac.

,

Ann,., i. 79). Similar questions arose as the river formed fresh

deposits daring the Middle Ages and during the 15th and 16th cen-

turies. A branchof the Via I'laminia passed from Narnia to Forum
Flaminii, and is given instead of the direct line in the Antonine
and Jerusalem itineraries. The emperor Tacitus and his brother

Florianus were probably natives of Interamna, which also has been

claimed as the oirth place of Tacitus the historian, but with less

reason. Terni was the scene of the defeat of the Neapolitans by
the French on 27th Novemher 1798.

TERPANDER, a Lesbian poet and musician, settled

in Sparta about the end of the Second Jlessenian War
(668 B.C.). According to some accounts, he was invited

thither by command of the Delphian oracle to compose the

differences which had arisen between different classes in

the state. His innovations in music were considered to

have inaugurated a new era of musical art in Greece ; but

we are very imperfectly informed as to their nature. On
the strength of a fragment (No. 5 in Bergk), which may
or may not be genuine,—"rejecting the four-toned song, we
will sing to thee new h3rmns with the seven-voiced lyre,"

—

Strabo says that he increased the number of string's in the

lyre from four to seven; others take the fragment to mean
that he developed the citharoedic nomos (sung to the accom-

paniment of the cithara or lyre) by making the divisions of

the ode seven instead of four. We possess six short frag-

ments of poetry in the Dorian dialect bearing the name of

Terpander. They are from hymns to the gods Zeus, Apollo,

ApoUo and the Muses, the Dioscuri, &c., and are written

in a slow spondaic movement or in dactyls. They present

no remarkable features and are probably spurious.

Bergk, Poetm Lyrici Green, iii. (4th ed.)pp. 7-12, Leipsio, 1882.

TERRACINA, a town of Italy, in the province of Rome,

and about 60 miles to the south-east of that city, at the

south-ea.-it extremity of the Pontine marches, whore the

Monti Lepini (see Italy, vol. xiii. p. 438, and Latihm)

descend into the sea. The ancient town (Volscian Anrur,

Roman Tarracina) stood on the white hillside ("imposituni

saxis late candentibua Anxur "'), along the foot of which,

by the seashore, ran the Via Appia. The modern town

stands mainly on the level ground. The most conspicuous

building is the cathedral, which is believed to occupy the

site of a temple of Jupiter Anxurus ; it is enriched both

externally and internally with beautiful old columns and

Roman mosaics. Above the town, on the summit of the

cliff, are the remains of a palace of Theodoric {c. 500),

afterwards a medicuval castle. The ancient harbour, con-

structed by Antoninus Pius and once very important, is

now silted up ; a new mole affords shelter to coasting

vessels. Fishing is carried on, and there is some trade

in the produce of the district. The population of the

town in 1881 was 6294 (commune, 8572).

Anxur finally became Roman in 400 B.C., and a colony was

established there in 329. Its strategic position early gave it mili-

tary importance ; and its pleasant situation and its mineral waters

led many Romans to build villas and seek seaside quarteis there.

TERRA- COTTA.i Strictly speaking this name is MeoD-

applicable to all objects made of baked clay, from the 'D8

rudest brick to the finest piece of pottery, but it usually

has a more limited meaning, to denote fictile objects

which do not come under the head of pottery, such as

statuettes and busts; and in its architectural use it

specially implies the finer sorts of decorative clay-work, to

the exclusion of common building bricks. In ancient

times, especially among the Greeks and Romans, terras

cotta was employed for an immense variety of purposes,

from the commonest objects of everyday use to the most

elaborate and ambitious works of art, such as colossal

statues and groups. Though the natural colour and sur-

face of the burnt clay are generally very pleasing in tone

and texture, it seems to have been universally the custom

in classical times to cover the terra-cotta completely with

a thin white coating, which formed an absorb' nt ground

for the further application of colour. For internal work,

except in rare instances, these colours were mixed with a

tempera medium, and applied after the clay had been

fired. They were therefore not true ceramic colours ; and

pigments of great s ariety and brilliance could be employed,

as they had not to undergo the severe ordeal of the kiln.

For external work, such as that shown in fig. 5, only

earth pigments such as ochres aud lime were used, and

the colours were fired.

No branch of archaeology has during the last dozen Greet

years or so developed so rapidly as that of Greek terra-H^
cotta figures ; on this most fascinating subject an aston-

^^^^^

ishingly large mass of literature has been published in

Germany and France.^ The discovery of this new world

of Greek art began practically in 1873, with the first ex-

cavations in the tombs of Tanagra, a Boeotian town on the

high road from Athens to the north, which brought to

light a number of very beautiful terra-cotta statuettes.'

Subsequent excavations at Corinth, Smyrna, Cyme, Taren-

tum, the Cyrenaica, and many other places also yielded a

vast number of terra-cotta figures of various dates and

styles. By far the greater number belong to the second

half of the 4th century B.C. ; but examples of an earlier

' An Italian word meaning literally "baked earth."

- See list at the end of the present ai-ticle.

» See Bull. Com. Inst. Arch., 1874, p. 120. Many thousand tombs

have been opened at Tanagra, partly cut in the rock and partly built

of masonry. The statuettes were either arranged round the body or

packed in large vases. The costume of the female figures is the same

as that described by classical writers aa being peculiar to the neigh-

bouring city of Thebes. The finest of the Tanagra figures are from

8 to 9 inches liigh.
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iaitb are not wanting, not only of figures in the round,

but also of reliefs, which appear to have been largely used

for the decoration of the flat surfaces of walls and friezes.

The earliest of all date from a quite prehistoric period,

and are mostly small idol-like figures of the rudest possible

form, having an almost shapeless trunk with stick-like

projections for the limbs, and the breasts and eyes roughly

indicated by round dots. They are usually decorated with

coarse stripes or cheques in ochre colours. Examples

of these have been found at Hissarlik (Troad), in Cyprus

And other islands, and in the citadel of Tiryns in 1884-85

by Dr Schliemann and Dr Dbrpfeld. Later but still very

archaic figures, 2 or 3 inches high, have been exhumed in

jnany parts of the iEgean Islands ; some of these are stifiF

feeated figures of deities,— links between Oriental and
Hellenic art, like the statues of the Sacred Way at Bran-

chidae (south of Miletus). Comparatively few specimens

exist of the best period of Greek art—the 5th century.^

A relief in the Louvre (about 18 by 12 inches) with a

pierced background, dating from the first half of the 5th

century, represents two female mourners at a sepulchral

stele,—one standing and the other seated ; under the foot

of the latter is inscribed AAEKTP. On the other side of

the stele are two youths (the Dioscuri) standing by a horse.

The whole design is simple, but very graceful, and the

modelling is skilfully treated in very low relief. The
colouring— blue, red, white, and dark brown— is well

preserved. This relief was pressed in a mould, and was
Intended to be attached to a wall, probably that of a
tomb, as a votive offering to the dead.^

In most cases the terra-cotta figures and reliefs occur

in or close by tombs, but it is only in comparatively rare

Instances that the subjects represented have any reference

to death. Another large class have been found in the vicinity

of temples, and are probably votive offerings, such as the

small statuettes of horses from the acropolis of-Athens, now
in the Louvre. In other cases, as at Halicarnassus, great

quantities of small figures were biiried under a temple,

probably to purify the site, as was done in Egypt under
the later d3Tiasties, when many hundred figures of bronze

were sometimes buried under one building. Owing to

the fact that the statuettes found scattered in and round
*ombs have frequently their heads broken off^ Pettier and
Keinach have suggested that they were brought as offer-

ings to the dead and their heads were broken off by the

mourners at the side of the tomb. Rayet believes that

this practice was a sort of survival of the custom of

sacrificing female and boy slaves at the tombs of the

dead. In many cases, however, the figures are intact,

and it is probable that many of the tombs were broken

open and rifled long ago, which would explain the muti-

lated and scattered condition of the figures. The tombs
iBigrj of Tanagra have yielded by far the richest finds of these
»tn- figures, th» specimens being very remarkable for their
*** beauty. These exquisite statuettes do not (in most cases)

represent deities or heroic personages, but the homely
every-day life of the Greeks, treated with great simplicity

and evident realism : they are in plastic art what in

painting would be called genre,^ and in their strong human

' A good example of a, terra-cotta relief of the fiist part of the Stb
century B.o. U flguied in voL ii. p. 352.

^ Some very beautiful fragments of reliefs in terra-cotta are pre^
served in the musenms of the Louvre, of Copenhagen, and the Kir-

cheriano in Rome. These represent on a small scale parts of Phidias's

Panathenaic frieze, which have all the appearance of being works of

the 5th century B.C., but may possibly be forgeries or Roman copies ;

«ee WaUstein, Art of Pheidias, Cambridge, 1885.
** • In some the most homely sort of genre is represented,—a girl

milking a cow, a cook or a barber at his work, &c. Even portrait

dgures occur, as, for example, a wonderfully lifelike group of a man
said his wife in the collection of Mr lonidee, recently lent to the

•lolth Ref^nt^ton Museum.

interest and naturalistic pathos bring us in closer contact
with the life and personalities of the past than any more'
ambitious style of art could possibly do. Moreover, thej*

prove more clearly even than the great plastic works in
bronze and marble how deeply a feeling for beauty and
a knowledge of art must have penetrated the whole mass
of the people. Their immense number shows that thej)

must have been far from costly, within the reach of everj
one, and certainly not the production of any famou^
sculptors. Nevertheless, sketchy as they are in treatment
and often faulty in detail, they are in pose, in motive, and
in general effect works of the highest beauty, full of the
most inimitable grace, and evidently the production of
men in whom the best qualities of the sculptor were innat{
by a sort of natural

birthright. Several

small figures from
Myrina (Mysia) have
the artist's name in-

scribed on them ; but
signatures of this sort

are rare.*

It is impossible to

describe the many
subjects treated. Only
a few examples can

bementioned. Among
single figures the

most frequent are

those of girls stand-

ing or seated in an
immense variety ol

pose, and with plenti-

ful drapery arrarjged

in countless methods,

sho-n-ing the great

taste with which a
Greek lady could ^1°- !— Statuette of a girl and infant Ero»

dispose the folds of
from Tanagra. (St Petersburg.

)

her ample pallium, whether it hung in graceful loops or
was wound closely round the figure or formed a hood-lika
veil over the head. ^ In some the lady holds a leaf-shaped

Fid. 2.—Aphrodite and cupid«. The pendant hung round the nack
of Aphrodite is gilt. (South Kensirgton Museum.

)

fan, or is looking in a circular mirror, or holds a ball reaJjr

for the game. Many have a strange broad hat, probablj'

of straw, which does not fit on the head, but mtiot have

See Oat. da B-Arts, xxxiii., 1886, p. 278.
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been fastened by a pin to the hair or veil. One very

beautiful motive ia that of a girl playing with an infant

Eros, who flies to her for shelter, and is received with

welcome half tinged with dread. Fig. 1 shows a very

lovely statuette of this kind, now in the Hermitage Palace.

A favourite subject ia taken from a game in which one

girl carries her playmate on her back,—a motive which,

though difficult to treat in sculpture, is managed very

^acefully in terra-cotta. Other very lovely groups are

Aphrodite suckling the baby Eros, or with more than one

cupid hovering round her. A very beautiful example (see

fig. 2) occurs in the South Kensington Museum (from the

CasteUani sale). It represents a half-nude figure of Aph-

rodite reclining on a couch, with two cupids behind holding

up a veil, which was coloured blue to form a background

to the creamy white of Aphrodite's body.

The Tanagra and other figvires Eire all formed of thin

pieces of soft clay pressed into a mould, usually formed

in two halves and then stuck together ; and they are

made hollow so as not to warp and crack in the firing,-

,and have a hole at the back for the escape of moisture

during that process. The head is solid and was formed

in a separate mould, as were also any accessories, such as

fans or mirrors, and arms if they extend away from the

body. Replicas of the same figure are often varied by

having different heads or accessories ; three or four ex-

amples have been found from the same mould. After

the whole was put together it was usually touched up and

finished with modelling tools. The colour was applied

after baking : a coating of ' creamy white lime or chalk all

over served as the flesh tint and also as a good ground

for the other colours. The hair of the females is always

of a rich auburn red, such as the Venetians were so fond

of painting in the 1 6th century ; blue was touched on

the eyes and crimson on the lips. Drapery, if not white,

was usually rose-colour or blue, often with a fringe or

bands of gold on the border. Necklaces, earrings, and

other ornaments were generally gilt, the gold leaf being

applied over a slightly raised surface of slip, as on the

Greek vases. Similar examples have been found in tombs

at Thebes, at Thespise, and round Athens. Some of the

Attica figures are covered, not with the usual non-ceramic

colours, but with a real white ena-

mel, the vitrified surface of which

is very often slightly decomposed
;

further coloured decoration was in

Bome cases added over this enamel.

A number of places in the west

of Asia Minor have yielded large

quantities of terra-cotta figures,

very similar in size and technique

to those of Tanagra, but belong-

ing for the most part to quite a

different school of sculpture. Un-
like the Tanagra figures, which arc

rather pictorial in style and deal

with genre subjects, those from

Smyrna, Cyme, Myrina, and other

places in Asia Minor are thoroughly

sculpturesque in design, and are fre^-

quently miniature reproductions of

large statues or groups (see fig. 3).

Many of them stand on moulded
pedestals, while the Tanagra figures , , ,

!.«„„ „.,1 ii 1 1. r 1 Fig. 3.—Copy of a statue of
have only a thm slab of clay as a

Aphrodite from Megara.
base. The average si^e of both (Berlin Museum.)
classes is from 6 to 10 inches

high. Very elaborate groups with three or four figures

often occur. Dionysiac and Bacchanal subjects are fre-

quently chosen, or scenes from sacred mythology, such as

the labours of Heracles. > These also mostly date from

the 4th century B.C., and the statuettes often appear

to be copies from sculpture of the school of Praxiteles or

Scopas. One instance is the fine nude figure of Eros as

a youth leaning against a cippus, holding a bronze arrow

in his hand, in the collection of M. de Branteghem, now
in Rome.2 The whole of it was gilt, \, hich was frequently

the case with the Asia Minor statuettes, but rarely so in

those of Tanagra. 3 A very beautiful figure of a winged

Victory in the same collection (from the CasteUani sale)

presents the same motive as the colossal Victory of

Samothrace (in the Louvre) ; it supplies the missing right

hand, which in the terra-cotta contains a bunch of roses.

The drapery of this figure is blue, mottled, or shot with

gold. Other figures, from their heights being arranged in

even gradations, seem to be copies from some large pedi-

mental sculpture. Unfortunately little is yet known of

the various fabriques of these Asia Minor figures, as in

most cases their provenance is very doubtful.* The
Lecuyer collection possessed some groups with several

figures forming important compositions. One of these

shows two female mourners at a tomb, and a warrior clad

in full armour with his horse. The most remarkable

group (see fig. 4) is that of a soul led by Hermes Psycho-

FlQ. i.—A Eoul about to enter Charon's bark. (Prince Liechtenstein's

collection, Vienna ; formerly in the Lecuyer collection.

)

pompus to the bark of Charon, who is represented as a

bent aged man. Hermes, a graceful nude figure, gently

urges the shrinking soul—a draped female figure—to the

boat, at the brink of the rush-grown Styx. The whole
scene is imagined with much tender grace and real

pathos, though not highly finished in its details. One of

the most important terra-cotta figures yet discovered has

recently been brought to England from Smyrna. It is a

very beautiful copy of the , Diadumenos of Polycletus,

which in the details of its modelling reproduces some,

characteristics of the later school of Praxiteles. The fore-

arms and the legs below the knee are lost ; but in breadth

' Fine examples of all these existed in the collection of M. Lecuyer,

which is now dispersed (see Irfjnormant, Coll, Lecuyer de ierre-cuites.

Paris, 1884, which is well illustrated -with photographa).
" In a few other examples objects of bronze ase placed in the hands

of the figures.

' The lovely series of little figures of dancing cupids from Tanagra,
some of which are in the Louvre and others in the South Kensington
Museum, were wholly gilt, but the larger statuettes of Tanagra appear

to have had gold applied only for special ornaments.
* For many reasons both finders and dealers usually wish to keep

secret where valuable finds are made. In most museums the labele

simply repeat the dealer's account (for want of better information),j

so that the statement of the provenance must usually be accepted witfa

caution.
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of modelling and grandeur of style this little figure,

which was oiJy aboiM 14 inches high when perfect, has

t^he effect of a much larger statue, and it is a real master-

piece of Greek plastic art.' In the neighbourhood of

Smyrna and Ephesua a large number of caricature figures

have been exhumed, some of which are modelled with a

wonderful feeling for humour.^ These strange figures

have attenuated limbs, large heads, flapping ears, and
goggle eyes. Some play on musical instruments ; others

represent actors ; and one in the De Branteghem collec-

tion ia a caricature of a discobolus in almost the attitude

of Myron'rf celebrated ptatne.

A \ery different class of statuettes has recently come
to light ia the Cyrenaica, on the northern coast of Africa.

Many of these are nude female dancers wearing an

elaborate stephanos-like head-dress. They are realistic in

modelling and very ungraceful in pose,— a striking con-

trast to the exquisite taste of the Tanagra and most of

the Asia Minor figures. Recent excavations in the tombs
of Corinth have produced a large number of fine terra-

cottas, ranging iu date over a very long period. Another
and artistically 'very perfect class of figures is being

clug up from among the tombs of Tarentum. Some of

rthese belong to the finest period of Greek art, probably

about 400 B.C., and others are even earlier. Many
ere not statuettes, but merely small busts of heroic

style, and of the highest sculpturesque beauty. They
are certa-'nly not portraits, and do not .appear to repre-

sent deities. It has been suggested that they are ideal-

ized representations of ancestors, whose commemoration,

in some places, formed an important cult ; but their real

meaning must for the present remain uncertain. Many
thousand voti\ e figures and reliefs in clay have been

found within the temeni of the temples of the Chthonian

deities at Tarentum and elsewhere. It seems to have

been customary for the priests periodically to clear out

of the temples the broken or too numerous offerings

which were then buried within the enclosure ; whole series

arranged chronologically in groups have been disco'^ered

buried iu sepai-ate holes.

itm In . addition to statuettes and reliefs, terra-cotta was
"^ used by the Greeks for various minor ornamental pur-

poses. Delicately moulded necklaces and pendants for

ears were stamped out in clay and then thickly covered

with gold leaf ; this produced a very rich effect at a small

cost ; many fine examples are preserved in the Louvre.

Children's toys, such as miniature horses and chariot?, and
dolls with movable limbs of terra-cotta fastened with

wooden pegs, occur iu many tombs.
Use in On a larger scale terra-cotta was adapted by the Greeks
Greek j^ important architectural ornamentation. Many fine

J^ examples have been found at Olympia and among the

ruined temples of Selinus. In some cases the main

cornices of the building were simply blocked out square

in stone, and then covered with moulded plaques of terra-

cotta, carefully formed to fit on and round the angles of

the block. The large cymatium which forms the upper

member of the cornice is curved upwards, so as to prevent

the rain water from dripping all along the edge ; and at

intervals it is pierced by ornamental clay pipes, which
prqject like a mediaeval gargoyle. In some examples
from Selinus the cymatium is pierced with a beautiful

open pattern of lotus leaf (see fig. 5). The greatest

care was taken in fitting these applied mouldings where
each plaque joined the next, and especially in making
them fit closely on to the s'-one blocks, in which rebates

were cut to receive each plaque. The whole surface of

' See Jovrn. 0/ ffeUenic Studies, vol. tL, 1686, p. 243.

' The British Museum possesses some line caricatures of actors

from Canino, very ekilfully modelled and of a peculiar fabrique.

the terra-cotta is covered^ with elaborate painted orna-

ments of great beauty, in ochre colours applied on a white
ground, as in the case of the statuettes. These beautiful

temple decorations are well illustrated by Dorpfeld and

Fio. 5.—Cornice enrichments of painted terra-cotta from Selinns. Tiia
section shows the careful way in which the terra-cotta is fitied on to
the stone ; the colours are red and brown ochre and cream-white.

others in Die Venoendung von Terra-colten, Berlin, 1881.

Though no complete examples of terra-cotta statuary now
exist, it is certain that the Greeks produced it on a large

scale and of the highest class of workmanship. Pliny

(H.N., XXXV. 36) mentions that certain statues of Hercules

ilusagetes and the Nine Muses were "opera figlina,"

executed by the painter Zeuxis. These were brought

from Athens by M. Fulvius Nobilior, and placed in the

temple of Hercules Musagetes, which adjoined the Porti-

cus Octaviae in the Campus Martius of Kome. Other

and earlier examples of clay statues are mentioned by
Pausanias.

Among the Etruscans the use of clay for important sculp- Etroi

t\ire was very frequent,— painted terra-cotta or bronze

almost excluding marble and stone. An important ex-

ample was the clay quadriga on the pediment of the temple

of Capitoline Jupiter, which, according to one legend, was
brought from Veil by Tarquinius Superbus. This existed

till the destruction of the temple by fire in 83 B.C., and
was considered one of the seven precious relics on which

the safety of the Roman state depended. The great

statue of Jupiter in the central cella of this triple temple

was also of terra-cotta, and was said to be the work of an

Etruscan sculptor from Eregense. Vitruvius mentions
" signa fictilia " as being specially Etruscan. Many other

statues in the early temples of Rome were made of the

same material. Among the existing specimens of Etruscan

terra-cotta the chief are large sarcophagi, with recumbent

portrait efiigies of the deceased on the top, the whole being

of clay, decorated with painting. Fine examples exist in

the Louvre and the British Museum ; a good specimen

from the latter collection is figured in vol. viii., plate \'1II.

The Museo Gregoriano in the Vatican possesses some very

beautiful friezes of a later date—about the 4th century

B.C.—when native Etruscan art had been replaced by that

of Greece. These friezes are very rich and elaborate, with

heads and scroll foliage in very salient relief Some of

them have at intervals cleverly moulded heads of satyrs,

painted a brilliant crimson.'

Another very elaborate application of terra-cotta is shown

in the numerous large asci, covered with statuettes, which

are found in the tombs of Canosa (Canusium), Cales, and

' The use of thL' strongly glowing red is almost peculiar to Hellenic

Italy ; the other cqIouts used there were much the same as those of

Greece itself. The same magnificent crimson often occurs on oenochoas,

moulded into the form of satyrs' heads, which are found in the tombs

of Magna Gi3ci»
ixni — 2s
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many parts of Magna Qrsecia. The statuettes are some-

what similar in style and colourfng to the Tanagra figures,

and date from about the same period (4th century B.C.),

but are not equal to them as works of art ; they are also

usually crowded together in a somewhat awkward manner.

'

The British Museum is specially rich in these elaborate

terra-cottas ; few of the colours used appear to be true

ceramic pigments.

As in other branches of art, the Romans closely copied

the Greeks in their wide application of terra -cotta for

statues, reliefs, and architectural ornaments. A large num-
ber of beautiful Graeco-Roman reliefs exist, many having

designs evidently copied from earlier Greek sculpture.

Berlin, the Louvre, the British Museum, and many places

in Italy possess fine coUeotions. Friezes with beautiful

reliefs 12 to 18 inches deep often occur, little inferior in

execution t6 the earlier Greek work. Many subjects of

great interest are represented : a very fine plaque in the

Louvre has the scene of Orestes taking refuge at the sacred

omphalos at Delphi, which is represented as a conical stone

about 3 feet high, hung round with ornamental festoons

made of gold.^ These terra-cottas belong to the early

period of the empire ; in the 2d century a.d. th'^y became
much, coarser and less Greek in style, like all the sculpture

of that time. A plaque in the Louvre, which represents a

chariot-race in the circus, bears its maker's stamp, L.S.ER.
At the end of the first and in the early part of the 2d cen-

tury a.d. the use of terra-cotta for architectmal adornment
was carried to a high point of perfection in Rome. Many
buildings of this period have ^

the most elaborate decorar
j

tion moulded in clay and
j

fitted together with wonder-
j

ful neatness. Not only en-
j

riched cornices and friezes !

were made of terra-cotta, but •

even Corinthian columuswith
their elaborate acanthus capi-

tals. In all cases- the whole
surface appears to have been

covered with a thin coating

of " opus albarium " and then

decorated with colours and

even gold. The best existing ^
examples in Ronre are the^o

Ampbithealrum Jastrense,

many tombs on the Yia La-

tina, and the barracks of the

Vllth cohort of the guards

{vigiles) in the Trastevere.

But few examples exist of

the large Roman terra-cotta

sculpture ; the best are some
seated female figures from'

tombs, small life-size, in the

Capitoline museum,—works
of great beauty and very skil-

fully fired without crackd or

warping. The British Mu- v

seum also contains fine speci- Fia. 6.

mens of terra-cotta sculpture

on a large scale, especially

the torso of> a nude male figure (Hercules), some ter-

minal figures of Bacchus, and a beautiful statue of Urania

(see fig. 6).

' A very large ascua from Canosa in the British Museum ia deco-

rated with no less than five statuettes of women and Victories, two

Urge raasks of Medusa, and six projecting figures of horses.

2 Compare a similar representation of the omphalos on^a Greek vase

illustrated by J&hn, Vasenbilder, Hamhurg, 1 839.

-Terra-cotta statue of the

Muse Urania, 1st century A.D.

(British Museum.)

In the 14th and more especially in the I5th century

terrarcotta was adapted in various part3 of Europe to Vii

most magnificent and elaborate architectiural purposes. Jia

Germany the mark of Brandenburg is specially rich in

terra-cotta work ^ The church of St Catherine in the town

of Brandenburg is decorated In the most lavish way with

delicate tracery and elaborate string-courses and cornices,

enriched with foliage, all modelled in clay; the town-hall

is another instance of the same use of terra-cotta. Al

Tangermiinde, the church of St Stephen and other build'

ings of the beginning of the 15th century are wonderful exJ

ampies of this method of decoration ; the north door of S«

Stephen's especially is a masterpiece of rich and effective

moulding. In northern Italy this use of terra-cotta was

carried to an equally high point of perfection.* .. The

western facade of the cathedral of Monza is a work of the

most wonderful richness and minute elaborat'on, whoUj
executed in clay, in the latter part of the 14th century,

The cathedral of Crema, the communal buildings o\

Piacenza, and S. Maria delle Grazie in Milan are striking

examples of the extreme splendour of effect that can bf

obtained by terra-cotta work. The Certosa near Pavi?

has a most gorgeous specimen of the early part of th«

16th century ; the two cloisters are especially magnificent.

Pavia itself is very rich in terra-cotta decoration, especially

the ducal palace and the churches of S. Francesco and S.

Maria del Carmine. Some delicate work exists among the

mediaeval buildings of Rome, dating from the 14th and

16th century, as, for example, the rich cornices on the

south aisle of S. Maria in Ara Cotli, c. 1300; the front of

S. Cosimato in Trastevere, built c. 1490 ; and a once very

magnificent house, near the Via di Tordinone, which dated

from the 14th century. The most important application of

terra-cotta in mediaeval Italy was to statuary—reliefs, bust^

and even groups of many life-sized figures—^during-Jitf

15th and 16th

centuries. Much
of the Florentine

terra-cotta sculp- VB^^F' '^ \
ture of the 1 5tb ^IPIl^MS \
centuryis among K^^^^^ « \
the most beauti-

^
ful plastic work
the world has

ever seen, espe-

cially that by
Jacopo delJa

Querela, Dona-
tello, and the

sculptors of the

next generation.''

For life, spirit,

and realistic

truth, combined
with sculptttr- '

~

esQUe breadth ^'°' ''•—Portrait bust in terra-cotta: FlorentinJ

,, ^ . ' work of the m.ddle of the 15th centurv> ^Soati
these pieces are Kensington Mnseuin.)
masterpieces of

invention and manipulation. The portrait l)usf3~&n

perfect models of iconic dculpture (see fig. 7). In som«
respects the use of btunt clay for sculpture has great

advantages over that of marble : the soft clay is easilj

and rapidly moulded into form while the scidptor'i

thought is fresh in his mind, and thus terra-cotta!

often possess a spirit and vigour which can hardly b«
reproduced in the laboriously finished marble These

*-See Adler, MittdaXterliche Backstnn-Bautoerke, Berlin, '1862.
* See Gruner, Terra-cotta Architeciure of N, Italy^ Loudon, 1867,^
^ The South Kensington Museum possesses a very fine coUectioa ol

Florentine terra-cottas of the best period.
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qualities are specially remarkable in the best works of the

Delia Robbia family (see Koebia). In the 16th century a

more realistic style was introduced, and this was heightened

by the custom of painting the figures in oil colours. Many

very clever groups of this class were produced by Ambrogio

f ;.ppa (Caradosao) for S. Satiro at Milan and by Guido

MRzzoni and BegareOi (1479-1565) for churches in Modena.

'fheae terra-cotta sculptures are unpleasing in colour and

far too pictorial in style; but those of Begarelli were

enthusiastically admired by iOchelangelo.^
_
Much fine

terra-cotta work was produced in France during the 16th

century, partly under ItaJian influence,—many sculptors

from northern and central Italy having settled in France,

especially under the patronage of Francis I. In the

same century a similar Italian influence prevailed largely

throughout Spaiu, and very clever works were produced

there, remarkable for their vivid realism and deceptive

pictorial style. In England the elaborate use of terra-cotta

did not come into vogue till the early part of the 16th

century, and then only in certain counties. Essex pos-

sesses the finest examples, such as those of the manor house

of Layer Marney, built in the reign of Henry VIII. The

richly moulded windows and battlements of this house

are very un-English in style, and it seems probable that

all the terra-cotta decorations were made in Holland or

Flanders. A richly decorated terra-cotta tomb with re-

cumbent effigy exists in the church of Layer Marney ; and

in tie collegiate church of 'Wymondham in Norfolk there

are very large and elaborate sedilia with lofty canopied

niches, all of clay, which appear to be of the same date

and fabrique as the Essex examples. Most of the terra-

cotta sculpture in England, such as that by Torrigiano, of

which fragments exist in Westminster Abbey, the colossal

heads of the Gaisars at Hampton Court, and the recumbent

effigy in the Chapel of the Rolls,^ were the work of Italian

sculptors, mostly from Florence, who were invited to Eng-

land in the reigns of Henry VII. and Henry VIII.

Of late years terra-cotta for architectural purposes has

been employed for some very important buildings in

London, such as the natural history museum at South

Kensingtoti, the Albert Hall, and the front of the other

museum in the Exhibition Road. The durability of well-

fired clay, its dense texture, pleasant colour, and smooth

surface make it specially suitable to an atmosphere laden

with acids and soot as is that of London. The surface

resists decomposition, and aflbrds little hold to the minute

particles of carbon. The great improvements which have

been made in the manufacture of terra-cotta will probably

lead to its more extensive use. The great difficulty is to

retain the sharpness of impression given by the mould, and

above all to avoid the uneven shrinkage and warping which

is so liable to take place when it is fired in large pieces.

Any want of truth in the lines of a long cornice becomes

painfully apparent, and each moulded block of a door or

window-jamb must fit accurately on to the next one, or else

the line of moulding becomes broken and irregular.
_
Terra-

cotta is now made of many different colours, a rich red

and a warm ochre or cream colour being the most pleasant

to the eye. In order to avoid defects it is necessary that

the clay should contain a large proportion of powdered

silica, and that the whole mass should be thoroughly homo-

geneous. The method by which these ends are secured is

much the same as that employed in the making of pottery

(see vol. xix. p. 642 tq.).

The most important public collections ere in the Louvre, the

British Museum, the museums of Berlin and Athens, and a few fine

specimens exist in the South Kensington Museum. The splendid

Sabouroff collection is now in the Hermitage Palace at St Petera-

' See Vasari, ed. Le Monnier, xii. 281.
' Thia interesting building is now threatened with destruction.

bnrg. Many museums in Italy—such as those at Florence, Pemgia,

Capua, Rome, and other places—contain many examples from

Etruria and Magna Graecia. A large number of the finest of the

Tanagra figures and the like are in private hands; some are illus-

trated in the works mentioned intbe following list ; that of Prince

Liechtenstein at Vienna is one of the finest.'

^
ech.

BQT lea Urrea cmtes grecqaea," in Hon. atsoc. des Hud. grec., 1870; Id., Le#

criinncs da Urm mites, Paris, 1S82 ; Id., CataXoj\it da figiirina oniljuM

in Lmrre, Paris, 188;-S3 ; Id., "Papposiltne et le dlea Bea," In Bull. Cor.

HcU 1834, pp. iei-167 ; Frohner, La Urns cuilu ajcie-iUnture, Parla, ISTS-Sl

;

Id., Cat. dela. CoU. Lccuytr, Paris, 1883, aid Cat. do la CM. Bam, Paris, 1878

;

Kekuli Gritchlscht Thonjii^ren am Tanagra, Berilli, 1878; Id., Gritcliixlte

Temmitten twn Bwliner UuzcTji-nx, Berlin, 1878; Id., Die antiktri Terracottai ron

Pompeii, Stuttgart, J880 ; Rayet, ilonumtnSa de I'ari antique, Paria, 1884, ToL

11. pp. 74-90; Id., "But una plaque estamp6e, In Bull. Cor. Bell., 1879. pp.

329-333; Id., Cat. de la CoU. Rayet, 18S0; Id., "Lea flgurines de Tanagra

(Lou\Te)." In Gaz. des B.-Arts, 1876 ; Id., " L'axt pec au Trocadero," In Gas. dm
B.-ArU, 1878 ; Fnrtwaengler, La CoU. Satourof, Paris, 18S2-S5, splendidly lllns-

trated la colours ; Martns, Cat, des figurines du musie iT Athines, 1380 ; Id.,

"Fignrinea corinthlennes en terro cuite," In Bull. Cot. Hell., 1879, pp. 29-42;

Id., "Figurinea de Tanagra," ibid., 1880, pp. 71-75; Pettier, "Tcrrea cnltea

Chypriotes," ibid., 1879, pp. 86-94 ; Pettier and Relnach " Fouilles de Myrtna,"

itid., various articles in vola. for 1882-83; Paul Girard, ''Nteropoleade laGrtca

dn Nord,» ibid., 1879, pp. 211-221; Mai. Collignon, "Plaque estampio da

Sintorin," i6id., 1881, pp. 436-438 ; Cesnola, Cyprut, London, 1877 ; Bchlis-

mann, rroy, Myetna, and Tiryns; E. Curtius, Cieielgrufpen aua TaMigm,

Berlin, 1878 ; Delauney, " Terres cnltea de Tanagra," in Bivue de France, May
and June 1878. An account of the first discovery of the Tanagra Bgurea Sa

given by Otto LOders in Bull Inst. Cor. Arch., 1874, p. 120 ; tee also various

articles In Gaz. Arcliiol.,Archaol. Zeilung, and Hon. Inst. Arch. Bom. (especlaUy

ToL vL). For the earlier known tcrra<ottaa, see Panoflca, Tcrracotten des k.

Museums zu Berlin, 1842; Combe, TerrOKOltas in Iht British Museum, London,

1810; and Gerhald, Monumenti figulini di SicUia, Berlin, 1835. Other works

have been already referred to. Clever but not quite satisfactory copies of

the finest Tanagra and other figures ere now made in Berlin and Vienna ;
they

coat from twenty to thirty ahillinga each. (J. H. M.)

TERRANOVA, or Terrantjova, a seaport town of

Sicily, on a hill at the mouth of the Terranova, in the pro-

vince of Caltanisetta, and 41 J miles east^south-east from

Girgenti. It contains a castle and several large churches,

but has little to interest the traveller. Thoufh the har-

bour is poor, there is a considerable trade in com, wine,

fruit, sulphur, and soda. Cloth is manufactured to a

small estent. The population of the town in 1881 was

16,440, that of the commune 17,173. In and near Ter-

ranova are the remains of the ancient Gfxa (q.v.). The

modern town owes its origin to the emperor Frederick 11.

TERRAPIN. See Tortoise.

TERRE HAUTE, a city of the United States, in Harri-

son township, Vigo county (of which it is the county -seat),

in the western part of Indiana. It is situated io 39° 27'

N. lat. and 87° 54' W. long., at a height of 432 feet above

the sea, upon the east bank of the Wabash river, 186 miles

nearly south of Chicago and 73 miles west^south-west of

Indianapolis. The city stands upon level ground, about

60 feet above the ordinary surface of the river. It is

reoTilarly laid out, with wide streets,' lined with shade

trees • its principal buildings are the State normal school

and the Polytechnic ' Institute. Six great raikoad lines

pass through Terre Haute, connecting it directly with the

cities of thfl Mississippi valley. This fact, together vrith

its proximity to the coal-mines ox Clay county, has greatly

promoted its growth as a manufacturing centre.
_

It had

in 1880 a populationof 26,042, as against 16,103 in 1870.

TERSTEEGEN, Gerhard (1697-1769), Gferman reli-

gious writer, was born at Mors in Rhenish Prussia on

25th November 1697. After being educated at the

gymnasium of his native town, he pursued for some years

the calHng of a ribbon-maker. In 1728 he withdrew

from all secular pursuits and gave himself entwely to

religious work. His writings include a collection of hymns

lBlum,eru)aradn, 1729; last edition, Stuttgart, 1868), a

volume of Gebete, and another of Briefe. He died at

Muhlheim in Rhenish Prussia on 3d April 1769. See

Hymns, vol xii. p. 588.
_

TERTIARIES. See FRAKCisCAys, vol. ix. p. 700.

8 Very clever forgeries of terra-cotta are being manufactured, and

in many cases real specimens have genuine heads which do not belong

to them. The colouring has frequently been touched np and falsiITed

whUe in the dealers' hands. Even the celebraied Campana coUection

contained many clever forgeries of terra-cotta reliefe.
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TERTULLIAN, whose full name was Quintus Septim-

rtrs Fi-ORENS Tektullianus, is the earliest and after

Augiistine the greatest of the ancient chuioh writers of

the West. Before him the whole Christian literature in

the Latin language consisted of a translation of the Bible,

the Octavius of Minucius Felix—an apologetic treatise

written in- the Ciceronian style for the higher circles of

society, and with no evident effect for the church as a

whole—and a list of the books recognized as canonical

(the so-called Muratorian fragment). Whether Victor the

Roman bishop and Apollonius the Roman senator ever

really made an appearance as Latin authors is quite un-

certain. TertuUian in fact created Christian Latin litera-

ture ; one might almost say that that literature sprang

from him fuU-grown, alike in form and substance, as

Athene from the head of Zeus. Cyprian polished the

language that Tertullian had made, sifted the thoughts

he had given out, rounded them off, and turned them into

current coin, but he never ceased to be aware of his depend-

ence on Tertullian, whom he designated as kot' c^ox'Jv his

master (Jer., De Vir. III., 53). Augustine, again, stood on
the shoulders of Tertullian and Cyprian ; and these three

North Africans are the fathers of the Western churches.

Tertullian's place in universal history is determined by

(1) his intellectual and spiritual endowments, (2) his moral

force and evangelical fervour, (3) the course of his personal

development, (4) the circumstances of the time in the midst

of which he worked.

(1) Tertullian was a man of great originality and genius,

characterized by the deepest pathos, the liveliest fancy,

and the most penetrating keenness, and was endowed with

ability"ie appropriate and make use of all the methods of

observation and speculation, and with the readiest vrit.

His writings in tone and character are always aUke " rich

in thought iind destitute of form, passionate and hair-

splitting, eloquent and pithy in expression, energetic and
condensed to the point of obscurity." His style has been

characteTized with justice as dark and resplendent Uke
ebony. His eloquence was of the vehement order ; but it

wins hearers and readers by the strength of its passion,

the energy of its truth, the pregnancy and elegance of its

expression, just as much as it repels them by its heat with-

out light, its sophistical argumentations, and its elaborate

hair-splittings. Though he is wanting in moderation and

in luminous warmth, his tones are by no means always

harsh ; and as an author he ever aspired with longing after

humility and love and patience, though his whole life was

lived in the atmosphere of conflict. Tertullian both as a

man and as a writer had much in common with the apostle

Paul.

(2) In spite of all the contradictions in which he in-

volved himself as a thinker and as a teacher, Tertullian

was a compact ethical personality. What he was he was
with his whole being. Once a Christian, he was deter-

mined to be so with all his soul, and to shake himself

Iree of all half measures and compromises with the world.

It is not difficult to lay one's finger upon very many
obliquities, self-deceptions, and sophisms in Tertullian in

matters of detail, for he struggled for years to reconcile

things that were in themselves irreconcilable
;
yet in each

caae the perversities and sophisms were rather the outcome

of peculiarly difficult circumstances in which he stood. It

is easy to convict him of having failed to control the

glowing passion that was in him. He is often outrageously

unjust in the substance of what he say.s, and in manner
harsh to cynicism, scornful to gruesomeness ; but in no

battle that he fought was he ever actuated by selfish

interests. What he did was really done for the Gospel,

as he understood it, with all the faculties of his soul. But

he understood the Gosp&i as being primarily an assured

hope and a holy law, at /ear of the Judge who can cast

into hell and as an inflexible rule of faith and of discipline.

Of the glorious liberty of the children of God he had
nothing but a mere presentiment ; he looked for it only in

the world beyond the grave, and under the power of the

Gospel he counted as loss all the world could give. He
well understood the meaning of Christ's saying that He
came not into the world to bring peace, but a sword : in

a period when a lax spirit of conformity to the world had
seized the churches he maintained the " vigor evangeUcus "

not merely against the Gnostics but, against opportunists

and a worldly-wise clergy. Among all the fathers of the

first three centuries Tertullian has given the most powerful

expression to the terrible earnestness of the Gospel.

(3) The course of Tertullian's personal development

fitted him in an altogether remarkable degree to be a

teacher of the church. Born at Carthage of good family

—his father was a "centurio consTilaris"—he received a
first-rate education both in Latin and in Greek. He was
able to speak and write Greek, and gives evidence of

familiarity alike ;7ith its prose and with its poetry ; and
his excellent memory—though he himself complains about

it—enabled him always to bring in at the right place an
appropriate, often brilliant, quotation or some historical

allusion. The old historians, from Herodotus to Tacitus,

were familiar to him, and the accuracy of his historical

knowledge is astonishing. He studied with ejirnest zeal

the Greek philosophers ; Plato in particular, and the

writings of the Stoics, he had fully at command, and his

treatise De Anima shows that he himself was able to in-

vestigate and discuss philosophical problems. From the

philosophers he had been led to the medical writers, whose
treatises plainly had a place in his working library. But
no portion of this rich store of miscellaneous knowledge
has left its characteristic impress on his writings ; this

influence was reserved for his legal training. His father,

whose military spirit reveals itself in the whole bearing

of Tertullian, to whom Christianity was above everything

a " militia," had intended him for the law. He studied

in Carthage, probably also in Rome, where, according to

Eusebius, he enjoyed the reputation of being one of the

most eminent jurists. This statement derives confirmation

from the Digest, where references are made to two works,

De Castrensi Peculio and Qusestionum Libri VIII., of a
Roman jurist named Tertullian, who must have flourished

about 180 A.D. In point of fact the quondam advocate

never disappeared in the Christian presbyter. This was at

once his strength and his weakness : his strength, for as a
professional pleader he had learned how to deal with an ad-

versary according to the rules of the art—to pull to pieces

his theses, to reduce him ad absurdum, and to show the

defects and contradictions of his statements,—and was
specially qualified to expose the irregularities in the pro-

ceedings taken by the state against the Christians ; but

it was also his weakness, for it was responsible for his

litigiousness, his often doubtful shifts and artifices, his

sophisms and argumentationes ad hominem, his fallacies and
surprises. At Rome in mature manhood Tertullian became
a Christian, under what circumstances we do not know,
and forthwith he bent himself with aU his energy to thd

study of Scripture arid^of Christian literature. Not only

was he master of the contents of the Bible : he also read

carefully the works of Hermas, Justin, Tatian, Miltiades,

Melito, Irenseus, Proculus, Clement, as well as many
Gnostic treatises, the writings of Marcion in particulax.

In apologetics his principal master was Justin, and in

theology proper and in the controversy with the Gnostics,

Irenaeus. As a thinker he was not original, and even as

a theologian he has produced but few new schemes of

doctrine, except his doctrine of sin. His snecial gift lay
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in tho pow '.r to make what had been traditionally received

iwpres&ive, U- give to it its proper form, and to gain for it

new eusreni-y. From Rome Tertullian visited Greece and

perhaps dlsw Asja Minor ; at any rate 'we know that he

had temporijy relations with the churches there. He was

consequent!) placed in a position in which he. could check

the doctrine and practice of the Roman Church. Thus

equipped wilh knowledge and experience, he returned to

Carthage anrt there laid the foundation of Latin Christian

literature. At first, after his conversion, he wrote Greek,

but by and hy Latin almos' exclusively. The elements

of this Christian Latin languag'^ may be enumerated as

foUows :—(i.) it had its origin, no in the literary language

of Rome as developed by Cicero, but in the language of

the people as we find it in Plautus and Terence; (ii.) it

has an African complexion; (iii.) it is strongly influenced

by Greek, j»»ticularly through the Latin tra slation of

the Septuagiiit and of the New Testament, besides being

sprinkled with a large number of Greek words derived

from the Script- es or from the Greek liturgiss; (iv.) it

bears the stamp of the Gnostic style and contains also

some military expressions
;

(v.) it owes something to the

original creative power of Tertullian. As for his theology,

its leading factors were—(i.) the teachings of the apolo-

gists
;

(ii.) the philosophy of the Stoics; (iii.) the rule

of faith, interpreted in an anti-Gnostic sense, as he had

received it from the Church of Rome
;

(iv.) the Soterio-

logical theology of Melito and Irenseus
;

(v.) the substance

of the utterances of the Montanist prophets (in the closing

decades of his life). This analysis does not disclose, nor

indeed is it possible to discover, what was the determining

element for Tertullian ; in fact he was under the dominion

of more than one ruling principle, and he felt himself

bound by several mutually opposing authorities. It was

his desire to anite the enthusiasm of primitive Christ-

ianity with intelligent thought, the original demands of

the Gospel with every letter of the Scriptures and with

the practice of the Roman Church, the sayings of the

Paraclete with the authority of the bishops, the law of the

ehurches with the freedom of the inspired, the rigid dis-

eipline of the Montanist with all the utterances of the

New Testament and with the arrangements of a church

seeking to set itself up within the world.
_
At this task

he toiled for years, involved in contradictions which it

took all the finished skill of the jurist to conceal from him

for a time. At last he felt compelled to break off from

the church for which he had lived and fought ; but the

breaeh could not clear him from the contradictions in

which he found himself entangled. Not only did the great

chasm between the old Christianity, to which his soul

clung, and the Christianity of the Scriptures as juristically

and philosophically interpreted remain unbridged ; he also

clung fast, in spite of his separation from the Catholic

church, to his position that the church possesses the true

doctrine, that the bishops per successionem are the reposi-

tories of the grace of the teaching office, and so forth.

The growing violence of his latest works is to be accounted

for, not only by his biuning indignation against the ever-

advancing secularization of the Catholic church, but also

by the incompatibility between the authorities which he

recognized and yet was not able to reconcile. After having

done battle with heathens, Jews, Marcionites, Gnostics,

Monarchians, and the Catholics, he died an old man,

carrying with him to the grave the last remains of primi-

tive Christianity in the West, but at the same time in

conflict with himself.

(4) What has just been said brings out very clearly how

important in their bearing on TertuUian's development

were the circumstances of the age in which he laboured.

His activity as a Christian faUs between 190 and 220,

a period of very great moment in the history of the Catho-

lic church ; for within it the struggle with Gnosticism was

brought to a victorious close, the New Testament estab-

lished a firm footing within the churches, the " apostolic
"

rules which thenceforward regulated all the afl"air3 of the

church were called into existence, and the ecclesiastical

priesthood came to be developed. Within this period also

falls that evangelical and legal reaction agaiiist the political

and secular tendencies of the church which is known as

Montanism. The same Tertullian who had fortified the

Catholic church against Gnosticism was none the less

anxious to protect it from becoming a political organiza-

tion. Being unable to reconcile incompatibles, he broke

with the church and becama the most powerful representa-

tive of Montanism in the West.
Although TertuUian's extant works are both numerous and

copious, our knowledge of his life is very vague. He cannot have

been born much later than about 150. His activity as a jurist in

Rome must fall within the period of Commodns ; for there is no
indication in his writings that he was in Rome in the time of

Marcus Aurelius, and many passages seem to preclude the supposi-

tion. The date of his conversion to Christianity is quite uncertain;

there is much in favour of the years between 190 and 195. How
long he remained in Rome after becoming a Cliristian, \\hether he

had attained any office in the church before leaving Rome, what
was the date of his visit to Greece,—on these points also we remain

in ignorance. It is certaiu that he was settled iu Carthage in the

second half of 197, the date of his WTiting his Jpologelicus and
(shortly afterwards) his two books Ad ^'ationes ; we also know
that he became a presbyter in Carthage and was married. His
recognition of the Montanistic prophecy in Phrygia as a work of

God took place in 202-203, at the time when a new persecution

broke out. For the next five years it was his constant endeavour

to secure the victory for Montanism within the church ; but in this

he became involved more and more deeply in controversy with the

majority of the church in Carthage and especially with its clergy,

which had the support of the clergy of Rome. As Jerome wites

(Z>« Fir. HI., 53): "Usque ad mediam setatem presbyter fuit

ecclesiae Africanse, invidia postea et contumeliis clericorum Romans
ecclesiae ad Montani dogma delapsus. " On his breach with the

Catholic church, probably in 207-208, he became tl;e head of a

small Montanist community iu Carthage. In this position he con-

tinued to labour, to write, and to assail the lax Catholics aud their

clergy until at least the time of Bishop Calixtus in the reign of

Elagabalus. The year of his death is uncertain. Jerome (ul sup.)

says: " Fertur vLxisse usque ad decrepitam setatem." That he

returned at last to the bosom of the Catholic church is a mere

legend, the motive of which is obvious ; his adherents after his

death continued to maintain themselves as a small community in

Carthage. Although he had left the church, his earlier writings

continued to be extensively read ; and in the 4th century his

works, along with those of Cyprian, were the principal reading of

Western Christians, until they were superseded by those of Jerome,

Ambrose, Augustine, and Gregory. Jerome has included him in his

catalogue of-Christiau " viri illustres," but only as a Catholic to

whom reference should be made with caution.'

The works of Tertullian, on the chronology of which a great deal

has been written, and which for the most part do not admit of

being dated with perfect certainty, fall into three classes,—the

apologetic, the polemical theological, and the ascetic. And in point

of time also three periods can be readily distinguished, the years

202-203 aod 207-208 constituting the divisions. Some of the things

he wrote have unfortunately disappeared,—in particular the £>e

Spcdaculis, De Baplismo, and De rirginibus Velandis in Greek

;

his works in Latin on the same subjects have suiTived.

I. 1Vork3 dating from before 202-203.—To this class belong

the Apologdicus (197) and the two books Ad Kattones, Be Specla-

culis, De Idololalria, De Cullu Feminarum Libri II., De Testi-

monio Animce (written soon after the Apologelicus), Ad ilnrtyra

(perhaps the earliest of all), De Baptisnw Hmreticorum (now lost),

De Baptismo, De Panitcntia, De Oratione (the last three written for

catechumens), De Patientia, Ad Uxorem Libri II., De Prmscriptione

Emrcticorum, and Adv. Marcionem (in its first form). The Apolo-

gelicus which in the 3d century was translated into Greek, is the

weightiest work in defence of Christianity of the first two centuries.

Respecting its relation to the Odavius of Minucius Felix much has

been written; to the present wTiter it seems unquestionable that

TertuUian's work was the later. Of great moment also is the D»

Prascriptione Hmr-ticorum, in which the jurist is more clearly

heard than the Christian. The De Spcdaculis and De Idololatryi

show that Tertullian was already In a certain_sense a Montemst

' Compare also the judgment of Hilary and of Vincent of LeriaN

Comi.wnit., 24.
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before he formally weht over to that creed ; on the other hand,

his De FcmUeidia proves that his earlier news on church discipline

were much more tolerant than his later. To learn something of

his Christian temper we must read the De Oratiom and the Z»e

Patientia. The Ve Baptismo is of special interest from the arehseo-

lomcal point of view. ^ „. . .,

II. {Vorks wHiUn between 202-203 and 207-S08.~De Virginihus

Velandis, Dc Corona MilitiSy X>c Fuga in Pcrsccutioney De Exhorta-

lione Castitatis, Scorpiace adv. G-nosticos (?), Adversiis Rcrmogcnem,

De Censu AnimsR adv. Hemiogencm, (lost). Adv. VaUntinianoSy Adv.

Apellciacos (lost), De Paradiso (lost), De Fato (lost), De Anima, De

Came Christi, Dc Rcsurrectione Carnis, and De Spe Fidclium (lost),

were all written after TertuUian had recognized the prophetic claims

©f the Montanists, but before he had left the cturch.

III. l^oTks later than 207-208.—lo this period belong the five

books Adv. Marcionem^ his main anti-Gnostic work (in the third

form—the first of the five was written in 207-208), Ad Scapulam (a

memorial to the governor, written soon after 211), De Pallio

(possibly tliis ought to be classed among the earliest writings), Adv.

Praxean (his principal work against the Monarchians), and Adv,

Judseos. The latest extant works of Tertullian (all after 217) are

his controvensial wrirings against the laxity of the Catholics, full of.

the bitterest attacks, especially upon Caliitiis, the bishop of Rome ;

these are Dc 3fonogamia, De JejuniOy De Pudicitia, and De Ec$tasi

Libri VII. (lost). The arguments against the genuineness of some

of the above writings do not seem to the present writer to have

weight. It is uncertain whether Tertullian was the author of the

Ada Perpclu& ei Felicitatis,

LiteratuTe.—A thoroughly a<ieqnate edition of the works of Tertullian and a
full account of his fortunes as a writer are still desiderata ; the best edition at

present is that of Oehler (3 vols., L^ipsic, 1833). The edilio princeps is by
Beatus Rhenanus (Basel, 1521); others have appeared by Gelcnius (1550),

Pamclius (1^"^). De la Barre(15S0>, Rigaltius (16Z4), Semler (1770-71), Oberthiir

(1780), Leopold (1839 sg.), and Mipne (ISJ-i). The A'ienna Academy is about to

publish an edition by Reifferscheid. Tliere are German translations by Besnard
(1837) and Kellner (18S2), and an English translation appears in Clark's Ant«-

Nicene Theological Library. Separate treatises of Tertullian have often been
edited,—the Apologedcus by Havercanip(I7I8), Oehler (1S49), and KayserflSoS) ;

the Ad Naciones by Godofredus (i63S) ; the De Spectactuis by Klussmann (1877)

;

the De Testimonio Animac by Lindner (1862) ; the De PaUio by Salmasius (1856)

;

other minor writinjjs by Hurter, &c. The testimonies of the church fathers

(the most important being those of Cyprian, Eusebius, Jerome, and Vincent of

Lerins) are partly brought together in the editions.

The older studies on Tertullian by Le Nourry, Tillemont, Dupin, Allix, Cave,

Ceillier, Moshcini, Ceutnt,T, Semler, Noesselt, are to some extent reproduced

(d voL iii. of Oehler's edition. Among the more modem contributions to the

subject maybe mentioned those of Neander iAntignosticus: Geist dcs Tertul-

lianst Berlin, 1S25), Bbhringer (Die KircUe Chr^li in Biographien, vol. iii., 2d

ed., 1876), Mobler (Patrologie, vol. i., 1840, pp. 701-789), Kaye (Ecctes. Hist, of the

Bd and 'Sd Centuries, Ulustrate^i fi-om, the writiugs of TertuUian, 3d ed., 1845),

Coenen {Comment, de TertuU., Utrecht, 1825), Hesselberg (Tertullian's Lckre,

pt- i., Dorpat, 1848), Ebei't (Gesch. d. Christl Lit.^ 1874), Frejjpel (TertuUicn,

Paris. 1864), Haack (TertuUian's Xjfben u. Schri/len, 1S77), Alzog (Patrologie, 3d

ed., 1876); see also the manuals of church history, history of dogma (e.g.,

famack's Lihrb. d. Dogviengcsdi.; also Schwane's, Domer's, and others), of

Oman literature (TenfTel), of Christian philosophy (Ritter, Stockl, Erdmann,
Peberwcg). Compare also Deutinger, Geist d. Christl. UebtTlie/e-mng, vol. i.

On the chronology and genuineness of the works attributed to Tertullian, see

Mosheim, Semler, Noesselt (De Vera yEtate et Doclrina Scriptorum TertvUiani,

1768; in Oehler's ed., vol. iii.), Uhlhom (Fundamenta Chronologic TcrinU.,

Ckitti'ngeo, 1862), Bonwetsch (Die Schrifien Teriullian's n. d. Zeit ihrer Ahfass.,

Bonn, 1879), Kellner (" Zur Chron. Tert-'s," in Theol. Quartalschr., 1870-71),

Grotemeyer (Ucber TertuUian's LebeTi u. Schriften, Kempen, 1863-63), Harnack
("ZurChronol. d. Schr. Tert.'s," in Ztschr. f. KircJungcsch.^ 1878), Noldechen
("Tert.'sGeburtsjahr," inZtxhr.f. wiss. Theol., l&SO). On TertuUian as a man,

a citizen, and an author, see Ebert (as above), Engelhard* ('* Tert.'s schriftstell.

Character," in Zitchr.f. d. hist. Theol., 1852), Ritter (in Braun and Achterfeld's

Bonner Zeitschri/i, Hit. 8), Hildcbrand (in Jahn's Jahrb.z. Jltcrthvmswisscnsch
,

1843), Dieringer (Doctriniz TertuUiani de Rep. et ds OJic. et Jut. Civium Christian-

orum, Bonn, 1850), Noldechen ("Tert. als Monsch u. als Burger," in Eist.

£(scftr., 18S5), Schmidt (De Latinitate Tert., Erlangen, 1870-72), Klussmann
(Curar'um Tertull., pts. i., ii., Halle, 1831), Hauschild (Die Grundsdtze u. Mittel

der H'orthildung bei Tert., Leipsic, ISSl), and Langen (De L'sxi Tert. Prmposi-

tionum, Miinster, 1869). On Tertullian as a jurist, see Blumenbach (De Presby-

teroet Jcto Tertulliano, Leipsic, 1735), Wiesenhavem (Df Icto TertuU iarj;, Hildes-

heim, 1743), Pagenstecher (f)e Jurt^r. Terf.. Hardcrwijk, 1768), Rudorff(iJo7n.

tteditsgesch., i. p. 106 sg.). On Tertullian as an apologete, Bee Hefele ("Tert.

als Apologet," in Beilr. zur Klrchengeschichte, vol. i.), Jeep ("Tert. als Apolo-

get," in Jahrbb. f. dcutsche Theol., 18S4), Pelet (Essai sur rapolog. de Tert.,

trasburg, 1868), Condamin (De Tertulliano Vcxatas licligionis Patrono, Bar-le-

Duc, 1877), Wemer(Gcscft. d. apojog. u. pdemisck. Lit., vols, i., ii., 1861-62). On
his relations to the Greek apologists, see Hamack (2'exte u. Unters. s. altchrit4.

lAt.'Gesch., vol. i.) ; on those to Jlinucius Felix, Ebert (Tert.'s Vcrhaltnus zu

If. Felix, Leipsic, 1868), and a number of other discussions by Hartel, Kiihn,

fcc His relations to Clement of Alexandria have been investigated by
MuBScher (in Henke's Magazin, vol. vi., 1796), Noldechen (Jahrbb. f. prot.

Theol., 1SS6 ; Theol. Stud. u. Erit., 1886) ; on his relations to Irenaeus, Hjppo-
lytas, Melito, and the Gnostics, see Hamack (Zur QtteUcnkrilik der Gesch. d.

Gnosticism^ts, Leipsic, 1873), Lipsius (Die Quellen der dltesten Ketzergesch., 1875),

Hamack (De Apellis Gnosi Mojuzrchica, Ijeipsic, 1S74, and Texte u. Uiiiersvch.,

TOL i.), Hilgenfeld (Keizergesch., 1884), and Hagemann (Die rom. Kirche, 1864).

His relations to the Greek element in general are treated of by Caspari in vol.

tiL of his Quellen zur Gesch. d. Taufsi/mbols (1375), and those to thp New Testa-

ment and primitive Christianity by Rbosch (Dcs N. T. Tert.'s, IST\\ Volkmar
On Credners Gesch. d. NTlichen Kaiion, I860), Westcott (Hist, of the Canon of
the N. T., 5th ed., 1881), Charteris (Canonicitp, ISSO). Overbcck (Die Juffassung
d. Streits ni'ischen Petrus u. Paulus bei den Kirchenvdtern, Basel, 1877), Earth
(**Tert,'s AufTassung des Ap. Paulus," &c., in Jahrbb. f. prot. Thecl., voL viii.),

andNoldechenC'Eingeflugeltes Wort bei Tert.," in ZfscAr./. irizs. 77i«o/.,18S5).

On Tertullian as a Montanist, see Gottwald (De Montanismo Tert., Ereslan,
1868) and the accnuntsr f Montanism by Schwegler, Baur, Ritschl, Bonwetsch,
De ooyres, S:.lmon, Hamack, and others; also Noldechen ("Die Krisis in

Karthag. Schleierstzcit," m Zl^hr. f. fctrcfti. Wissensch. «. kirch. Leben, 1886).

On his relation to the creed and ru e of faith consult Harnack (Pair. App. «4>;i.»

1., 2d ed., ii. Appendi::, and Lehrb. d. Dogmengcsch., vol. i.). His doctrine if the
Eucharist has been discussed by Dieringer (in Der KnthoHk for 1864), Leini-

baeh (Beitr. z. Abendmahls'.ehre Fert.'e, Gotha, 1874), and in the standard wotks
on the history of the doctrine generally. For his doctrine of the resurrection,

see Oehninger (Tert. u. seine A iiferstehungsiehre, Augsburg, 18TS); for his psycho-

logy, aee Der Katholik for May, August, and September 1865, Murton (Eami sur
VorigiTie de Vdvie d'aprts Tert., Strasburg, 186G). Burckhardt (Die Scelenhhre

des Tert., Bautzen, 1857), Stockl (De Tert. Doclrina Psychol, Munster, 1863)^

and Hauschild (Tert.'s Psychologic, Frankforton-Main, 1880). On his doc-

trine of the original state of man, see Wendt (Die tehre von d. mensrhl. Voll-

kommenheit, 1SS2) and Noldechen (Ztschr. /. wiss. Theol., 1685); and on his

doctrine of redemption, sec Bordes (Exposi crit. des opin. de Tert. snr la redgmp-

tion, Stmsburg, 1860). The treatise Adv. Praxean and his anti-Moriarclnan

polemic are discussed by Lipsius (Jahrbb./. deutsch. Theol., 18CS) and Hage-
mann (as above), and in the church histories ; his conception of tlie sacra-

ments by Leimbach (Theol. Stud. u. Krit., 1871). His ethical ideas are analysed
by Miinscher (Henke's Magazin, vol. vi., 1796) and Nielsen (Tert.'s Etkik,

Copenhagen, 1879); the De Pallio by Kellner (Theol. Quartalschr., 1870), the

De Patientia by Noldechen (Ztschr./. kirchl. Wisse^isch. u. kirch. Leben, 1885),

the Adv. Judseos by Seroler, Bonwetsch (as above), and Volkmar (in Credner's

Gesch. d. KTlichcn Kajion), the spurious addition to the De Pra:scriplioiie by
the authorities already cited for his relations to Gnosticism and by Lipsius

(Zur Quellcnkr'tik des Epiphanios, 1865). On the poem -Adv. Marc, falsely

ascribed to TertuUian, see Hucksladt's monograph (Leipsic, 1875), also the

Ztschr. /. wiss. Theol., 1876; on the poem De Sodo7na et de Jona, see MuUer
(Rhein. Mvs., xxii). The passa^^es of archwological importance in Tertullian

are discussed by Leimbach in Ztschr./. die hist. Theol., 1871, and by Noldechen
in Ztschr, /. kirchl. JVisse^isch. u. kirchl. Leben, ISSo ; see also Morcellus (Africa

Christiana, 3 vols., Brescia, 1S16), il\inteT(Primordia Ecelesim ^/ricanw, Copen-
hagen, 1S29), and Gorres (" Das Christenthura u. der Sta^t z. Zeit dcs Kaisers

Septimius Severus," in Jahrbb. /. prot. Thcol., 1S7S). Some editions of indi-

vidual works of Tertullian, as well as philological investigations not mentioned
in the foregoing list, will be found particularized in Mayor's Bibliographical

Clue to Latin Literature, 1S75. (A. HA.)

TKHTTDANT, or Tabubant. See Morocco, vol. xvi.

p. 834.

TERUEL, a province of Spain, forming part of the

ancient kingdom of Aragon, is bounded on the N. by

Zaragoza, on the E. by Tarragona, on the S. by Castellon

de la Plana and Valencia, on the S.AY. by Cuenca, and

on the W. by Guadalajara, and has an area of 2*363 square

miles. It is intersected from east to west by the mountain

chains of Albarrartn and Gudar, from which several offsets

diverge on either side. The loftiest summit is the Muela

de San Juan (5280 feet), which is covered with snow for a

great part of the year. These sierras give rise to several

large rivers, the principal being the Tagus, the Guadalaviar,

the Jiloca, and the Guadalope. Notwithstanding the fertile

character of the plains and an abundance of mineral wealth,

the trade of the province is unimportant, and civilization

in a backward state, owing to the lack of means of trans-

port, the want of enterprise, and imperfect communication

with the outer world. The chief products are corn, wine,

oil, cheese, fruits, timber, flax, hemp, silk, wool, and saffron,

together with cattle, sheep, and swine ; while in the busier

centres some slight manufacture of coarse cloth, paper,

leather, soap, pottery, and esparto" goods is carried on. The
population of the province in 1877 was 249,000.

TERUEL, the capital and most important town of the

above province, is situated on the left bank of the Guada-
laviar, 142 miles east of Madrid, and on the high road

from Calatayud to Valencia. It is an ancient walled city,

fast falling into decay, with narrow gloomy streets and
crumbling mediaeval houses. Some of the numerous
chtirches are worth seeing, with their paintings by the

rarely known 17th-century artist Antonio Visquert, as is

also the great aqueduct of 140 arches, raised 1555-60 by
Pierre Bedel, a French architect. In the cloisters of San
Pedro lie the remains of the celebrated " lovers oi Teruel,"

Juan de Marcilla and Isabella de Segura, whose pathetic

story has formed the subject of numerous dramas and
poems by Perez de Montalban, Yaque de Saias, Hartzen-

busch, and others. The cathedral is Churrigueresque.

Teruel was raised to the dignity of a see in 1577, the

bishop being suffragan of Zaragoza. The population of

the city in 1877 was 9482.

TESCHEN (Polish Cieszyn), the chief town of a duchy
in Austrian Silesia, is situated on the v^l?a, a tributary of

the Oder, 34 miles south-east of Troppau. It combines

both Polish and German peculiarities in the style of its

buildings, and contains five churches, the most interesting

of which are the parish church, which formerly belonged
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to a Dominican monastery, and the Gnadenkirche, one of

the Protestant churches built in terms of the treaty of
j

AJtranstadt in 1706. The only relic of the ancient castle

is a square tower, dating from the 12th century. The
manufacturing industry of the town is alight, and, since

the eonstruction of the railway via Oderberg, Teschen has

lost much of the trade formerly commanded by its position

near the borders of Silesia, Hungary, Moravia, and GaUcia.

A flax dressing and spinning factory, a large brewery, and
several furniture factories are the chief industrial establish-

ments in the town. The population in 1880 was 13,004.

It was at Teschen that Maria Theresa and Joseph II. signed the

peace which put an end to the war of Bavarian succession in 1779.

The duchy of Teschen was formerly a more or less direct apanage

of the Bohemian crown. For some time it bore the name of Saxe-

Teschen (Sachsen-Teschen), owing to the fact that Prince Albert of

Saxony, who married an archduchess of Austria, received it as part

of his wife's dowry. Prince Albert bequeathed it in 1 822 to the

emperor of Austria, who bestowed it on the archduke Albert

TESSIN. See Ticino.

TEST ACTS. The principle that none but persons pro-

fessing the established religion were eligible for public em-

ployment was adopted by the legislatures of both England

and Scotland soon after the Reformation. In England

the Acts of Supremacy and Uniformity and the severe

penalties denounced against recusants, whether Roman
Catholic or Nonconformist, were affirmations of this prin-

ciple. The Act of 7 Jac. I. c. 2 provided that all such as

were naturalized or restored in blood should receive the

sacrament of the Lord's Supper. It was not, however,

until the reign of Charles II. that actual receiving of the

communion of the Church of England was made a con-

dition precedent to the holding of public offices. The
earliest imposition of this test was by the Corporation

Act of 1661 (13 Car. 11. st. 2, c. 1), enacting that, besides

taking the oath of allegiance and supremacy and sub-

scribing a declaration against the Solemn League and

Covenant, all members of corporations were within one

year after election to receive the sacrament of the Lord's

Supper according to the rites of the Church of England.

This Act was followed by the Test Act of 1672 (25 Car.

IL c. 2). The immediate cause of the Test Act (the fuU

title of which is "An Act for preventing dangers which may
happen from popish recusants ") was the king's declaration

of indulgence, dispensing with laws inflicting disabilities

on Nonconformists. This Act enforced upon aU persons

filling any office, civil or military, the obligation of taking

the oaths of supremacy and allegiance and subscribing a

declaration against transubstantiation, and also of receiving

the sacrament within three months after admittance to

office. The Act did not extend to peers; but in 1678

30 Car. 11. st. 2 enacted that all peers and members of

the Ho.use of Commons should make a declaration against

transubstantiation, invocation of saints, and the sacrifice

of the mass,—a special exception being made in favour of

the duke of York. The provisions of the Test Act were

violated by both Charles II. and James II. on the ground

of the dispensing powef claimed by the Stuart kings. In

a well-known case of Godden v. Hales (ll State Trials,

1166), an action for penalties under the Test Act brought

against an officer in the army, the judges decided in favour

of the dispensing power,—a power finally aboUahed by the

Bill of Rights. After a considerable number of amend-

ments and partial repeals by the legislature of the Acts of

1661, 1672, and 1678, and of Acts of indemnity to pro-

tect persons under certain circumstances from penalties

incurred under the Test Act, the necessity of receiving the

sacrament as a qualification for office was abolished by 9

Geo. rV. c. 17, and all Acts requiring the taking of oaths

and declarations against transubstantiation, &c., were re-

pealed by the Roman Catholic Relief Act '-* 182C QO Qen.

rV. c. 7). This general repeal has been followed by the

special repeal of the Corporation Act by the Promissory

Oaths Act, 1871 (34 and 35 Vict. c. 48), of the Test Act
by the Statute Law Revision Act, 1863, and of the Act
of 1678 by 29 and 30 Vict. c. 19. Religious tests re-

mained in the English imiversities until 1871. To be a

member of the Church of England was a necessary con-

dition precedent for holding most university or college

offices by the Act of Uniformity of 1662, and such offices

were not affected by the Toleration Act of 1688 and the

Roman Catholic Relief Act of 1829. In 1871 the Uni-

versity Tests Act abolished subscriptions to the articles of

the Church of England, all declarations and oaths respect-

ing religious belief, and all compulsory attendance at

public worship in the universities of Oxford, Cambridge,

and Durham. There is an exceptioi confining to persons in

holy orders of the Church of Eugland degrees in divinity

and positions restricted to persons in holy orders, such as

the divinity and Hebrew professorships.

Scotland.—A religious test was imposed immediately after the

Eeforma'tion. By 1567, c. 9, no oue was to be appointed to a public

office or to be a notary who did not profess the Reformed religion.

The Scotch Test Act was 1681, c. 6, rescinded by 1690, c. 7. Re-

nunciation of popery was to be made by persons employed in edu-

ation (1700, c. 3). A motion to add, after the 18th article of union,

an exemption of Scotsmen from the sacramental test in the United

Kingdom was negatived by the Scottish parliament. A similar fato

awaited a proposal that while a sacramental test was in force in

England all persons in public office in Scotland should subscribe

their adhesion to the Pi'es,byteriau Church government. By 1707,

c. 6, all professors, principals, regents, masters, or others bearing

office in any university, college, or school in Scotland ^ere to pro-

fess and subscribe to the Confession of Faith. All persons^ were to

be free of any oath or test contrary to or inconsistent vfith the

Protestant religion and Presbyterian Church government. The
reception of the communion was never a part of the test in Scotland

as in England and Ireland. The necessity for subscription to the

Confession of Faith by persons holding a university office (ether

than that of principal or professor of theology) was removed by

16 and 17 Vict. c. 89. The Act provides that in place of subscription

every person appointed to a university office is to subscribe a declar-

ation according to the form in the Act, promising not to teach any

opinions opposed to the divine authority of Scripture or to the

Confession ot Faith, and to do nothing to the prejudice of the Church

of Scotland or its doctrines and privileges.

Ireland.—An oath of aUegiance was required by the Irish Act of

Supremacy (2 Eliz. c. 1). The English Act of S Will, and M. c 2

substituted other oaths and enforced in addition from peers, mem-
bers of the House of Commons, bishops, barristers, attorneys, and

others a declaration against transubstantiation, invocation of the

Virgin Mary and the saints, and the sacrilico of the mass. By the

Irish Act of 2 Anne c. 6 every person admitted to any office, civil

or militai^, was to take and subscribe the oaths of allegiance,

supremacy, and abjuration, to subscribe the declaration against

transubstantiation, &c., and to receive the Lord's Supper according

to the usage of the Church of Ireland. English legislation on the

subject of oaths and declarations was adopted in Ireland by Yelver-

ton's Act, 21 and 22 Geo. III. c. 48, § 3 (Ir.). These provisions

were all repealed by the Promissory Oaths Act, 1871. The Roman
Catholic Relief Act of 1793 (33 Geo. III. c. 21, Ir.) excepted Trinity

College, Dublin, from its provisions, and testa existed in Dublin

university until 1873. They were abolished as far as regarded

certain scientific professorships in 1867 by 30 Vict. c. 9, and were

finally abolished for the whole university by the University of Dublin

Tests Act, 1873, except as to professors of and lecturers in divinity.

United Slates.—By art. 6 of the constitution, "do religious test

shall ever be required as a qualific-stion to any office or public trust

under the United States." A similar provision ia generally included

in the State constitutions.

TESTAMENT. See Will.

TESTIMONY. See Evedence.

TETANUS (from Gr. retVo), I stretch), a disorder of the

nervous system, consisting in an increased reflex excitar

bility of the spinal cord and manifesting itself by painful

tonic spasm of the voluntary muscles throughout the body.

The disease shows itself under various conditions. It

occasionally occurs, particularly in tropical countries^ with-

out apparent cause, and has thus been known to affect

numbers of persons simultaneously {idiopathic tetanus).
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It is sometimes observed in new-born children (trismus

neonatorum) atid in parturient women (puerperal tetanus).

But by far the greater number of cases occur in connexion
with a -wound or other injury, more especially in the ex-

tremities, probably implicating some of the peripheral

nerves. Certain forms of injury, as punctured, lacerated,

and gunshot wounds, are more liable to be followed by
tetanus than others. In many cases the liability bears no
proportion to the extent of the wound. Exposure to cold

after injury is an important exciting cause. The symptoms
of tetanus in its most usual forms generally appear during

the healing process of a wound, but occasionally they arise

after cicatrization is completed. Sometimes they are pre-

ceded by appearances of irritation in the wound or its

neighbourhood, but this is exceptional. The earliest indi-

cations of the disease usually show themselves, no matter
where the wound is situated, by stiffness about the muscles
of the jaw, causing difficulty in opening the mouth, which
soon increases to lockjaw or trismus. This is accompanied
by spasm in neighbouring muscles, and the drawn features

and exposed teeth give to the countenance tho peculiar

expression known as risus sardonicus. The rigidity ex-

tends to the muscles of the neck, back, chest, abdomen,
and extremities, and the body frequently assumes a bent

attitude, either backward (opisthotonos), forward (empros-

thotonos), or laterally (pleurosthotonos). This general

muscular rigidity, which at first is not constant but occa-

sionally undergoes relaxation, is accompanied by frequently

recurring convulsive seizures, which are readily excited by
the slightest irritation, such as from a draught of cool air,

a bright light, the closing of a door, &c. In such attacks

there is great suflfering and the expression of the face is

indicative of agony ; and the function of respiration may
be seriously involved and asphyxia threaten or actually

take place. The temperature of the body sometimes rises

to a high degree. The attack is usually acute and after

a few days either passes oflF or, as is more frequent, ter-

minates fatally, either by asphyxia from tonic spasm of

the respiratory muscles or from exhaustion consequent on

the violence of the symptoms together with the absence of

sleep. Throughout the whole course of the disease the

mind is clear. In idiopathic tetanus the symptoms are

less severe, the course more chronic, and recoveries more
common than in those which depend upon a wound or

injury. The puerperal form, with symptoms which differ

in no way from those described, is rare and occurs either

after parturition or after abortion. Tetanus in new-bom
children, also a rare form, usuaUv <Oiows itself a day or two
after birth by obvious difficulty in the acts of sucking and
swallowing ; by the supervention of trismus, together with

tonic contraction of the muscles of the limbs and body,

sometimes accompanied by convulsive seizures ; and by a

peculiar low whining cry, seldom absent and very charac-

teristic. Various opinions have been held as to the causa

of this form of tetanus, some referring it to the wound
produced by severance of the umbilic^:.! cord, others to

pressure upon the bones of the head in parturition, &c.

It has not yet been satisfactorily explained. Although
sometimes recovered from, it is usually fatal.

The symptoms of poisoning by strychnine bear a strong

resemblance to those of tetanus. They are, how-ever, more
acute and develop in connexion with something which has

l)een taken ; further, the absence of a wound and the fact

that the spasm affects the muscles of the extremities first,

and not those of the jaws, as in tetanus, serve to establish

the diagnosis. In Hydrophobia (q.v.), which in certain

of its symptoms resembles tetanus, the absence of trismus,

the dread of water, and the violent spasms on attempting

to drink, together with the history of the case, readily

enable a distinction to be made. Various o*hcr forms of

nervous disease accompanied by tetanic symptoms, such aa

cerebro-spinal meningitis, hysteria in some forms, &c., may
be still more clearly distingjished from true tetanus.

The pathology of tetanus is referred to in the article

Pathology (vol. xviii. p. 391). No constant changes are

observed in the body after death from tetanus. The most

common are great dilatation of the blood-vessels of the

spinal cord and sometimes evidence of inflammatory action,

but these are probably the effects of the symptoms rather

than their cause.

For the treatment of tetanus many remedies have been

employed. Where a source of irritation in or about a

wound can be made out, it ought to be dealt with by the

surgeon. Of medicinal agents those which diminish the

reflex excitability of the spinal cord and relax the spasm

are to be recommended. But it is not safe to employ all

substances which produce these effects. Thus tobacco and

its active principle nicotine act powerfully in this way, but

they are attended with danger from theii poisonous proper-

ties, and the same may be said of curari, conium, calabar

bean, &c., all of which have been used in tetanus. Opium
carefully administered sometimes produces a markedly

beneficial effect, as does also Indian hemp. Chloroform

or ether inhalation greatly mitigates the severity of the

spasm. Chloral hydrate and bromide of potassium or

ammonium are among the most useful agents which can

be employed, and they may be given separately or, still

better, in combination. As adjuvants, the warm bath, the

absence of all noise and excitement, and the maintenance

of the strength by appropriate nutriment should not be

neglected.

TETRAECH (rerpapxr]^), tne ruler of a totrarchy

(rtTpapxia), that is, in the original sense of the word, oi

one quarter of a region. The title of tetrarch is familiar

from the New Testament as borne by certain princes ol

the petty dynasties which the Romans allowed to exercise

a dependent sovereignty within the province of Syria. In

this application it has lost its original precise sense, and

means only the ruler of part of a divided kingdom, or of

a region too narrow to support a higher title. After the

death of Herod the Great (4 B.C.) his realm was shared

among his three sons : the chief part, including Judaea,

Samaria, and Idumea, fell to Archelaus (Matt. ii. 22), with

the title of ethnarch ; PhOip received the north-east of the

reami, and was called tetrarch ; and Galilee was given to

Herod Antipas, who bore the same title (Luke iii. 1).

These three sovereignties were reunited under Herod

Agrippa from 41 to 44 a.d. Another tetrarchy is men-

tioned in Luke iii. 1, viz.. that of Lysanias in the little

district of Abilene, near Damascus, in the valley of the

Barada. An inscription of this Lysanias is given in C.

J. Gr., 4521.
See Reiian, JiVrn de CAcad., xxvi. 2 (1870), p. 49 sq.

TETUAN (Tettdwin), a town of Morocco, about 23

miles south-south-west from Ceuta and 44 south-east

from Tangiers, is picturesquely situated about 9 miles

inland on the steep slope of a hill, behind which rise the

bold Eif Mountains. It is surrounded by walls flanked

with towers, and has on the summit of the hill a castld

whict is the residence of the governor. The streets are

narrow, unpaved, and dirty, and vrith few exceptions the

houses are poor. Some of the numerous mosques, however,

are handsome. The principal manufactures are gun-barrels,

coarse woollen cloths, and woollen and silk sashes. The

harbour of Tetuan, at the mouth of the Martil, allows only

small vessels to cross the bar, and the roadstead is much
exposed to the east. There is some export trade in cattle,

grain, fruit, leather, and wool, principally to Gibraltar.

The population of Tetuan is estimated at about 20,000

(5000 Jews).
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Tetuaa is said to ha-^e teen founded in 1492 by refugees from

Gnnnda. It was taken by storm on 4th February 1860 by the

Spaniards under O'Donnell, but restored to Morocco irhen neace

ivas concluded.

TEUTONES, or Teutoni, a powerful German tribe,

first appearing in history along with the Cimbei (q.v.).

They are again mentioned at a later period by Pliny {H.N.,

xxxvil. 11) and others as inhabiting a district in the north-

west of Germany to the north of the Elbe. The name of

Teutones was never employed either by the Germans them-

selves or by the Romans as a general name for the whole

German nation.

•TEUTONIC LANGUAGES. See Germany (vol. x. p.

514 sq.); also.English Language, Goths (voL x. p. 852

sq.), Scandinavian Languages, Frisians, and Holland
(vol. xii. p. 84 sq.).

TEUTONIC ORDER, The, or Teutonic Knights of

St Mary's Hospital at Jerusalem (Deutscher Orden,

DdTti^che Ritter, Orden der Bitter des Hospitales St ilarien

zu Jerusalem), is one- of the three great military and re-

ligious orders to which the crusades gave birth. Its

name is derived from, a German hospital founded at

Jerusalem in 1128, which disappeared on the capi-ure of

the Holy City by the Saracens in 1187. The pity excited

in the minds of some German merchants by the sufferings

of the Christian soldiers at the siege of Acre in 1190

induced them to revive the work of this society under a

somewhat different form ; and eight or nine years later the

society, as thus resuscitated, was converted into a military

order. Like the two other military orders, the Teutonic

orde • adopted the Augustine rule of life ; and, in addition

to the ordinary monastic vows, the members laid upon
themselves the special obligations of tending sick and'

wounded pilgrims and of fighting the pagans. Frederick,

duke of Swabia, took the young order under his protection,

and it soon received charters from the pope and emperor,

entitling it to the same privileges as the Templars and
Knights of St John. Whatever was the case at first, the

members of the order were ultimately required to be

Germans of honourable birth. Priest brothers were intro-

duced about 1220, and afterwards half-brothers, like the

frires servants d^armes of the other orders, who did not

require to be of noble birth, and might, to some extent,

continue th6ir ordinary secular occupations. The distin-

guishing garb of the order consisted of a white mantle

with a black cross.

Almost at once a rich stream of benefactions of all kinds

began to flow into the coffers of the order, which gradu-

ally acquired extensive territories in Palestine and also in

Germany and other parts of Europe. Its first seat was at

Acre, and the first grand -master was a Rhenish knight

named Herman Walpot of Bassenheim. The order rose

to great power and influence under Herman von Salza
{q.v.), who held the office of grand-master from about 1210
to 1239, and enjoyed the fullest confidence of both em-

peror and pope. He was also keen enough to see the

hopelessness of the attempt to expel the Mohammedans from

the Holy Land, and eagerly hailed the opportunity of trans-

ferring the activity of the order to another sphere which

was afforded by the invitation to undertake a crusade

against the heathen Prussians. The successful progress of

this' crusade, the aggrandizement thereby accruing to the

order, and its subsequent decline have already been nar-

rated in the article Prussia (vol. xx. pp. 5-6). Soon

after the beginning of the struggle, in 1237, the Teutonic

order absorbed the order of the Brothers of the Sword, a

union which brought Courland, Semgallen, and Livonia to

swell its territories. In 1291, when Acre, the last strong.

hold of the Franks in Palestine, fell the order removed its

jieadquurters to Venice • but, when its centre of gravity

became so ooviously shifted to the extensive territories

won from the Prussians, the seat of 'government was trans-

ferred (1309) to Mariex^buro {q.v.) on the Vistula, where
a splendid castle was erected for the grand-masters. The
grand-mastership of Weinrich von Kniprode (1351-82) ia

the most prosperous period in the history of the order.

Its territorial possessions far exceeded those attained by
either of the rival orders, stretching from the Oder, on the

west to the Gulf of Finland on the east, and containing a

population of two to thi'ee million souls. .Its government
at first was excellent, and for a time it may be said to

have played the leading role in the political history of

northern'Europe. Wherever the order spread, Christianity

and German national life were introduced. Its revenues

were very large, and its ranks were kept full .by hosts of

aspirants to a share in its pious and lucrative crusades.

So long as the order maintained its own high standard

all went well with it. But its internal decay was syn-

chronous with external events that would alone have been

extremely perilous. The union of Poland and Lithuania

in 1386 raised up'a jealous neighbour, whose power it was

wellnigh impossible in the long run to resist, while the

nominal conversion of the latter to Christianity struck at

the root of the order's prosperity by depriving it of its

mission. When there were no more heathens within reach

to convert and despoil, the chief attraction to outsiders to

join its ranks disappeared. After the conversion of Prussia

into a secular duchy the Teutonic order still continued to

exist as an ecclesiastical organization, possessing eleven

bailiwicks in different parts of Europe, with a total area of

850 square miles and 88,000 inhabitants. The head-

quarters were fixed at Mergentheim in Swabia. Its poli-

tical importance was of course now a thing of the past,

and the scattered position of the bailiwicks only emphasized

its weakness. In 1801 the bailiwicks to the west of the

Rhine were absorbed by France, and in 1809 the order

was entirely suppressed by Napoleon, its lands going to

the secular principalities within which they lay. In 1840

the order was resuscitated in Austria, where it now exists

as a .semi-religious knighthood, presided over by a royal

archduke. Of late it has been doing something towards

justifying its existence and connecting itself with its past

history by engaging in the ambulance service in time of

war. The bailiwick of Utrecht, which survived the decree

of Napoleon, also still exists, but the Dutch representatives

of the order have become Protestants. The jewel of the

order consists of a black and white cross, surmounted by

a helmet with three feathers.

The complete organization of the Teutonic order included a

grand-master (hochmeister), provincial masters (landmeisler) for the

greater provinces, and commanders {komturen) for the smaller dis-,

tricts and castles. The power of these officers .was not, however,

absolute. The grand-master co-operated with a chapter consisting

of the provincial masters and 6v6 other important functionanes,

while the provincial masters in turn bad to consult with the

council formed bv the knight commanders. The privUegea enjoyed

by the order in its palmv days were of the most extensive nature

and its relations to both church and state were often of a most

exceptional nature.

See Voigt, CcscTi. <f. Daufsdijn W((«ror<f.M (1857-59) ; I^''"7";,?f^f- "L^'f:

u. iv,st.pfcissen (voU 1.. Goths, 1881) ; and E. Streblke, TaSuJa OrdinU Th€«.

lonici (BerUn, 1869).

TEWKESBURY, an ancient borough and market-town

of Gloucestershire, England, is situated in a fine pastoral

valley at the junction of the Severn and the Upper Avon,

and on the Midland and Great Western RaUways, 15

miles south of Worcester and 126 north-west of London

It has three principal streets, which are regularly built and

well paved. The Severn is crossed by an iron bndge with

a flattened arch of 170 feet span, erecte-? -. "^^'^Oy "^

1824. ' Of the great Benedictine abbej, one of the riche*.

foundations in England, refounded and enlarged by Sir

XXm. — 26
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Robert Fitz-Hanion in the 12th century on the site of the

ancient hermitage and Saxon monastery, there only remain

the gate and part of the cloisters. The abbey church,

consecrated in 1125, is a magnificent specimen of Early

Norman. This elaborate cruciform building consists of

nave and side aisle.<i, with transepts united by a grand

central tower richly arcaded. The choir terminates in an

apse and is surrounded by an ambulatory. One of the

most remarkable features of the building is the unique

western front^ the central part of which is occupied by one

vast arch extending from the ground to the roof. Origin-

ally it was filled in with Norman windows, but these were

removed in tho 14th century, when the whole building

underwent restoration in the Middle Decorated style, of

which it is one of the finest existing examples. The nave

was refilled by tracery windows, and stone groining was

substituted for the carved wooden celling, a like transfor-

mation taking place in the transepts. The old Norman
columns in the choir stiU exist ; but above them rises a

grand superstructure of Decorated work. The elegant

clerestory windows are of the Hth century, with stained

glass of the same date. The ambulatory was rebuilt some

distance farther out, and from it projected a beautiful series

of chapels. The elaborate tombs include those of Sir

Robert F-itz-Hamon, the De Spensers, Alan prior of

Canterbury, Sir Guy de Brien, and the vault of George

duke of Clarence (murdered in the Tower) and his wife

Isabella. Edward, prince of .Wales, slain after the battle

of Tewkesbury (1471) by the Yorkists, 'is also buried in

tho church, which has undergone an extensive process of

restoration under tho direction of Sir Gilbert Scott. In

the High Street there are several ancient timbered and

gabled houses. Remains of an ancient wall have been

discovered adjoining the town. The principal modern

buildings are the town-hall, the philharmonic hall, and the

corn exchange. There is a free grammar-school and a

number of charities, including the dispensary, the rural

hospital, and Queen Mary's, Barnes's, Richardson's, and

Russell's almshouses. Formerly Tewkesbury had a woollen

trade and an important mustard manufacture, but it is now
chiefly dependent on its agricultural trade. The popula-

tion of the municipal borough (area, 2619 acres) in 1871

was 5409, and in 1881 5100.

The town is supposed to derive its narae from Theoc, a Saxon

monk, who founded a hermitage here in the end of the 7th century,

which was changed into a monasterj- by the duke of Mercia in 716,

and rebuilt by Sir Robert Fitz-Hamon in 1102. On the death of

Fitz-Hamon in 1147 the manor passed to tho Do Clares, who became

merged in the De Spensers, they in turn in the Beauchamps, and

the Beauchamps in the NevUles. At Tewkesbury took place, 4th

May 1471, the battle between tho Yorkists and Lancastrians which

placed the crown on the head of Edward IV. During the Civil

War the town was occupied by the Parliamentarians, who were

driven out by the Royalists ; but it was surprised and captured by

the former in 1644, after which it remained in their possession.

Tewkesbury was first incorporated by Elizabeth in 1574, and when

James I. sold the manor to the corporation in 1609 he granted it

a new charter with extended privileges. This being lost during

the Civil War, a new charter was granted by Charles II. Between

1692 and 160S the town was without a corporation, but a new

charter was granted by William III., which remained the govern-

ing charter untU the passing of tho Municipal Act. Until 1807

Tewkesbury returned two members to the House of Commons ;

from 1867 to 1885 it returned one ; and in 18S5 it became merged

in tho north or Tewkesbury division of Ulouccstcrshiro.

Tho .ilnnalcs de ThcoXesherla (100(!-120S) aro published in Annates ilonastkt,

edited by H. R. Luard, 1S04.

TEXAS, the largest in area and tho eleventh in popula-

non of the United States of America, is bounded by the

Gulf of Mexico on tho S.E., by Louisiana and Arkansas

on tho E., by Arkansas and tho Indian Territory on the

N., tho latter extending north of its northern prolonga-

tion (the Panhandle), by Now Mexico on the W. and N. of

its westfirn prolongation (tho trans-Peeos region), and by

iitfjaco on the S.W. Its area in ISSO was 202,290 square

miles, or one-eleventh (nearly 9 per cent.) of the enti^?

area cf the United States. The extreme length is 740
milesj the breadth 825, and the coast line 400 miles. The
boundaries, as recognized by the United States Govern-

mentji are—the Gulf of Mexico from the Rio Grande to the

Sabine river, the Sabine river to 32° N. lat., thence the

meridian of 94° 10' to the Red river of Louisiana, thence

following that river west to its intersection with the 100th

meridian, thence north to lat. 36° 30'; thence west to 103°

W. long., thence south to lat. 32°, thence west to its inter-

section with the Rio Grande, which river constitutes the

south-western border of the State to the Gulf of Mexico.

The surface features are exceedingly varied, the prevailing ele-

ments being steppes or treeless plains in the north-west, mountains

west of the Pecos river, forests in the east, marshes adjacent to the

coast, low prairies in the south-east, and a combination of prairies

and broken hills, interspersed with forest growth and thickets of

tall shrubs (chaparral), in the centre. These regions are classified as

follows (see map below). (1) The coast plain is the direct geo-

graphical and geological continuation of the other States which

border on the Gulf of Mexico. It includes all the country east of

a line concentric with the coast, drawn from Texarkana in the

north-east corner of the State to near Laredo on the Rio Grande.

The general direction of its slope, in common with that of the rest

of tho State, is from north-west to south-cast. Its altitude ranges

up to 500 feet. The immediate coast strip is newly made marsh-

land ; west of this and north of the Colorado river are forests ; and

to the south of it the countiy is mostly a plain. (2) The black

prairie region suc-

ceeds the coast plain

on the west. Its west-

ern border is sharply

defined from the

Red river to the Rio

Grande, beginning

at Denison, passing

through or near the

cities of Sherman,
Dallas, Waco, Austin

,

and San Antonio, and
then deflected west-

ward to Eagia Pass. >j-|'

It is a gently undu- I

lating prairie,C0Tcred

with a rich black soil,

and varies in altitude

[s)"Wntrdre^n "-^« «-^-'^'-' '"^---

cctends from the black prairie region on tho east to the eastern

escarpment of the great plains on the north-west and the trans-Pecoa

mountains on the south-west. Thisisthoonly region of Texas which

is not the direct continuation of the physical features of some ad-

joining political division. A great variety of conditions is embraced

within its bounds. la its north-eastern part are two long belts of

stunted forest (the Cross Timbers), extending from the Red river

to the Brazos, and separated by a prairie 60 miles in width. This

is the most fertUo portion of the entire region. West of this

sub-region and north of the Colorado is a broken, arid country

(the Coal-measures), having a sandy, pebbly soil, covered with a

scattered growth of vegetation. West of this, between the 100th

meridian and the escarpment of the plains, is the gj-psum country,

consisting of the so-called " red beds " of the western United States,

accompanied by massive deposits of g^'psum and other salt^. This

country is much sculptured by erosion, and in places resembles tjio

"bad lands" of the upper Missouri country. There are also exten-

sive intervals of prairie hero. Near the centre, in the counties of San

Saba, Mason, and Llano, is a rough, semi-mountainous area of older

formatious. The southern half of tho central region is a broken

country of white limestone formation, semi-tropical in climate,

and covered with scraggy vegetation, its physical features graduat-

ing into those of northern Mexico. The south-western part is a

rolling plain, enthcly destitute of streams. Throughout tho

region, at intervals of many miles, low, truncated hills (butUs)

occur, representing the remains of limestone formations now being

rapidly eroded. 'The region, as a whole, is poorly watered. It is

best adapted for cattle and sheep raising, and is tho chief locality

of those industries in Texas. 1'he altitude varies fiom 700 to

2500 feet. (4) The plains region is the portion of tho State west

cf tho 101st meridian and north of tho thirty-second paiallel,

' The State does not recognize tho South Forlc of the Red riT«r

as the northern boundary, but insists upon the North Fork ; it «lso

claims tlio 100th meridian ns laid down upon Mellisli's iii.ip (100 miles

cast of tlie true meridian) as tUo eastern bonier of tho I'auh.iudlo.



cotnmonly known aa the "Staked Plain" (Llano Estacado). It

ia ths direct southern continuation and termination of the great

plains of the Korth American continent which extend along the
«astem slope of the Rocky Mountain? from British America to the
Rio Pecos. The eastern edge is well n.arked by a steep escarpment,
which, in consequence of destructive erosion, ia constantly receding

to the westward. The surface is smooth, and utterly devoid of

forest growth or streams of water. But there are many small
ponda or lakes', and in the southern part these are saline. The
sou is light, rich, and porous, and is covered with a good growth of
^^ss. Until a few yea*^ ago this region was totally unpeopled,
but many portions of it are now (18S7) used for grazing purposes,
water being secured by means of wells or artificially constructed
reservoirs. The altitude ranges from 2500 to 4000 feet. (5) The
trans-Pecos or mountainous region west of the Pecos river is com-
posed of numerous mountain peaks and ranges, with intervening
valleys of many nules in width. It is poorly watered, and the
population outside the immediate Rio Grande valley is very sparse.

The general level of the country is from 3000 to 5000 feet.

The riveis kre separable intocseVeral sub-systems. The Rio
Grande and the Arkansas, constituting' the north and south limits
of the Texas drainage system, with their respective tributaries, the
Pecos and the Canadian, originate in a limited district of northern
New Mexico and Colorado, and ultimately reach the sea at points
a thousand miles apart. The Canadian and the Pecos have cut
deep canons throuLjli the Llano Estacado. The former continues
€astward through Indian Territory, and the latter southward, join-

ing the Rio Grande between 101° and 102° W. long, on the southern
border of the State. The Rio Grande and the Pecos receive no
tributaries of importance in Texas, but are constant in their flow.

The next and mo.3t important group comprises the Red, the Brazos,

and the Colorado, all of which originate along the eastern border
of the Llano. They traverse similar regions, and have a general
resemblance in character of sediment, irregularity of flow, velocity,

and topography of drainage basins. Their brackish water is princi-

pally derived from the sudden precipitation of rainfall along the
gypsiferous escarpments of the Llano. Its volume is ordinarily

small, the flow often ceasing entirely west of the black prairie

region. There are periodic freshets, however, which suddenly
swell the volume to enormous proportions. These freshets, laden
with the rich red loam of the plains, usually reach the lower in-

habited sections of the State in periods of drought, and are termed
"red rises." Much of this sediment is deposited upon the flood

plane of the lower valleys, and by this process the most valuable
sugar and cotton lands of the coast plain have been built up.
Another important group consists of the Sabine, the Trinity, the
San Marcos, the Guadalupe, and the Nueces, most of which have
their origin near the western border of the black prairie region.

These streams have a greater volume and are more constant in flow

than any others, and are usually without deep ca&ons or wide
bottoms. Many of them, especially those south of Austin, have
their origin from large springs situated along the foot of the escarp-

ment line extending from Austin southwestward. Another sub-

sidiary system of streams originates in the narrow Quaternary

region along the coast, within the district of the greatest rainfall.

These streams are tidal, and sometimes navigable towards their

mouths. Most of them are locally known as bayou.s. In general,

the rivers of Texas are not adapted for ii'rigation or navigation.

Neither do they afford much available water power north of Austin.

The entire geologic series, with a few exceptions, is represented in

Texas. The earlier Palaeozoic rocki, including the pre-Cambrian
< Keweenawian ; A in accompanjing geological map), the Pots-

dam (oc), and the Ordovician (oc), up to the Trenton, underlie the

State, but are only exposed in two limited districts. The first of

these is in the counties of Mason, Llano, Curnet, and San Saba
in the central region ; the other is in the disturbed mountainous
portion of the trans-Pecos region. The Cambrian was deposited

horizontally upon the upturned Keweenawian, and the Ordovician

appears to rest conformably upon the Cambrian fPotsdam} ; but

there was a continental elevation of the whole region, probably

commencing at the close of the Trenton epoch, which continued

until the beginning of the Coal -measure epoch, for the Upper
Silurian, Devonian, and sub- Carboniferous are absent, and the

earlier rocks are disturbed. These earlier Palaeozoic sediments

present no marked stratigraphical or palieontological differences

from the same formations throughct the continent, and thus

show the widely distributed uniformity of conditions which then

existed. At the commencement of the Carboniferous period, how-
ever, that marked difference oi faunal, lithological, and strati-

graphical features began which distinguishes the synchronous

Seposits of the later formations of the western and eastern portions

of, the United States. The Texas region has been the transition

ground, and hence all the geologic deposits, beginning with the

Carboniferous, have two faces, dependent upon tneir geographical

position east or west of 100° W. long., and representing the sedi-

ments either of interior-continental basins or of the .waters of the

Atlantic daring alternating periods of submergence and emergence.
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The Carboniferotis rocks, and most of the succeeding formations,
are exposed in two widely separated portions of the State with
entirely different lithological and faunal aspects. The mutual re-
lations of these series have never been traced The first occurs in

^ 1

^''''' '«g'<"» between 97° and 100° W. long., north of the
Colorado river, and consists of clavs, sandstones, conglomerates,
hmestones, and coal seams of workable thickness. It ia the south-
western prolongation and termination of the Coal-measures of the

i* MiOSW PO-0*KOtA
••C0COM>*MirCX>U
ji/^A nfuks ,,.,,.. .

CA^S ICtMi. UtMJUtSt,

PJU-OMBWiAW

Geolojjical map ul Ti-Xiis.

eastern United States. These rocks, although in general similar to
them, differ in some respects from those of the same formation
further east, and also exhibit a few resemblances to the s'rictly
marine Carboniferous of the Rocky Mountain region (£.-). I'o the
other series belongs the traus-Pecos Carboniferous (k'). Altlough
this is of the same geologic age as the eastern Coal-mea;;ures, it ia

a purely marine deposit of limestones and sandstones, ami is barren
of vegetable remains. It is exposed along the Guadalupe and other
mountains of the trans-Pecos region, forming the most eastern
outcrops of the non-coal-bearing Carboniferous of the west. The
study of the areal distribution and relation of the strata intervening
between the Carboniferous and the fully-identified Cretaceous in
Texas has not been begun. The Permian, Triassic, and Jurassic,
if they exist, have not been clearly diagnosed, although these
names have been applied to the series of rocks west of the centra)
Carboniferous region. The thickness of the sediments belonging
to these undetermined strata is very great. They are mostly un-
fossiUferous, and the presence of stratified gypsum and other salta

indicates that they were laid down in an interior basin cut off from
oceanic waters and were too highly concentrated for the existence
of moUuscan life. Certain of these deposits, known as " red beds

"

or " Jura-Tnas " (JT', extend beneath the Llano Estacado, across

New .Mexico, and into Arizona. The Cretaceous is by far the most
conspicuous and exteusive of the geologic formations of the State.

It once covered the entire territory, bu't has been eroded away in
many places west of the black prairie region, exposing the older

formations, and is covered to the east of that region by more recent
deposits. From ;he fact that the lowest member of the series is

found resting directly upon the pre-Cambrian in Llano county, the
Carboniferous in Lim^.-'sas and the counties northward, the Silurian

in the trans-Pecos region, and the Jura-Trias beds in the plains

region, it is evident that iu beginning marked' a period of conti-

nental submergence, and that this submergence, from the great

thickness of pelagic sediments in it, was long continued. The
lowest member of the series, the oldest known of the American
Cretaceous, is unknown elsewhere in the United States, and its

peculiar features give individuality to the central region. This
member (cn), which may be called the Texas group, is the equiva-

lent of the Neocomian of Europe, and many of its fossils are common
to Europe and America It is not exposed east of the central region,

except (probably) in the salines of Louisiana. There wa* a great

elevation of this deep-sea formation at its close, as is attested by the

shallow water sediments of later groups deposited unconformably
upon it. The Middle (cc, cs') and the Upper Cretaceous (cs'

and cs') are also well exposed. The black prairie region is nnder-

lain by the middle and upper groups of the marine Cretaccoos

characteristic of the other Gulf States and known as the Rotten

Limestone (cs') and Ripley (cs') groups. The Cretaceous groups

of the Rocky Mountain region extend into Texas, and are expose'!

in the trans-Pecos region and along the lower Rio Grande. The
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Tertiary fonnationa, so far as recognized, are purely marine, and,

like the marine Upper Cretaceous of the blacK prairie region, are

the direct geographical continuation of the formations of the other

Gulf States. They occupy the coast plain, in bands approximately

concentric with the shore of the Gulf of Mexico, and represent

the sediments of its receding waters. The alleged occurrence of

the fresh-water Miocene, the Loup river group (k), upon the Llano

Estacado has not been demonstrated. Quaternary (q) and. other

recent alluvial deposits occur along the coast and the upper terraces

of the three"older river systems as far west as the eastern border

of the central region. This is attested by the character of the de-

posits, accompanied by well-authenticated remains of the elephant

and mastodon. These Quaternary soils are mostly the redeposited

detritus of the strata of the eastern escarpment of the Llano

Estacado, which is carried down by the "red ri-ses." The surface

features of the central region are the result of sub-aerial denudation.

The black prairie is protected from this destructive erosive process

1^ the tenacious character of its soil ; and the coast plain is covered

by a luxuriant forest growth, and is constantly extending eastward

by the recession of the shore line. The final emergence of the State

began in Middle Cretaceous time, and was connected with the same
movements that brought up the. Rocky Mountain system. The
strata of Texas, except the Palaeozoic groups, are soft, and yield

readily to diGintegration. A few eruptive sheets are found in the

trans-Pecos region and along the lower Rio Grande, being remnants

of the eastern edge of the great eruptive area of the Rocky Moun-
tain region. Granitic masses occur, as extrusions from the pre~-

Cambrian, in the central and trans-Pecos Palaeozoic deposits.

The eastern ranges of the Rocky Mountain system are deflected

towards the Gulf of Mexico after passing south of 33" K. lat., and
take a south-easterly course through Texas into Mexico, 'the trend

of their axes being generally parallel to the direction of the Rio

Grande and its principal tributaries. The only true mountains in

Texas are situated west of the Pecos, with the exception of a few

foot-hills {lomitas) which re-enter the State from Mexico near

Eagle Pass and follow the river to an undetermined point below

Laredo. The principal ranges are- the Guadalupe, Limpia, Chinali,

Los Chlsos, Organ, and Franklin Mountains. They are composed
of older rocks, in most places ; the later formations have been

washed away, except where protected by eruptive flows. The most
eastern ajsd northern of these mountaifls are usually the highest.

Guadalupe Peak is 9000 feet ; Limpia Peak and the crest of the

Chinalis, from 3500 to 8000 feet ; Eagle Mountains, 7000 ; and
the intervening valleys from 3500 to 5000 feet. The low buttes of

the central region are miscalled mountains upon most jnaps.

There are several well-defined escarpments extending for long
distances, approximately north and south The step of the first of

these, from Austin to Eagle Pass, is from 200 to 500 feet high, and
is the result of an elevation at the close of the early Cretaceous
period. Near the 100th meridian another escarpment occurs, an^
along the eastern and southern borders of the Staked Plain still

another. The jvestem part of the coast plain has a few low hUls.

The rest of the State has no notable prominences.
The mineral resources of Texas have not been mapped or studied,

and hence the State ranks last in mineral products. The trans-

Pecos region is rich in silver and lead ores ; but the State owns the
mineral rights of nearly all the land,, and has hitherto declined to

open them to development. Only one mine is worked here. Silver

and gold have also been discovered and mined in Llano and Mason
counties, but without successful results. Gold occurs throughout
the marine limestones of the lowest (Texas) group of the Cretaceous,

but not in sufficient quantity for profitable extraction. Rich but
not abundant copper ores occur in the drift of the gypsum countiy.

Iron ore is found in the Tertiary of eastern Texas, and is profitably

reduced in a few charcoal furnaces by the aid of convict labour.

At present these are remote from coal and suitable means of trans-

portation. Magnetic iron ore occurs in the pre-Cambrian rocks of

Mason county, and recent analyses show it to be equal in quality to

the best Swedish ores. It is in great abundance, but remote from
means of transportation and fuel. Ores of iron (sphEero-siderite)

occur in the central Carboniferous formation, but their commercial
value is unknown. The non-ractals occur in great abundance in

different portions of the State, including salt, gypsum, magnesium
sulphate, natural cements, kaolin, and other clays. The unL-tillzed

beds of massive gypsum are, with the exception of those of the
Sahara and the Andes, the purest and most extensive in the world.
Salt is gathered from lacustral deposits or mined at El Paso,
Colorado City, and along the lower Gulf coast for local use. The
coals of the central Carboniferous area have been worked to some
extent, but are generally of inferior quality, having from 50 to 70
per cent, of ash. Very recent discoveries of better quality have
been reported. Tertiary fibrous lignite, of light specific gravity, is

found in great abundance all along the junction of the coast plain

and black prairie regions. It is worked to a small extent, but
has no commercial value. The most important coal area is the
semi -bituminous lignite belt of the trans-Pecos and lower Rio
Grande regions, which is the direct geographical continuation of

the late Cretaceous coals of New Mexico and Colorado. It is

worked at Eagle Pass and Santa Toma, near Laredo. The beauti-

ful marbles and other ornamental stones of the State are untouched,

with the exception of the Llano county granite.

The amount and regularity of the rainfall decreases inland, the'

mean annual varying from 52-3 inches at Galveston to 13 at El

Paso in the extreme west and 23 at Mobeetle In the extreme north.

The subjoined table gives the mean temperature and rainfall of

certain representative localities :

—

Btatdon.
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coast the central, ac4 the plains regions. Tho lumber supply of

the Siate cornea entirely from the east Texas pine forests. The
cedar, juniper, and mesquite are only utilized for fuel and fencing.

Tho black bear {l/rsus americanjis), panther (Felis eoncolor),

and lynx {Felis ru/a) are common to all parts of the State. The
bison, wild horse, prongbuck {Antilocapra americana), coyote

(Canis lutrans), grey wolf ((7. lupus), eastern prairie dog (Cynomys
ludoviciamis], and the lesser Mammalia of the great Rocky Moun-
tain plains constitute the fauna of the north-western part of the

Elite, reaching into the western part of the central region. Their
sonthem limit is approximately tho 31st parallel. The highest

ranges of the trans -Pecos region possess the unique avian and
mammalian fauna of the Rocky Mountains, including the black-

tailed or mule deer [Cariams macrolis) and Rocky Mountain sheep,

.with a few Mexican species. The lower valleys have a mingling
of the Mexican, Rocky Mountain, and great plain faunas. Along
the valley of the Rio Grande, and extending northward in places,

the subtropical fauna is Mexican, including the peccary (DicotyUs
torquatus], armadillo [Dasi/pus peba), jaguar {Felis onca), and
ocelot {Felis pardalis). Among the birds are the scissor-tail

(Uilvulus forficatus), Jlexican eagle {Polyborus cheriicay), cha-

parral cock {Geococcyx viaticvs), and numerous other unique forms.

The fauna of the humid wooded coast plain is tho south-western
continuation and termination of that of the South Atlantic and
Gulf States, with slight variations, and includes' the Virginia deer
{Cnriacus lewcurus), raccoon {Procyon lolor), opossum {Didelphys
i,irginiana), alligator, &c. The black praiiie region limits the last

naned fauna en the west, except in its wooded river bottoms. The
central .region possesses representatives of the great plains, Rocky
Mountain, Mexican, and Louisiana faunas, but none of them cross

it into other regions. It is a true transitional ground of most of the

faunas of all temperate North America, east of the Pacific slope.

The total population in 1880 was 1,591,749 (837,840 males and
753,909 females), and in 1887 it was estimated to have risen to

2,415,000, giving 9 '2 inhabitants to tho square mile. Of the
population in 1880 1,477,133 were natives of the United States and
114,616 foreign born. There were 393,384 Negroes, 136 Chinese,

892 Indians, and 43,000 civilized aborigines (Mexicans). Of the
entire population 622,133 persons were engaged in occupations as

frilows :-rin agriculture (including stock-raising), 359,317 (68'8 per
cent.) ! in law, medicine, and other professions, 97,651 (18'7 per
cent.); ii\ trade and transportation, 34,909 (67 per cent.); in

manufacturing and mining, 30,346 (5'8 per cent.). At the same
dato there were 31 53 prisoners, 2276 idiots, 1564 insane, 633 paupers,

1375 blind, and 771 deaf. 13-9 per cent, of the native whites, 247
of the foreigners, and 75'4 of the Negroes—or 297 per cent, of the
entire population—wore unable to read or write. The population
of Texas nas increased more rapidly than that of any State in the

Union except Kansas. The following table shows the increase for

the past few decades :—

1850
I860
1870
1880
1887

Anglo-
Ajneri-

420,891

664,700
1,187,237

Negro
Pesceut.

182,921

253,475
393,484

Mexican
Aborlg'al
PesceDt.

43,000

In-

dians.

403
879
892

Euro-
peans.

62,411

114,116
200,000

Asi-
atic

25
ISO
300

ToUl
Popula-
tion.

Per
cent.ln-

crease.

212,692
604,216
818,579

1,691,749

2,415,000

184-2
85-4

94-4
94-4

The population of the principal cities, according to the U.S. census
of 1880 and trustworthy estimates in 1886, was as follows ;

—

Qalveslon
Ban Antonio
Dallas
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a state of the republic. It was shortly after this that the first

American colonists were permitted to enter the territory nnder

Government patronage. Within ten years over 20,000 had setfled

between the Sabine and the Colorado.
_
In 1830 the Mexican

Government placed them under military 'rule, from which, -with

accompanying impositions, originated the war of Texan Independ-

ence. The Anglo-Americans were assisted by volunteers from the

United States, and the war was terminated by the defeat of the

Mexicans under General Santa Anna at San Jacinto, 2l3t April 1836.

From 1837 to 1845 Texas was an independent republic. It was
admitted to the United States on 29th December 1845, in spite of

the protests of Mexico, and a war with that country immediately

ensued. The new State sold to the United States Government for

$10,000,000 all the territory west and north of the present bound-

aries between the headwaters of the Rio Grande and the Arkansas.

But it reserved the control and disposal of the public lands within

its borders, which have proved a magnificent source of revenue, and
also the right to divide into five states, should future growth and
development justify it. By a small majority the State seceded

from the Union in 1861. In 1868 a new constitution was adopted,

and the State readmitted into the Union. In 1874 the Kiowa and
Comanche Indians, who had prevented the settlement of the central

and plains regions from the earliest times, were subjugated.
See Hill, GMlog. KnomUdge of Texas (1887)—Bull. 44, U. S. OeoUg. Suney

;

Geological Map of the United States, by C. H. Hitchcock; JUpoH on cottoa

Production, Tenth U. 8. Census, by Dr. B. H. Loughridge ; forestry Seports,

enth U. S. Census ; Mexican Boundary Survey, vol. i.; Proceedings (if Boundary
Commission, Austin, 1886 ; Trans, of Academy of Sciences, St Louis, vols. i. and
tt. (Dr Shumard); Thrall, History of Texas; Kendall, Santa Fl Expedition;

ajpaight, Mesources, Ac, of Texas, Austin, 1882 ; Roeraer, Kreidebildungen von

Texas, 1852 ; Walcott, Cambrian Fcunas of N, America—Bull SO, U. S. Qeolog.

Survey ; Hill, "Topogr. and Geol. of Cross Timbers of Texas," in Amer. Journ.

Set, April 1887 ; Cahe, Zootog. Position of Texas ; Marcy, Exploration of Bed
Biver ; Kepcrt of the U. 8. Mexican Boundary Survey ; Havard, Report on the

flora of west and south Texas ; and U. S. explorations for a route for a Pacific

Eailway. (R. T. H.)

TEXTILES.^ This word is applied to all fabrics wliich

are woven in a loom, of whatever material they may be

made, and whether the woven stuff be plain or figured.

The simplest and earliest process of weaving was managed

thus. TEe ground of the future stuff was formed by a

number of parallel strings called the warp, having their

upper end? attached to a horizontal beam and drawn taut

by weights hung from their lower ends. In the early

Greek loom each warp thread had a separate weight (see

fig. 1), On the rnunber of the warp strings the fineness

and width of the stuff depended. The strings of the zoeft

were interlaced at right angles to those of the warp, and

the combination of the two formed the woven stuff or weh.

The weft was so called from its being "wafted " in and out

of the waro ; it is also often called the woof, though more

correctly tiis woof is the same as the web or finished stuff.

The threads of the weft were wound round a sort of bobbin

on a pivot which was made to revolve inside a hollow

boat-shaped piece of wood pointed at both ends so as to

pass easily between the threads of the warp. This is

called the shuttle. The thread passed out through a hole

in the side of the shuttle, the inner pivot revolving as the

thread was delivered between the strings of the warp. In

order to make the weft interlace in the warp some of the

upright strings were pulled forward out of the general

plane in which the warp hung ; this was done in the

simplest way by a reed, which divided the threads into

two sets called leaves and thus formed an opening called

the shred, through which the shuttle could pass, as shown

in fig. 1. Another way, applicable to more complicated

ornamental weaving, was to have a series of threads.attached

to the warp at right angles, so that the weaver could pull

any of the warp threads away from the rest, thus allowing

the shuttle to pass in front of or behind any special warp

strings. By a very simple mechanical contrivance these

threads were worked by a foot treadle, thus leaving the

weaver's hands free to manage the shuttle.^ In the

• This article deals mainly with the history of the textile art ; for

practical information as to modem processes, see Wzavino ; see also

EsiBEOrDERT, Vol. viii. p. 160 sq.

' These dividing sticks are called in French " batons i deux "; in

the simplest kind of weaving only one is required. The use of

treadles and "spring staves" is more applicable to the low loom, in

which the warp is strained in a h'^^ixoutal position

simplest sort of weaving first one and then the other half

of the warp threads were pulled forward, and so a plain

regularly interlaced stuff was woven. The neit stage was
to make a cloth with coloured stripes, by using success-

ively two shuttles containing different-coloured threads.

In a chequered cloth the warp was made of two-coloured

threads stretched in successive bands, and the cross stripes

of the weft were woven in by the two shuttles. To form
a more complicated pattern the weft must not cross the

warp alternately : the design is formed by either the warp
or the weft predominatftig on the surface in certain places.

In all cases each thread of the weft must be driven home
to its place after each stroke of the shuttle. In the

earliest times this was done by beating the weft with a
wooden sword-shaped implement ^ introduced between the

strings of the warp; but later a heavy comb-shaped tool

was used,* the teeth of which passed between the warp
and drove home at one blow a longer length of the weft.

An upright loom such as has been described is shown
clearly in some of the wall paintings from Thebes, dating

about 1600 B.C. and in other earlier ones from Beni-Hasan.

A very similar loom is represented on a Greek vase' of

the 5th century B.C., with a picture of Penelope and the
never-finishsd piece of stuff (see fig. 1). In this interesting

Fio. 1.—Penelope's loom, from a Greek vase of the 5th' century B.C.

The standmg figure is that of Telemachus.'

painting the upper band has simple geometrical ornaments,

such as occur on archaic Greek vases; the nest has figures

of winged men and gryphons. This sort of loom is still

used in Scandinavian countries for tapestry.* Another
form has the warp threads stretched, not upright, but

horizontally,—an arrangement which is more convenient

for working treadles. These two forms are called in

French "la haute lisse"and "la basse lisse,"— the high

and the low loom. The general principle is the same in

both. Fig. 2 shows a simple form of the "basse lisse,"

such as was used throughout the Middle Ages, except in

Iceland and in Scandinavia.'^ The clay whorls, or pierced

cones, decorated with simple painting, which have been

found in countless numbers on the sites of Troy, Mycenae,

and other prehistoric cities, were probably used to strain

the thread as it was being' spun on the distaff.* Other

' Lat. spatha. * Lat. pecien ; modem English batten or lay
• See Mon. Inst. Arch. Mom., vol. ix. pi. 42.
' See the modem Faroese loom figured by Worsaae, A/bildnin'ger

fra det k. Museum /or Ji^&rdiske Oldsager, Copenhagen, 1854, p. 123.
^ A fresco by Pintiiricchio—911 in the National Gallery, London—

•

has a careful representation of the mediaeval low loom ; the subject

is the return of Ulysses to Penelope.
' Dr Schliemann found 22,000 in the plains of Troy alone.
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tieavier ones were employed lo stretcn the strings of the

warp ; this mothod must have been very inconvenient,

as the whole warp could swing to and fro, A very
obvious improvement, introduced in some countries at

an early date, was to have a second beam, round
which the lower ends of the warp could be wound.
In Scandinavian

countries the use

of weights con-

tinued till modern
times. In the fate-

loom of the sagas

these weights are

heroes' skulls,while

the shuttle is a

sword.

Some simple

form of weaving
seems to have been

practised by pre-

historic man at a

very early stage of

development. Fig.

3 shows an ex-

ample of coarse

flaxen stuff from

the lake-dwellings

of Switzerland, F'"- 2- -Mediaeval low-«arp loom from a cut

... , ., by Josfr Amman; middle of toe loth century.
datmg from the •"

Stone Age. Wool appears to have been the first sub-

stance used, as no skill is required to prepare it for spin-

ning. Weaving was speci-

ally the duty of 'women,

and even in the Middle

Ages in Europe it was, in

some countries, considered

a specially feminine em-

ployment.^ An early Chris-

tian sarcophagus in the

Lateran has a symbolical

relief representing God
condemning the future

world to labour,— tillage

for the man and weaving

for the woman :—He gives

ears of corn to Adam and

a sheep to Eve.

The Egyptians ware

famed for the beauty of

their woven stuffs, and almost incredible stories are related

of the fineness of their linen, such as a pallium sent by

King Amasis to the Spartans, which, Herodotus (iii. 47)

says, was made of yarn containing no less than 360 threads;

the figures woven on this were partly of cotton and partly of

gold thread. Herodotus also mentions a wonderful pallium

sent by the same king to the shrine of Athene at Lindus.

Few examples of the fine and richly ornamented sorts of

Egyptian stuffs now exist, though we have immense quan-

tities of the coarse linen in which mummies were wrapped.

This, though coarse, is closely woven, and usually has in

every inch many more threads to the warp than to the

weft.2 A few fragments of Egj^itian cloth of the XVIIIth

Dynasty have been found with a border of coloured bands,

the blue of which is indigo and the red extract of Kermes

Fig. o.—i ieuiitoric (Ston; Age) fla'^en

stuff, from a lake-dwelli/ig in

Switzerland.

» In the time of St Louis (13th century) in France some 'sorts of

weaving, such us "tapisserie Saracenois," were dene only by men.
2 Some existing specimens have in each inch 152 threads In the

irarp and 70 in the weft ; in modem stuffs the proportion is the other

way. A coarsely woven piece of Egyptian stuff in the British Museum
has a border with a man Bwimming, supported by a float

(q.v.). In Egj'pt linen was specially employed for religious

purposes, such as priestly and royal vestments, because it

harbours dirt less than wool or cotton, which were also

worn by the Egyptians, and it was used to bandage

mummies, because it was thought not to engender worms.

Though priests were allowed to wear outer garments of

wool, they were obliged to put them off before entering

a sacred place.

The Phoenicians were celebrated for their weaving, as

for their skill in other arts. Their purple linen, dyed
with the murex, was specially valued ; Tyre and Sidon

were the chief places where this was made. Babylon

Carthage, Sardis, Miletus, and Alexandria were all famo
seats of textile rqanufacture in the time of Herodotus.

Though no specimens of Assyrian textiles remain, some
notion of their richness of ornament and the styles of

their patterns may be gained from the minute representa-

tions of rich dresses worn by kings and other important

personages in the sculptured wall -reliefs from Nineveh
which are now in the British Museum.' The stuffs worn
by Asur-banipal are most elaborate in design, being covered

with delicate geometrical patterns and diapers, with bor-

ders of lotus and other flowers treated with great decora-

tive skill. A large marble slab from the same palace is

covered with an elaborate textile pattern in low relief,

and is evidently a faithful copy of an Assyrian carpet.

Still more magnificent stuffs are represented as being

worn by Assyrian captives on the enamelled wall-tiles from

Rameses ll.'s palace (14th century B.C.) at Tel al-Yilhudiya

(see PoTTEKT, vol. xix. p. 603) ; the woven patterns are

most minutely reproduced in their different colours, and
the design, special to AssjTria, of the sacred tree between

two guardian beasts, is clearly represented, though on the

most minute scale.

Our knowledge of Greek textiles, in the almost com- Greek

plete absence of any existing specimens,* is chiefly de-

rived from the descriptions of various classical authors.

One indication of the patterns commonly used at an early

period is given by the designs on much of the archaic

Greek pottery, which clearly has ornament derived from

textile sources. Vol. xix. p. 607, fig. 16, shows examples

of these ; simple bands, chequers, and zigzags would natu-

rally be the first steps towards more elaborate patterns.

Again, recent excavations at Orchomenus and Tiryns have
brought to light examples of ceiling and wall decoration

the motives of which are obviously derived from textile

patterns. A stone ceiling alt Orchomenus has in relief a

carpet-like pattern, and the painted wall-stucco of the

Tiryns palace has many varieties of coarse but effective

textile ornament. The poems of Homer are full of descrip-

tions of woven stuffs of the most magnificent materials

and design, used both for dresses ^ and for tapestry hang-

ings.* In later times the most important examples of

rich woven work of which we have any record were certain

peploi made to cover or shade the statues of the deities

* A very magnificent royal dress, with woven patterns of deities,

kings, animals, and the sacred tree, much resembling those on the

metal bowls of Assyria, is figured by Layard, Mcnumcnls of Assyria,

series L
,
pL ix.

* One remarkaole example of tapestry from a tomb in the Crimea

is supposed by Stephani to date from the 4th century B.C. ; eee

Comp. Rmd. Com. Arch., 1878-79, p. 40, pi. v.

» n., iii. 125, viii. 288, ix. 200, i. 156, xiv. 178, ixii. 440; Od.,

ii. 93, X. 220, xiv. 61, and many passages in books xviii. to xx.

Homer describes (Od., li-T. 225-235; cloth of purple wool with a

hunting scene in gold thread, woven by Penelope for Ulysses.
'

II., Tri. 224, x.xiv. 230, 645 ; Od., iv. 124, 298, vu. 337. Many

Greek vasea, especially those with black figures and incised Iine.«, have

representations of rich woven dresses,

—

e.g., an amphora' in the Vatican

with Achilles and Ajax playing at a game like draughts, c. 460 B.O.

A rather later vase in the British JIuseum has a fine figure of Demefet

clad in a pallium covered with figures of chariots and winged mer

and horses.
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at Athens, Olympia, Delphi, and other famous shrines.^

Euripides {Ion, 1141-1162) gives a glowing description

of a peplos which belonged to the temple of Apollo at

Delphi, on which was depicted the firmament of heaven,

with Apollo Helios in his chariot, surrounded by the^ chief

stars and constellations. At Athens a new peplos, orna-

mented with the battle of the gods and the giants, was
woven for the gold and ivory statue of Athene in the

Parthenon every fifth year, and was solemnly carried in

procession at the greater Panathensea. Similarly at Olym-
pia a new peplos was woven by sixteen women, and dis-

played every fifth year at the Olympian games in honour

of Hera. It appears probable that these magnificent

peploi were not used as garments, which would have partly

concealed the splendour of Phidias's gold and ivory statues,

out were suspended over them like a mediaeval baldacchino.

'''ery possibly, however, most of the elaborate work on them
7as embroidery done by the needle, and not loom or tex-

tile work.
KRBiui The Romans under the late republic and the empire

possessed immense stores of the most magnificent textiles

of every description, such as the splendid collection of

tapestry which Rome inherited along with the other art

treasures of Attalus 11. of Pergamum (2d cent. B.C.). A very

costly cloth oi gold was called by the Romans " attalica,"

after Attalus. The C Cestius who died about the middle

of the lat century B.C., and who is buried in the existing

pyramid in Rome, left orders in his will that his body
was to be wrapped in certain attalica; but, as this was
forbidden by a sumptuary law, his heirs sold the gold stuff

and with 'the proceeds had two colossal bronze statues

made, which were set outside the tomb. The feet of

one of these have been found with an inscribed pedestal

recording the above-mentioned facts. The size of the

statue shows that the attalica must have been worth a

very great sum. Examples of large prices given by Romans
for woven stuffs are recorded by Pliny (H.N., viii. 48):

MeteUus Scipio bought some hangings from Babylon for

800,000 sesterces, and other similar stuffs were bought by
Nero for four millions of sesterces (about £3360). Costly

tapestry from Babylon is mentioned by Plautus {Stick., II.,

ii. 64), Silius Jtalicus (xiv. 658), and Martial (xiv. 150).

yirgil {Geor., iii. 25) mentions woven tapestries with figures

of Britons being used at theatrical shows :
" Purpurea

intexti tollant auliea Britanni." Other tapestries with

scenes from the story of Theseus and Ariadne are mentioned
by Catullus {Argon.,, sh/i. 267).^ On a very remarkable

example of late Roman stuff found at Sitten (Sion) in

Switzerland is woven a graceful figure of a nymph seated

on a sea-monster, among scroll-work of foliated ornament,

purely classical in design.' A large quantity of very remark-

able woven stuffs has recently been found in tombs at

Ekhmin (Panopolis) in Middle Egypt. Jilore than 300 pieces

have been bought for the South Kensington Museum. They
are of various dates, apparently ranging from the 4th to

the 6th or 7th century a.d. The earliest are of purely

classical style : some have badly designed but very de-
• corative figures of pagan deities, with their names in Greek—e.g. Hermes and ApoUo ; others have figures driving

chariots drawn by two centaurs, or marine gods, or long

bands of animals— bears, lions, stags, ducks, and many
others. These are used to decorate linen tunics or pieces

of stuff about 2 feet square The later examples appear
to be Coptic vestments of various shapes, and are decor-

1 See De Ronchaud, Le FSplos d'AthlnS, Paris, 1872, and La
Tapisserie, Paris, 1885. The treasuries of most Greek temples appear
to have contained large stores of rich woven stuffs.

' See als" Hor., &U., ii. 6, 102-6 ; Ovid, Metam., vi.; and hncT.,
iv. 1026.

' This fragment is illustrated by Miintz, La Tapisserie, Paris,

J 882, p. 53.

ated with rude figures of St George and other Oriental

saints, each with a nimbus. These ornaments are done by

true tapestiy weaving, the weft pattern being in brilliantly

coloured wools on a flaxen warp. In some cases the

colours, especially the magnificent reds and blues, are as

bright as if they were new. Though in aU cases the figure

drawing is rude, the decorative value is very great.

From the 6th to the 13th century Byzantium became

the capital of all the industrial arts, and in none is its

influence more obvious than in that of weaving There

the arts of ancient Greece and of old Rome met and were

fused with the artistic notions of ancient Egypt, Assyria,

Persia, and Asia Minor, and this combination produced a

fresh and very active art spirit, which for many centuriea

dominated the whole civilized world. As regards weaving,

this new development was strengthened by the introduc-

tion of silk into Europe in the reign of Justinian, and

many specimens of early silk fabrics have lasted down to

the present time, partly through their being safe against

moths. The silken stuffs found in the tombs of Charle-

magne and other kings, though perhaps not themselves as

early as the 6th century, show one class of design used in

Byzantium in the time of Justinian. Some of these com-

bine the figure-subjects of ancient Rome with the stronger

decorative beauty of the East. Chariot races in the circus,

consuls and emperors enthroned in state, gladiatorial fights

with Uons, and other classical subjects occur, arranged in

medallions or wreaths, set in close rows, so as to fill up
the ground. Again, mixed with these classical scenes are

designs of purely Assyrian origin, such as the sacred tree

between two guardian beasts, closely resembling the designs

of 2000 B.C. The manufacture of these rich fabrics was
carried on, not only in Byzantium, but also in many
towns of Greece proper, such as Athens, Thebes, and
Corinth, all of ir

which were spe-

cially famed for

their silk textiles.

During the same
time, the 6th to

the 12th century,

Baghdad,' Damas-
cus, Ispahan, and
many other towns
in Persia and Syria

were producing

woven stuffs of the

richest materials

and designs; names
of reigning caliphs

are sometimes

mingled with Ar-

abic sentences from
the Koran and
other sacred books,

which are intro-

duced freelyamong
the intricate pat-

terns with the most
richly decorative effect

Fia. 4.—Persian damask in silk and gol^

(South Kensington Museum.)

By this means some existing speci-

mens of the 8th to the 10th century can be dated. Fig. i
shows a 16th-century example of the finest Persian damask
in silk and gold,—a masterpiece of textile design.

According to the usual story, Roger of SicUy, who in

1147 made a successful raid on the shores of Attica and
took Athens, Thebes, and Corinth, carried off as prisoners

a number of Greek weavers, whom he settled at Palermo
and made the founders of the royal factory for silk weav-

ing. This story is doubtful, for the Saracenic inhabitants

of Sicily had apparently been producing fine silken stufs
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Jong before the 12th century. In part, however, the

otory may be true ; certainly an impetus was given to the

weaving industry of Palermo in the 12th century, and for

about two centuries Sicily became the chief seat in Europe
for the production of the finest woven stuffs. A large

number of examples of these beautiful fabrics still exist,

showing an immense variety of designs, all of which are

imagined with the highest decorative skill,— perfect master-

pieces of textile art, combining freedom of invention and
grace of drawing with that slight amount of mechanical

atiffness which is specially suited to the requirements of

the irfom. One of the earliest existing specimens, which

shows the existence of the fabrique before the time of

Roger I., is a piece of silk stuff in which the body of St

Cuthbert at Durham was wrapped when his relics were

translated in 1104 ; this was found at the opening of his

grave in 1827, and is now preserved in Durham cathedral

library. The figures woven on it show an interesting com-
bination of Western and Oriental art. Birds and conven-

tional ornaments of purely Eastern style are mingled with

ilesigns taken from late Roman mosaics,—the whole
being blended with great skill into a highly decorative

pattern.' The Sicilian silks of the 12th to the 14th cen-

tury were mostly used for ecclesiastical vestments, altar

frentals, and the like ; and the fact that examples have
survived in almost all countries of Europe shows how im-

portant and far-reaching a trade in them must once have
been carried on. The favourite designs were the sun

breaking through a cloud from whence rays of light are

issuing, or conventionally treated ships, fountains, islands,

castles, and an immense variety of birds and beasts, such

as swans, mallards, eagles, lions, cheetahs, hounds, giraffes,

antelopes, and others. Some specimens have siren -like

female forms, with floating hair, casting nets, leaning down
from palm trees, or issuing from shells. Others, rather

later in style, have
winged angel -like

figures. In many
<:a8es the Assyrian

sacred tree and its

guardian beasts oc

cur, and very fre

quently borders

with sham Arabic

letters are intro-

duced,—a survival

of the time when
real sentences were
woven into the fai-

ries of Persia an<! [

Egypt, probably in-

tended as a visible

sign that the stuff

was the genuine

product of' Sari

cenic looms. All

these are perfect

masterpieces of tex- Fio. 6.-SicUian silk staff of the 13th centnir,

.., f J , in St Mary 8 church, Dantnc.
tile art, and have
never since been rivalled either in beauty of design or in

skilful use of gold and colours. Fig. 5 shows a character-

btic example ; another copied from a painting ia given

under Muhal Decobatiok, vol. xvii. p. 46, fig. 15.

In the 14th century the chief centre of fine silk weaving

was transferred from Palermo to Lucca, Florence, Milan,

Venice, and other towns in northern Italy, and a different

class of design, less rich in fancy, but scarcely less beautiful

in effect, came into vogue. The designs of these 14th and

' See Raine, Saint Culhberi, Dnrham, 1828, plate it. ; in hi» text

the author la wholly wrong &a to thopr&v^navce of theae atnflTs.

23-10

15th century textiles were chiefly conventional adaptation!
of natural foliage and flowers, arranged with groat beauty of
line and wealth x>( de-

,

corative effect; among
the most beautiful is

scroU-work of vines

with graceful curving

lines of leaf and ten-

dril. An extremely

rich design, largely

employed throughout
the 15th century, was
made from the arti-

choke plant,2 and was
especially used for the

rich " cut " velvets of

Genoa, Florence, and
Venice, in which the

pattern is formed in

relief by pile raised

above pile, mixed with

gold ^ (see fig. 6 and
vol. xvii. p. 46, fig.

14). At this time

Venice contained a

large number of Ori-

ental craftsmen in all j.-,;,: o.- Genoese or Floreotine velvet ot

the industrial • arts, ailk and gold ; 16th century.

and very beautiful stuffs were woven there with designs

of mingled Oriental and Italian style^^probably the work
of Mohammedan weavers (see fig. 7).

Fio. 7.—Silk stuff of Oriental design, woven at Venice in tbn 15th

century. (South Kensington Museum.)

In all these Oriental,. Sicilian, and early Italian stuffs

gold thread is used in a very lavish and effective way. It

was made very skilfully, the richest effect being produced

with little metal by thickly gilding fine vellum skins with

gold leaf ; the vellum was then cut into very thin strips

' This is usually called the pine-apple pattern ; but it was invented

long before the discovery ot America had introduced the plne-itpplo

into Europe.
» Italian and Flemish pictures of the 14th to the 16th century oftta

give moat valuable representations of rich textiles ;
see Vacher,

Fi/temlh Century Italian Ornament, London, 1886, aeeriet of coloored

pUtee of textiles taken from Italian pictures.
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and wound round a thread of silk or hemp so closely as to

look like a solid gold wire. In and since the 15th cen-

tury gold thread has been made by twisting a thin ribbon

of gilt silver round a silken core. In this way much less

gold is required, as the silver ribbon is gilded before being

drawn out to its final thinness, and it is thus liable to

tarnish, owing to the partial exposure of the silver surface.

In classical times attalica and other gold stuffs were made
of solid gold wire beaten out with the hammer.^ Masses of

this fine gold wire^ have been found in the tombs of Egypt,
Greece, and Etruria, the metal having lasted long after

all the rest of the stuff had crumbled into dust. In 1544
the grave of the wife of Honorius was opened and 36 B>

of gold thread taken out of it and melted.

Throughout the Middle Ages cloth of gold was largely

employed for ecclesiastical and royal purposes. In some
cases the whole of the visible surface was formed of

gold thread, producing the utmost splendour of effect.

Westminster Abbey still possesses a magnificent gold
cope of the 15th century, in almost perfect brilliance of

^preservation. In the 13th and 14th centuries Cyprus and
Lucca were specially famed for their gold stuffs, and the

royal inventories of France and England show that the

kings possessed stores of this to an immense value. The
jenormous sum of £11 a yard^ is recorded to have been
yiven for a " cloth of estate " in the private accounts of

Henry VII. This was a cloth to hang over the royal

throne, and must have been unusually wide, as other cloth

of gold at the same time was bought for 38s. the yard.

V^arious names were at different times given to textiles

which were wholly or in pait woven in gold, such as

yidatoun (a word of obscure origin), hanJekin (from Bal-

aak or Baghdad), nak, and tissue.'^ Samile or eramite {i^

ftiTot) was so called because the weft threads were only

;;aught and looped at every sixth thread of the warp, lying

loosely over the intermediate part. Mediajval samite was
sometimes made of gold ; if of silk it was a variety of

satin, called satin of six. Modern satin usually has its

Weft looped in less closely

—

safin of eiyht or ten.

Although throughout the Middle Ages the finer stuffs

lised in England were to a great extent tlie product of

foreign looms, theie was no lack of native textiles, many
of which were of great beauty. In the use of the needle

the women of England were es]jecially skilful, and rich

English embroideries were much exported, even into Italy,

from the 12th to the 14th centnrj',^ and were esteemed

more highly than the productions of any other country.

Two fine examples of early English silk and gold needle-

work—a stole and maniple with the inscription Aelflmd

iieri precepii: pio episropo Frideslano— are preserved in

the Durham library. Fridestan became bishop of Win-
chester in 905. Other examples of native textiles have

been found in the coffins of many ecclesiastics in England.

Some interesting fragments are preserved in the chapter-

house of Worcester cathedral ; the ground is of silk, and
the pattern, of conventional scroll foliage, is a character-

istic example of 13th-century design. Pictures in English

jMSS. show that the low loom was mainly used,— this

being the most convenient for ordinary weaving.^ England
r- —

;

* Tlie "process of making wire by drawing it throiigh conical aper-

lores in a steel plate is said to have been first invented at Nuremberg
in the 14th century.

* The Museo Gregoriano (Vatican) contains e^ramples from Etruscan

tombs. 3 Equal to quite £50 of modem money.
* Hence thin paper laid between the folds of these rich stuffs to

protect tliem was called tissve paper.
' The celebrated cope in Pienza cathedral, which once belonged to

Pins TI. (Piccolomini). i." a magnificent example of English needle-

work of the 15th century.
* Among Chaucer's pilgrims are included "A webbe. a dyer, and a

tapisser."' the first a low-loom weaver, the last a weaver of tapestry

iPn the high loom.

was specially celebrated for its wool and woollen stuffs,

and even at the present day English wool is used for the

Gobelin tapestries; in the 15th and 16th centuries it was

largely imported into Flanders. In the 14th century Bath

produced the finest woollen cloth, and that of Worcester

was equally celebrated ; in the 15th century the produc-

tion of woollen stuff was a great source of wealth to

Norwich and other towns in the eastern counties. A
special sort of woollen yarn took its name from Worstead

in Korfolk, where it was made ; it iad a closer and harder

twist than most woollen thread, and thus could be made
up into cloth of special fineness, which was used for

chasubles and other vestments, as is recorded in the in-

ventories of York, Exeter, And other cathedrals.

Old English Names for Textiles.—A large number of names for Old

different sorts of textiles occur in old English writings, many of Englisi

them deriyed from the name of the place where, the stuff was made name*

or exported. Buckram was a woven cloth of much richness, highly

prized, probably quite unlike what we now mean by the word.

Damask or damas got its name from Damascus. Fustian, from
Fostat (Old Cairo), was a cheaper stuff made of linen and cotton

mi.xed. Miislin, from Mosul, was a fine cotton stuff. Cloth of
Tars (Tarsus) is often mentioned, usually meaning a purple cloth.

Campca OTcamnk (Arab, kamkha. from Chinese ki-inkha, " brocade ")

was another richly decorated Oriental stuff. Cendal or sandal and
syndonus were fine silk stuffs. Taffeta was made of silk or linen

of very thin substance. Satin (from Low Lat. seta) was a glossy

silk stuff made like samite. Fclrct (from It. ixlluto, "shaggy")
had a silk weft woven so as to form a raised pile, the ends of which
were cut or shaved off to one even level ; hence it is also called

in Italy rasa. Diaper, "jasper-like" (Ital. diaspro), was not only
used to denote a regular geometrical pattern, but in some cases

means also a special sort of linen or silk. Phrases such as " silk

of brydges" (Bruges), "silk dornex," from Domeck in Flanders,

and "sheets of rayues" (Rheims) often occur. A large number of

other similar names are to be met with in mediaeval writings.''

Space wiU not allow a description of the textile work in Other

each separate country. That of Italy and the East was mediatf

by far the most important throughout the Middle Ages. ^(,jg_
Even Chinese textiles of gold and silk were imported into types,

the west of Europe, and were sometimes used for ecclesias-

tical purposes. Media3val vestments of Chinese stuff still

exist, the shape. and added borders of which show that

they date from as early, as the 14tb century. These
fabrics exactly resemble in design and workmanship some
which are woven in China at the present day. A very

interesting survival of the mediaeval style of weaving exisfis

in Sweden and other Scandinavian countries. Articles of

dress, counterpanes, table-covers, and the like are woven
by the peasantry in a simple, highly decorative way, with

Pio. 8.—luuian hill loom, as still used.

patterns which have altered little during the last three

or four centuries. Though coarse in texture, many of these

are of great artistic beauty; nothing but an occasional use

' The most extraordinary spelling often occurs in lists of textiles in

mediseval documents, especially in the case of foreign names. Thus

we find in the Bury 'Wills (printed by the Camden Society) " fuschap

in Appulesi" meaning Naples fastlan, and many similar blunders.
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r barsh colours shows any sign of decadence of style,

ttrong marks of Oriental influence are visible in these

fine patterns, but the method of weaving is purely native,

—probably very like what the edicts of Louis IX. call

" tapisserie nostrez." Very beautiful fabrics are still pro-

duced in India, old designs being followed, and woven in

the simplest form of loom. Fig. 8 shows an example of

a modern Indian loom used by the hill weavers. In such

looms the richest materials, such as gold and silk, and
the most elaborate patterns are woven, often by travelling

weavers who can set up their whole apparatus in a very

short time.

Carpet weaving was essentially an Oriental art, and
was the natural product of a dry inudless country, where
little furniture was used and the shoes were removed on
entering a building. Till the 16th century carpets were
almost unknown in France and England, except for royal

personages and for the sanctuaries of cathedrals and im-

[wrtant churches. In the latter case they were usually

laid in front of the high altar, and thus carried on to the

floor the richness of colour which ornamented the walls

and vault. Driental carpets frequently occur in cathedral

inventories among the other rich treasures of foreign or

native make which adorned the building. They were first

employed in England for domestic purposes by Queen
Eleanor of Castile and her suite, in the latter part of the

13th century. In the palaces of Spain they were intro-

duced much earlier, owing to the presence of the Moors in

southern Spain. In many cases they were used for wall

hangings, and the smaller ones to cover tables and other

[umiture, as is represented in many 15th-century Italian

pictures. Though few examples of Oriental carpets exist

earlier in date than the 15th century, ypt the manufacture

ftas carried on in the highest state of pertection centuries

twfore. An example of the 14th centucy is preserved in

a private collection at Vienna : it was originally made as

& hanging for the Kaaba at Mecca.^ These beautiful

Oriental pile carpets are among the most perfect produc-

tions of the weaver's art, and till the 16th century were

Easterpieces of design and splendour of colour. Usually

Ihey were woven of wool or of camels' or goats' hair, with

a separate warp and weft of flax ; but many magnificent

carpets were also made of silk mixed with gold thread.

This extravagance of luxury produced an effect, at least

as regards the use of silk, but little superior to that of

fine wool or camel's hair, as the special beauty of the

silken gloss is seen on the sides, not on the ends of the

silk thread. Pile carpets are woven in a very diflferent

way from, ordinary textiles : short tufts of wool or silk

are knotted on the warp so that the ends of the threads

which form the pattern project, and these are cut down
by shears to a uniform surface, thus forming a sort of

textile mosaic. Each row is firmly fixed by a shoot of

linen weft-thread thrown across the web, and then carefully

beaten down with the batten.

Various classes of ornament occur m these magnificent

Oriental carpets ; one variety has stiff geometrical patterns,

the motives of which appear to be taken from mosaics or

tiles. Another and still more beautiful sort, manufactured

especially at Ispahan (see fig. 9), has elaborate flowing

designs of flower forms, sometimes mixed with figures of

cheetahs, Hons, antelopes, and birds, in a few cases com-

bined with human figures. Mr W. Morris, in his valuable

lecture on textile fabrics (London, 1884), traces three stages

of design,—first, a pure flowing style, closely resembling the

early stucco mural reliefs of Cairo ; secondly, a similar

style blended with animal forms; and thirdly, a purely

' See Karabaeek, Die persische Naddmalerei Suaandxhird aad

iittlr. Monatseh. f. d. Orient, 1884, p. 49. with cut.

floral style, flowing in iti lines anil very fantastic an(|

ingenious in its patterns ; this last he thinks belongs t^

^•'•5 9.—Persian pilo carpet of tbe IStli century, woven of goats'
hair and silk. (South Kensington Museum.)

about the time of Shah Abbas, and lasted from about 1550
to 1650,—the culminating period of Oriental art.^ Since
then there has been a distinct degradation of style, though
in many cases older patterns have been worked from and
very perfect work produced. At the present day the influ-

ence of European taste is rapidly destroying this survival

of the best class of design, and especially is introducing

the most harsh and discordant colouring in place of the

glorious rich hues of the earlier Oriental v.eavers.

Though no existing specimens can bo pointed out, ii

appears probable that the " tapisserie Saracenois " of Louis

IX.'s edicts (1226-1270) refers to pile carpets made by
French weavers after the Oriental fashion.^ The same
edicts for the regulation of the textile industry mention

two other classes of manufacture, " tapisserie i la haute

lisse," i.e., what wa call tapestry, and "tapisserie nostrez,"

" native stuff," probably resembling the coarse but effective

patterned fabrics for aprons and dresses which are still

woven by the peasantry near Rome, in the Abruzzi moun-
tains, and elsewhere in Italy, and in Scandinavia.

Tapestry.

The making of tapestry (Gk. Tairijs), like the weaving

of pile carpets, differs from ordinary fabric in that no

visible weft is thrown completely across the loom, but tha

' A valuable help towards establishing the dates of carpet pattern*

ia given by many mediaeval Italian pictures, in which Oriental carpet*'

are often represented with wonderful minuteness and appreaiatlo:^.

' Tapisierie in French means all lorU of patterned stuffs.
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design is formed by short stitchea knotted across tlie warp

with a TYOoden needle called a broach. It is a sort of link

between textile work and embroidery, from which it differs

in having its stitches applied, not to a finished web, but

to the stretched strings of a warp.i It is made on a high

loom, and the whole process, though requiring much skill,

is mechanically of the simplest kind. It is very probable

that many of the woven hangings used in ancient Egypt,

Greece, and other countries were true tapestry ; but little

is known on this point. TiU after the 12th century, in

northern Europe", embroidery seems to have served the

place of tapestry, as, for example, in the wrongly named
Bayeux tapestry (see vol. viii. p. 162) ; while in the south

of Europe and in Oriental countries its place was supplied

by the rich silken textiles and pile carpets mentioned above.

In the 14th century tapestry began to be largely made,

especially ia Flanders, where the craft of weaving became

very important at an early time. The designs on the very

i'ew existing samples of '14th-century tapestry closely resem-

ble those of contemporary wall painting. A characteristic

early specimen in the Louvre has rows of medallions, each

containing a scene from the life of St Martin, with two or

three figures treated in a very simply decorative way. The
spaces between the circles are filled up with a stiff geo-

metrical ornament. To the end of the 14th century be-

longs thp magnificent tapestry in Angers cathedral, on

which are represented scenes from the Apocalypse ; these

were made at Arras, the chief seat of the tapestry manu-
facture, both for quantity and quality. Hence the name
arras- (Italian arazd) came to mean any sort of tapestry,

wherever it was made. Another magnificent series of

arras work is preserved in Eheima cathedral, with designs

from the history of Clovis ; these date from the njiddle of

.

the 15th century. In the 14th century Flanders produced

enormous quantities of woven stuffs. At that time twenty-

seven streets were occupied by the weavers of Ghent ; in

1382 there were 50,000 weavers in Louvain ; and at Ypres
there is said to have been a still larger number. From
about 1450 to 1500 was the golden age for tapestry,

especially in Bruges and Arras, where large quantities of

the most magnificent historical pieces were woven from
designs supplied by painters of the Van Eyck school. The
Flemish tapestries of that time are perfect models of textile

art, rich in colour, strong in decorative effect, graceful in

drawing and composition, and arranged witt consummate
skill to suit the exigencies of the loom and the sesthetic

requirements of wall decoration. A very beautiful example
of this class exists at Hampton Court, hung in the dark
under the gallery in the great hall,—a striking contrast to

the clever but artistically degraded tapestries of half a

century later, which hang round the main walls of the

hall. Other fine examples exist in the Cluny, Bern, and
other museums, and especially in Madrid ^—in the royal

collection and in that of the duke of Alva—and elsewhere

in Spain. Though very rich and varied in efl'ect, the

tapestry of the best period usually is woven with not more
thari twenty different tints of wool,—half tints and grada-

tions being got by hatching one colour into another. In
the 16th century about sixty colours were principally em-
ployed in the still fine but rapidly deteriorating tapestry

* In tapestry the weft stitches are put in loosely and carefully

preased home, bo that the warp strings are completely bidden,
' Seo RiaBo, Tapcstnj of the Palace at Madrid, London, 1875 ; of

all countries Spain ia the richest in tapesti-y of the 15th and. 16th
centuries. The royal collection contains 2000 large pieces. Rich
stores also belong to the principal cathedrals, such aa Toledo, which
on the feast of Corpus Ciiristi is completely hung round with tapestry

outside as well as -inside. In the 17th century tapestry looms were
worked in Spain under royal patronage. One of Velazquez's finest

pictures in the Madrid Gallery (Las Hilanderas) represents the visit

of some court ladiea to a tapestry fabrique, lu which women are work-
ing the looms.

of that period ; and in the laborious but artistically worth*
less productions of the Gobelin factory more than 14,000
differently tinted wools are now used.

In the 16th century the art began to decline ; very slight

symptoms of decadence are visible in the beautiful tapestries

with Vbixaxoh'sTriumphs in the South Kensington Museum,
—most gorgeous pieces of textile art, of the richest decora-

tive effect. These were worked very soon after 1500 (see

fig. 10). The influence of Raphael and his school succeeded

Fia. 10.—Figure of Lucretia from the Triumph of Chastity, woven
at Brussels about 1507. Her dress is an Italian velvet, eiiuilar

in stylo to that shown in fig- 6.

that of the 15th-century Flemish painters, and was utterly

destructive of true art value in tapestry. Raphael's car-

toons, fine as they are in composition, are designed without

the least reference to textUe requirements, and are merely

large pictures, which the weavers had to copy as best they

might. This new style, which reduced the art to a feeble

copyisra of painting, gave the death-blow to the produc-

tion of really fine tapestry. Brussels became the chief

place for the manufacture after the taking of Arras by
Louis XI. in 1477, and its weavers with wonderful skill

imitated any sort of painting that was put before them.

Cartoons were drawn by several of Raphael's pupils, such

as Giulio Romano and Giovanni da Udine, and by Mabuse,
Michiel Coxcie, Bernard van Ofley, and other Italianized

Flemish painters.
'

In 1539 Francis I. founded a factory for tapestry at

Fontainebleau, and soon after other high looms were set up
in Paris, examples from which still exist and show a rapid

degradation of style. In 1 603 a new factory was started

in Paris under royal patronage, in the workshop of a family
of dyers named Gobelin, after whom the new factory was
named (see Gobelin). The Gobelin looms were first

worked by weavers from Flanders, whc egQti^taught the
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mysteries of the cfaft to a number of French workmen.
I Cartoons were supplied by Simon Vouet and other distin-

guished French painters. In the reign of Louis XIV. a

great impulse was given to the factory, and from 1667 the

whole establishment became the property of the crown.

Louis XrV.'s minister, Colbert, did much to encourage

this and other industries. Charles Le Brun the painter

was made director of the works, and a number of artists

prepared the cartoons under his supervision. In the 18th

century Coypel, Jouvenet, Boucher, Watteau, and many
other popular painters made designs, often of great size

and elaboration, for the Gobelin looms, but aU in the very

worst possible taste ; these include large series of sacred,

mythological, and historical subjects, landscapes, sea-pieces,

and even portraits,—the last being perhaps the most ridicu-

lous misuse of the textile art that could possibly be in-

vented. Other tapestry looms were worked in the 18th

century at Aubusson, FelJetin, and other places in_ France.

High-warp looms appear to have been worked in England
tn the 15tli century, though by far the greater part of the

rich stores of tapestry in this country came from Flanders.

One very beautiful example of EnglisTi work of this time

exists in St Mary's HaU at Coventry ; it represents the

marriage of Henry VL Part of another series with the

marriage of Henry VII. is preserved in a house in Cornwall.

In the latter part of the 15th and the first half of the 16th

century enormous sums were spent by the rich in England
on Flemish tapestry Cardinal Wolsey's private accounts

and inventories, which still exist,* give an astonishing

picture of the wealth which he lavished on the adornment
of his palace at Hampton Court. In 1522 he bought 132
large pieces of Brussels tapestry, woven with Scriptural

subjects, and mostly made to order, so as to fit exactly the

various wall spaces He also bought large quantities of

costly Oriental carpets. In the inventories are enumerated
" foot carpets,'' " table carpets," and " window carpets,"

"hanging peces,". "borders with arms," and "window
peces," the last being strips of tapestry woven in narrow

lengths to fit the sills and jambs of windows. Among the

"wall peces," in addition to the numerous sacred subjects,

are mentioned mythological scenes, romances, historical

pieces, and " hangings of verdures," the last being decor-

ative work in which trees and foliage formed the main
design,, with accessory figures of hunting, hawking, and
the like. The catalogue of Wolsey's linen napery is no

less sumptuous and abundant ; hd possessed an immense

quantity of finest linen for sheets and "board-cloths"

(table-cloths), mostly patterned with "damaske diaper" or

"paned lositge-wise." This example of the wealth of

textile work possessed by one rich prelate will give some

notion of what England and other countries possessed in

the 16th century.

In the reign of James I. tapestry looms were set up at

Mortlake, and the industry was carried on during the fol-

iovring reign under the direction of the painter Francis

Crane. Charles I. introduced skilled weavers from Ouden-

arde in Belgium, and the whole existing series of cartoons

by Raphael were copied on the Mortlake looms.^ Most

of the Mortlake tapestry has distinct marks, such as the

shield of St George with F. C. (F. Crane) Some pieces

are inscribed " Car. Re. Reg. Mortl." (Carolus rex regnans).

Though closed during the Commonwealth, the Mortlake

fabrique was again worked after the Restoration until the

death of Crane in 1703. In the 18th century tapestry

was woven on a small scale in Soho and at Fulham, and

within recent years a new royal fabrique has been estab-

lished at Windsor, where very costly and skilful weaving

ia the pictorial Gobelin style^is carried on. The only
^~ "

' See Law, Hampton Court Palace, London, 1885.

' See RiPHAEL, vol. xx. p. 280.

modem tapestry which has any of the merits of the best
old productions is that made on a small scale by Mr William
]\Iorris at Merton Abbey (Surrey), where work of the high-
est beauty has been produced. Unfortunately, however,
the modern taste for feeble imitations of oil paintings has
as yet shown little appreciation of this revival of the true
textile art.

As in England, by far the greater part of the tapestry
used in Italy was a Flemish import. But in the 16th
century, under the patronage of the dukes of Ferrara,
tapestry looms were set up in Ferrara ; these were, how-
ever, worked by Flemish weavers, and closely resemble
contemporary tapestry woven at Brussels. Other fabriques
were established in Florence by the Medici princes, and
continued to be worked till the end of the 17th century.

Factories for tapestry existed also at Venice, Turin, and
other northern cities, but the industry was purely an exotic,

and never attained to any great importance. Since the

pontificate of Clement XL, in 1702,^ a papal factory for

tapestry has existed in Rome, and is still carried on in the

Vatican. The papal looms have produced a large number
of most costly and elaborate copies of celebrated paintings,

executed with wonderful skill, but utterly worthless as

works of art.

The South Kensington Museum possesses the best and most CoUea
illustrative collection of woven fabrics of various dates. The church tiona

of St Mary at Dantzic has a magnificent collection of early textiles,

mostly used for vestments ; these are well illustrated by Hinz, Dii
Schalzkamincr der Maricn-KircTi^ zu Dantzig, 1870. Fine examples
of early tapestry exist in the cathedrals of Rheims, Bruges, Tournay,
Angers, Bcauvais, ALx, Sens, and in the church of St Keniy at

Rheims. Other fine collections are preserved in the Louvre, the
Cluny Museum, at Chartres, Amiens, Dijon, Orleans, Auxerre,
Nancy, Bern, Brussels, Munich, Berlin, Dresden, Vienna, and
Nuremberg.* In Italy the richest collections (mostly of later

tapestry) are those of the Vatican, the Pitti, the Bargello, Palazzo
del T6 at Mantua, Turin (royal palace), Milan <royal jialace), Como
(cathedral), and the museum of Naples. The Spanish collections

have been already mentioned. In England, besides the South
Kensington Museum, fine tapestries exist in the palaces of Windsor
and Hampton Court. Those formerly in the House of Lords were
destroyed in the fire of 1834. St Maiy's Hall at Coventry contaius
the finest examples of the 15th century.

Liltra'ure.—By far the best work for its well-choaen coloured illustrations ia

that of Fiscliliacli, Textile Fabrics, Englished., 1S83 ; secalsoDupont-Auberville,
L'ornemcnt ties (i.vi/j, Paris, 1876-77 ; Michel, Recherchea sur la fabrication (let

Hofes, Paris, 1852 (a very valuable work); Jubiual, Anciennes tapisseries, Paris,
185S-63 ; Do Ronchaud, l^ptplos d Athine, Paris, 1872 ; Id., la lapisscrie, Paris,
1SS5.; Miintz, Lr. tajiisvne dans Vantiquit^, Paris, 1878; Lcssing, ^fodilc>l dt
tapis Orientaux, Paris, 1879 ; Id., Ancient Oriental Carpets, Londoo, 1879 ; Vin-
cent Robinson, Oriental Carpets, London, 18S2 (the illustrations arc better tlian

the text); Lady Alford, Needlework as Art, London, 1636 (deals partly witli

textiles). Though few works treat of the general history of textiles, a very
large number exist about tapestry weaving. The chief are—Depping, Resle-

vlents sur lea arts ... ait XJIl"*^ Eiicle, Paris, 1837 ; De Montault, Tapisseris

de la eath. cC Angers, Paris, 1863 ; De Farcy on the same subject, 1876 ; Barraud,
Tap. de la cath. de Beauvais, Beauvais, 1853 ; Rock, Textile Fahrics, S-K-Af.,

London, 1S70 ; Boek, Cat. des tissus, &c., au Musce German., Nuremberg, 1869;

Kinliel, P.ogicr van der Weyden . . . et lea tapisseries de Berne, Zurich, 15ij7;

Givelet, Toiles irodeea de Reims, Rheims, 18S3 ; Louis Paris, Tap. de la ville da

R'i:ns. Rheims, 18^3 : Loriquet, Tap. de Kotre Dame de Reims, Rheims, 1876;

Piiichart, Tap. dans les Pai/s-Bas, arid other works. Brussels, 1859-64 ; Dehaisnes,

Tap. d' Arras avant le XVrn* sikle, Paris, 1879 ; Proyart, Rccherches sHr lea tap

d' Arras, Arras, 1863 ; Voisin, Tap. de la cart, de Tournay, Tournay, 1863 ; Vau
Drival, Tap. d' Arras, Arras, 1864 ; Gorse. Tap. du ch&tcau de Pau, Paris, 1881

;

De la Fons-Melicoq, Hautlisseurs des X/k™ ok JfK/™ silctcs, Paris, 1870 ; San-

terre, Tap. de Beauvais, Clermont, 1842 ; Pevilie, Statvts, &c., relatifs a la Corp.

dca tap. de 1SS3 d 1S7S, Paris, 1876 ; Darcel, Gar. d. t.-arts, xiv. pp. 185, 273, and
414; Van de Graft, De Tapijt-Fabrieken de Xrl. en XVII. Eeuw, Middelburg,

1869. On Italian tapestry, see De Montault, Tap. de haute lisse a Rome, Arras,

1879 ; CJonti. L'arte degli aror-ri in Firenze, Florence, 1875 : Camporl, Varaxseria

Estense, Modcna. 1876 ; Bnighirolli, Araxzi in Mantova, Mantua, 1879 ; Farabn-
lini, L'arte degli araxzi, Rome, 18S4 ; Gentili, L'art des tapia, Rome, 1878; and
Mvmtz, Tap. Italiennes, Paris, 1880. On l-Yench and other late tapestry, see

Darcel and Guicliard, l.es tap. d^coratives, Paris, 188] ; I.aconlaire, Uist. de tap-

i.^serie, Paris, 1855; Quillaumot, L'Ori(jine . . . des Gobelins. Paris, ISfJO; Peratlion,

Tap. d:Aubusson, tie Felletin, it de Betlega^de, Taris, 1857; Roy.PierrefltU-. Let

tap. de Felletin, Limoges, 1855 ; Durieux, lop. de Cambrai, Cambrai, 1879 ; About
and Bauer, 7'ap. apris lea cartons de Raph,vt, Paris, 1875 ; Houdoy, Tap. de la

fabrication Lilloise, Lille, 1871 ; Vergnaud-Ilomagnesi, Tap. au ifu.^U cTOrl/ans,

Orleans, 1859; De St Genois. Tap. iTOudcnarde, Paris, 1864; Talcot, Fabric,

dea tissua, Paris, 1852 ; GuifTrcy, Hiat. de ta tapisscrie. Tours, 1886 ; Pine,:

Tapestry of the Bouse of Lords, London. 1739 ; and De Champeaux, TapeMrv,
^

8.K.M. handbook, London, 1S78; Ashenhurst, Treatise on Weaving, London,
1SS6. . (J. H. M.)

TEZA, or Tizi. See Morocco, vol. xvi. p. 834.

' An earlier fabrique was started in 1630 by Urban VIIL, but i>

aoon ceased to be worked.
* TIt«r large collectioa in Uia Qobelin Mu.seum was burnt in 1871.
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THACKERAY, William Makepeace (1811-1863), one

of the greatest of English authors and novelists, son of Rich-

mond Thackeray (Mrs Richmond Thackeray was born Miss

Becher), and grandson of W. R. Thackeray of Hadley, Mid-

dlesex, was born at Calcutta on July 18, 1811. Both his

father and grandfather had been Indian civil servants. His

mother, who was only nineteen at the date of his birth, was

lefta widow in 1816, and afterwards married Major Henry
Carmichael Smyth. Thackeray himself was sent home to

England from India as a child, and went to Charterhouse,

since his time removed to Godalming from its ancient

site near Smithfield. Anthony Trollope, in his book on

Thackeray in the English Men of Letters series, quotes a

letter written to him about Thackeray's school-days by

Mr G. S. Venables. " He came to school young," Mr
Venables wrote, " a pretty, gentle, and rather timid boy."

This accords with the fact that all through Thackeray's

writings the student may find traces of the sensitiveness

which often belongs to the creative mind, and which, in

the boy who does not understand its meaning and its

possible power is apt to assume the guise of a shy dispo-

sition. To this very matter Mr Venables tersely refers in

a later passage of the letter quoted by Trollope :
" When

I knew him better, in later years, I thought I could

recognize the sensitive nature which he had as a boy."

Another illustration is found in the statement, which will'

be recognized as exact by all readers of Thackeray, that
" his change of retrospective ffesling about his school-days

was very characteristic. lu his earlier books he always

spoke of the Charterhouse as Slaughter House and Smith-
field. As he became famous and prosperous his memory
softened, and Slaughter House was changed into Grey
Friars, where Colonel Newcome ended his life." Even in

the earlier references the bitterness which has often been

so falsely read into Thackeray is not to be found. In " Mr
and Mrs Frank Berry" {Men's Wives) there is a description

of a Slaughter-House fight, following on an incident almost

identical with that used in Vanity Fair for the iight between
Dobbin and Cuff. In both cases the brutality of school

life, as it then was, is very fully recognized and described,

but not to the exclusion of the chivalry which goes along-

side with it. In the first chapter of "Mr and Mrs Frank
Berry, " Berry himself and Old Hawkins both have a touch

of the heroic. In the story which forms part of Men's Wives

the bully whom Berry gallantly challenges is beaten, and one
hears no more of him. la Vanity Fair Cuff the swaggerer

is beaten in a similar way, but regains his popularity by one
well-timed stroke of magnanimity, and afterwards shows
the truest kindness to his conqueror.

In February 1829 Thackeray went to Trinity College,

Cambridge, aud in that year contributed some engaging
lines on Timbttctoo, the subject for the prize poem, to a

little university paper called The Snob, the title of which he

afterwards utilized in the famous Snob Fapers. The first

stanza has become tolerably well known, but is worth quot-

ing as an early instance of the direct comic force afterwards

employed by the author in verse and prose burlesques :

—

In Africa—a quarter of the world

—

Men's skins are black ; their hair is crisp and curled

;

And somewhere there, unknown to public view,

A mighty city lies, called Timbuctoo.

One other passage at least in The Snob, in the form of

a skit on a paragraph of fashionable intelligence, seems to

bear traces of Thackeray's handiwork. At Cambridge
James Spedding, Monckton Milnes (Lord Houghton),
Edward Fitzgerald, W. H. Thompson (afterwards master
of Trinity), and other distinguished persons were among
bis friends. In 1830 he left Cambridge without taking

a degree, and went to Weimar and to Paris. His visit

to Weimar bore fruit in the sketches of life at a small

German court which appear in Fitz-Boodl^s Confessions and
in Vanity Fair. In 1832 he came of age, and inherited

a sum which Trollope's book describes as amounting to

about five hundred a year. The money was soon lost,

—

some in an Indian bank, some in two newspapers which in

Lovel the Widower are referred to under one name as The
Museum, in connexion with which our friends Honeyman
and Sherrick of The N'ewcomes are bri3fly brought in. His
first regular literary employment after the loss of his

patrimony was on Frasei's Magazine, in which in 1837-38
appeared The History of Mr Samuel Titmarsh and the Great
Uoggarly Diamond, a work filled with instances of the

wit, humour, satire, pathos, which found a more ordered

if not a fresher expression in his later and longer works.

For freshness, indeed, and for a fine perception which
enables the author to perform among other feats that of

keeping up throughout the story the curious simplicity

of its supposed narrator's character, *he Great Hoggarty
Diamond can scarce be surpassed. The characters, from

Lady Drum, Lady. Fanny, Lady Jane,- and Edmund
Preston down to Bi-ough, his daughter, Mrs Roundhand,
Gus Hoskins, and, by no means least, Samuel Titmarsh's

pious aunt with her store of " Rosolio, "• are living ; the

book is crammed with honest fun ; and, for pure pathos,

the death of the child, and the meeting of the husband

and wife over the empty cradle (a scene illustrated by the

author himself with that suggestion of truth which no
shortcoming in drawing could spoil), stands, if not alone

in its own line, at least in the company of very few such

scenes in English fiction. The Great Uoggarty Diamond,
oddly enough, met with the fate that afterwards befell

one of Lever's best stories which appeared in a periodical

week by week,—it had to be cut short at the bidding

of the editor. In the same year in which it appeared

Thackeray married Isabella, daughter of Colonel Matthew
Shawe. Of the daughters born of the marriage, one, Mrs
Richmond Ritchie, has earned distinction as a novelist.

Mrs Thackeray, to quote Trollope, "became ill and her

mind failed her," and Thackeray thereupon " became as it

were a widower till the end of his days." In 1840 came
out The Paris Sketch Book. Much of it had been written

and published at an earlier date, and in the earlier

writings there are some very curious divagations in

criticism. The book contains also a striking story of

card-sharping, afterwards worked up and put into Alta-

mont's mouth in Pendennis, and a very powerful sketch of

a gambler's death and obsequies. Three years before, in

1837, Thackeray had begun, in Fraser, the Yellvnplush

Papers, with their strange touches of humour, satire,

tragedy (in one scene, the closing one of the history of Mr
Deuceace), and their sublimation of fantastic bad spelling

(M'Arony for macaroni is one of the typical touches of

this) ; and this was followed by Catherine, a strong story,

and too disagreeable perhaps for its purpose, founded

closely on the actual career of a criminal named Catherine

Hayes, and intended to counteract the then growing prac-

tice of making ruffians and harlots prominent characters

in fiction. There soon followed Fitz-Boodle's Confessions

and Professions, including the series Men's Wives, already

referred to ; and, slightly before these, The Shabby Genteel

Story, a work interrupted by Thackeray's domestic affliction

and afterwards republished as an introduction to The Ad-
ventures of Philip, which took up the course of the original

story many years after the supposed date of its catastrophe.

In 1843, and for some ten years onwards according to

Trollope, Thackeray was writing for Punch, and the list oi

his contributions included among many others the cele-

brated Snob Papers and the Ballads of Policeman X, In

1843 also came out the Irish Sketch Booi, and in J 844
the account of the journey From Comhill ia Grand Ccvo,,
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in which was published the excellent poem nf The White

Squall. In 1844 there began in finser the Memoirs of

harry Lyndon, called in the magazine I'lie Luck of Lurry

Lyndon, a Romance of the Lust Century. Barry Lyndon

has, with a very great difference in treatment, some

resemblance to Smollett's Count Fathom ;— the hero, that

is to say, is or becomes a most intolerable scoundrel, who
is magnificently unconscious of his own iniquity. The age

and pressure of the time dciiictcd are caught with amazing

verisimilitude, and in the boyish career of Barry Lyndon
there are fine touches of a wild chivalry, eimjilicity, and

generosity, which mingle naturally with the worse qualities

that, under the influence of abominable training, afterwards

corrupt his whole mind and career. The man is so in-

fatuated with and so blind to his own roguery, he has so

much dash and daring, and is on occasions so infamously,

treated, that it is not easy to look upon bim as an entirely

detestable villain until, towards the end of his course, he

becomes wholly lost in brutish debauchery and cruelty.

His latter career is founded on that of Andrew Kobinson

•Stoney Bowes, who married the widow of John, ninth

earl of Strathmore. There is also no doubt a touch of

Casanova in Barry Lyndon's character. Besides the con-

tributions to I'unch specially referred to, there should be

noticed Punch's Pri:e A'^ovelisls, containing some brilliant

parodies of Edward Lytton Bulwer, Lever, Mr Disraeli

(in Codlingshy, perhaps the most perfect of the series),

and others. Among minor but admirable works of the

same period are found A Legend of the Rhine (a burlesque

of the great Dumas's Othon t'Archer), brought out in a

periodical of Oeorge Cruikshank'.s, Cox's Diary (on which
has been founded a well-known Dutch comedy, Janus
Tulp), and the FatalBoots. This is the most fitting moment
for mentioning s.\%o Rebecca and Rou-ena, virhich towers, not

only over Thackeray's other burlesques, excellent as they
are, but over every other burlesque of the kind ever written.

Its taste, its wit, its pathos, its humour, are anmatchable;
and it contains some of the best songs of a particular kind
ever written—songs worthy indeed to rank with Peacock'*

best. In 1846 was published, by Messrs Bradbury and
Evans, the first of twenty-four numbers of Vanity Fair, the

work which first placed Thackeray in his proper position

before the public as a novelist and writer of the first fank.

It was completed in 1848, when Thackeray was thirty-seven

years old ; and in the same year Abraham Hayward paid
a tribute to the author's powers in the Edinhwgk Revieio.

It is probable that on Vanity Fair has been largely based
the foolish cry, now heard less and less frequently, a'bout

Thackeray's cynicism, a cry which he himself, with his keen
knowledge of men, foresaw and provided against, amply
enough as one might have thought, at the end of the eighth

chapter, in a passage which is perhaps the best commentary
ever written on the author's method. He lias explained
how he vri.shes to describe men and women as they actually

are, good, bad, and indifferent, and to claim a privilege

—

"Occasionally to steji down from the platform, and tolk about
tliom : if they aro good and kindly, to lovoand elialco thorn by tho
hand; if thoy are Billy, to langh at tliem coiitideiitially in the
reader's filcove; if they are wicked and heartless, to abuse them in
the stronscst terms politeness admits of. Otherwise you mi^ht
fancy it was I who was sneoiin^ at tho practice of devotion, which
Miss Sharp finds so ridiculous; th.!! it was I who lau<;hed good-
humourodly at tlio railing old Silenus of a baronet—whereas the
laughter comes from one who has no reverence except for prosperitj',
and no eye for anything boyond success. Such people there are
living and flourishing in tho world— Faithless, IIo|ioloss, Charity-
less: let us have at thorn, dear friends, with might and main,
fiomo there are, and very euccessful too, mere r)4inck8 and fools:
ay4 it was to combat and expose such as thos". no doubt, that

laughter was made."

As to another accusation which was brought against the'

oook when it first came out, that the colours were laid on

too thick, in the sense that the villains rfero too villainous,
the good people too goody-goody, tho best and completest
answer to that can be found by any one who chooses to
read the work with care. Osborne is, and is meant to be,
a poor enough creature, but he is an eminently human
being, and one whose poorness of character is developed as
he allows bad influences to tell upon his vanity and folly.

The good in him is fully recognized, and comes out in the
beautiful passage describing his farewell to Amelia on the
eve of AYaterloo, in which' passage may bo also found a
eufficieiit enough answer to the statement that Amelia is

absolutely in.sipid and unintere.sting. So with the com-
panion picture of Kawdon Crawley's farewell to Becky':
who that reads it can resist sympathy, in spite of Ilawdon's
vices and shady shifts for a living, with his simple bravery
and devotion to his wife ? As for Becky, a character that

has since been imitated a host of times, there is certainly

not much to be said in her defence. We know of her, to

be sure, that she thought she would have found it easy to

be good if she had been rich, and we know also what
happened when Kawdon, released without her knowledge
from a spunging-house, surprised her alone with and
singing to Lord Steyne in the house in May Fair. After

a gross insult from Steyne, " Rawdon Crawley, springing

out, seized him by the neckcloth, until Steyne, almost
strangled, writhed and bent under his arm. ' You lie,

you dog,' said liawdon ;
' you lie, you coward and villain !

'

And he struck the peer twice over the face with his open
hand, and flung him bleeding to the ground. It was all

done before Kebecca could interpose. She stood there

trembling before him. She admired her husband, strong,

brave, and victorious." This admiration is, as Thackeray
himself thought it, the capital touch in a scene which is

as powerful as any Thackeray ever wrote—as powerful,

indeed, as any in English fiction. Its full merit, it may be

noted in passing, has been curiously accented by an imita-

tion of it in M. Df>,udet's Fromont Jeune et Risler A ine. As
to the extent of the miserable Becky's guilt in tho Steyne
matter, on that Thackeray leaves it practically open to the

reader tj form what conclusion he will. There is, it should

be added, a distinct touch of good in Becky's conduct to

Amelia at Ostend in the last c'uapter of the book, and
those who think that too little punishment is meted out to

the brilliant adventuress in the end may remember this to

her ' redit. It is supreme art in the treatment of her char-

acter that makes the reader understand and feel her attrac-

tiveness, though he knows her extraordinarily evil qualities;

and in this no writer subsequent to Thackeray who has

tried to depict one of the genus Becky Sharp has even

faintly succeeded. Among the minor characters there is not

one—and this is not always the case even with Thackeray's

chief figures—who is incompletely or inconsistently de-

picted ; and no one who wishes to fully understand and

appreciate the book can afford to miss a word of it.

Vanity Fair was followed by Pendennis, Esmond, and

The jVewcomes, which appeared respectively in 1850, 1852,

and 1854. It might be more easy to pick holes critically

in Pendennis than in Vanity Fair. Pendennis himself,,

after his boyi.sh pas.sion and university escapades, has dis-

agreeable touches of flabbiness and worldliness ; and the

important episode of his relations with Fanny Bolton,

which Thackeray could never have treated otherwise than

delicately, is so lightly and tersely handled that it is a

little vague even to those who read between the lines

;

the final announcement that those relations have been

innocent can scarcely be said to bo led up to, and one can

hardly see why it should have been so long delayed. This

does not of course affect the value of the book as a picture

of middle and upper class life of the time, the time when

Vauxhall etill existed, and the haunt for suppers and songs
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prliicli Thackeray in this book called the Back Kitchen,

and it is a picture filled with striking figures. In some
of these, notably in that of Foker, Thackeray wjent, it is

supposed, very close to actual life for his material, and in

that particular case with a most agreeable result. As for

the two wnbrx of the marquis of Steyne, it is difficult to

believe that they were intended as caricatures from two
well-known persons. If they were, for once Thackeray's

hand forgot its cunning. Here, as in Vanity Fair, the

heroism has been found, a little insipid; and there may
be good ground for finding Laura Pendennis dull, though
she has a spirit of her own. In later books she becomes,

what Thackeray's people very selJom are, a tiresome as

well as an uninviting person. Costigan is unique, and so

is Major Pendennis, a type which, allowing for differences

of period and manners, will exist as long as society does,

and which has been seized and depicted by Thackeray as by
no other novelist. His two encounters, from both of which

he comes out victorious, one with Costigan in the first,

the other with Morgan in the second volume, are admirable

touches of genius. In opposition to the worldliness of the

major, with which Pendennis does not escape being tainted,

we have Warrington, whose nobility of nature has come
iinscathed through a severe trial, and who, a thorough

gentleman if a rough one, is really the guardian of Pen-

dennis's career. There is, it should be noted, a character-

istic and acknowledged confusion in the plot of Pendennis,

which will not spoil any intelligent reader's pleasure.

Probably most readers of The Kewcom.es (185i) to whom
the book is mentioned think first of the grand, chivalrous,

and simple figure of Colonel Newcome, who stands out in

the relief of almost ideal beauty of character against the

crowd of more or less imperfect and more or less base

personages who move through the novel. At the same

time, to say, as has been said, that this book " is full of

satire from the first to the last page " is to convey an

impression which is by no means just. There is plenty of

kindliness in the treatment of the young men who, like

Clive Newcome himself and Lord Kew, possess no very

shining virtue beyond that of being honourable gentlemen
;

in the character of J. J. Piidley there is much tenderness

and pathos ; and no one can help liking the Bohemian F.

B., and looking tolerantly on his failings. It maybe that

both the fiendish temper of JIrs JIackenzie and the suffer-

ings she inflicts on the Colonel are too closely insisted on

;

but it must be remembered that this heightens the singular

pathos of the closing scenes of the Colonel's life. It has

seemed convenient to take The Neiccomes after Pendennis,

because Pendennis and his wife reappear in this book as

in the Adventures of Philip ; but Esmond (1852) was
written and published before The Kerocomes. To some
students Esmond seems and will seem Thackeray's capital

work. It has not been rivalled, and only a few times

approached by Mr Besant, as a romance reproducing

, with unfailing interest and accuracy the figures, manners,

and phrases of a past time, and it is full of beautiful

touches of character. But Beatri.ic, upon whom so much
hinges, is an unpleasing character, although one understands

^ully why men were captivated by her insolent beauty and
,>rjlliancy ; and there is some truth in Thackeray's own
mjing, that "Esmond was a prig." Apart from this, the

story is, like the illusion of a past time in the narrative,

80 complete in all its details, so harmoniously worked out,

that there is little room for criticism. As to Esmond's
marriage with the lady whom he has served and loved as

a boy, that is a matter for individual judgment Beatrix,

it has been indicated above, is wonderfully drawn ; and
not the least wonderful thing about her is her reappearance

as the jaded, battered, worldly, not altogether unkindly.

Baroness in The Virginians. It was just what Beatrix

must have come to, and the degradation is handled with
the lightest and finest touch.

In 1851 Thackeray had written The English Humourists

of the Eighteenth Century, delivered as a series of lecture?

at Willis's Rooms in the same year, and re-delivered in the

United States in 1852 and 1853, as was afterwards the

series called The Four Georges. Both sets were written for

the purposes of lecturing. In 1 857 Thackeray stood unsuc-

cessfully as a parliamentary candidate for Oxford against

Mr Cardwell, and in the same year appeared the first num-
ber of T'he Virginians, a sequel to Esmond. This is a most
unequal, work,—inferior, as sequels are apt to be, to Esmond
as an historical romance, less compact and coherent,

prone to divagation and desultoriness, yet charming enough
in its lifelikeness, in the wit and wisdom of its reflexions,

and, as has been said, in its portrait of Beatrix grown old.

The last number of 2'he Virginians came out in 1859, and
in the same year Thackeray undertook the editorship of the

Comhill Magazine. This was a task which, as readers of

his Roundabout paper " Thorns in the Cushion " will re

member, the kindliness and sensitiveness of his disposition

made irksome, to him, and ho resigned the editorship in

April 1862, though he continued to write for the magazine
until he died. In the Comhill appeared from his pen Lovel

the Widower, previously written, with different names for

some of the personages, in dramatic form; The Adventures

of Philip; the Roundabout Papers; and the story, unhappily

never finished, called Denis Duval. Lovel the Widower,

changed from the dramatic to the narrative form, remains

a piece of high comedy in which the characters are indicated,

rather than fully worked out, with a bold and practised-

touch. It contains some references to Thackeray's early

and unfortunate newspaper speculations, and it was pro-

vided by the author with illustrations which as in others

of his books have a value which is entirely their own in

furnishing, as it were, a far completer commentary on the

letterpress than could have been given by any draughts-

man, however perspicacious and finished, who approached
the pictorial representation of the characters from the

outside. To the general statement thus indicated an
exception should be made in the case of Doyle's illustra-

tions to 2'he Newcomes and to Rebecca and Roivena. On
the other hand, not even Doyle could have matched the

fun and spirit of Thackeray's own illustrations to another

burlesque story, one of his best. The Rose and the Ring.

The Roundabout Papers, a small storehouse of some of

Thackeray's best qualities as an essayist, came out in ther

Comhill Magazine simultaneously with Lovel the Widoifer

and with The Adventures of Philip. Among them is one-

differing in form from the rest, called The Hatch on the

Axe—a Story d. la Mode. It is an almost perfect specimen

of the author's genius for burlesque story-telling ; but it

contains an odd instance, which a careful reader will not

fail to discover, of the odd habit of inaccuracy of which

Thackeray himself was conscious. The Adventures of

Philip is, as has been before said, in the nature of a.

sequel to or a completion of A Shabby Genteel Story. As
with the other direct sequel, it is a work of great in-

equality. It contains scenes of humour, pathos, satire,

which rank with Thackeray's best work ; some old friends

from others of the novels make brief but pleasant reappear-

ances in its pages ; there are fine sketches of journalistic,

artistic, and diplomatic life, and the scene from the last-

named in Paris is inimitable. The Little Sister is altogether

delightful; the Twysden family are terribly true and

vastly diverting ; the minor characters, among whom old

Ridley, J. J.'s father, should be mentioned, are wonder-

fully hit off ; nor did Thackeray ever write a better scene

than that of the quarrel between Bunch, Baynes, and

M'Whirter in the Paris uension. Philip himself is impos-
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sibte ; one cannot say that the character Is ill-drawn—it is

not dra.M'ii at all. It is an entirely difEerent personage in

different chapters ; and it has here and there a very un-

pleasant touch which must have come of rapid writing.

Yet so admirable are many parts of the book that it can-

not be left out of the list of Thackeray's most considerable

works. Denis Diival, which reached only three numbers,

promised to be a first-rate work, more or less in the Esmond
manner. The author died while it was in progress, on the

day before Christmas day 1863. He was buried in Keusal

Green, and a bust by Marochetti was put up to his memory
in Westminster Abbey.

Little has yet been said of Thackeray's performances in

poetry. They formed a small but not the least significant

part of his life's work. The grace and the apparent spon-

taneity of hi-s versification are beyond question. Some of

the more serious efforts, such as The Chronicle of the Drum
{1841), are. full of -power, and instinct with true poetic

feeling. Both the half-humorous half-pathetic ballads and
the wholly extravagant ones must be classed with the best

work in that kind ; and the translations from Beranger are

.as good as verse translations can be. He had the true

poetic instinct, and proved it by writing' poetry which
equalled his prose in grace and feeling.

It is not necessary to discuss the precise place which
Thackeray will in future hold, in respect to his immediate
contemporaries. What seems absolutely certain is that the

force and variety of his genius and art will always hold for

him a place as one of the greatest of English novelists and
essayists, and, it should be added, as by no means the least

of English critics. (w. h. p.)

THALBERG, Sigismond (1812-1871), a celebrated

pianist and composer for his instrument, was born at

Geneva in 1812 (May 5 or January 7). In 1822 he was
"taken to Vienna, where, under the watchful care of Count
Dietrichstein, his education was completed. There is some
•doubt as to the masters under whom he studied ; but it

is certain that he received instruction from Hummel, and
perhaps also from Czerny, and that he took lessons in com-
position from Sechter. He made his first appearance as a

pianist at Prince Metternich's in 1826, and published his

first corapopition—a Fantasia on Airs from " Suryanthe"

—in 1828, but it was not until 1830 that he was first fairly

introduced to the puUic, with such brilliant success that

from that time forward his only rival was Lisz*-,. In 1834 he

was appointed "kammervirtuos" to the emperor of Austria.

He first appeared in Paris in 1837; and in 1838 he came
to England, astonishing his hearers with the novel effects

produced in his Variations on God Save the Queen, while

he charmed them with his delicate touch and the purity oi

his expression. Thenceforward his career was a succession

of triumphs. In order to disprove the popular idea that

he could execute no music but his own, he played Beet-

hoven's Concerto in C minor (op. 37) at the London
Wednesday Concerts, held in 1846-47 at Exeter Hall,

with a keen intelligence which proved his power of inter-

preting the works of the great masters to be at least on a

level with his wonderful Urhnique. Besides his pianoforte

•compositions, which are almost innumerable, Thalberg pro-

duced two operas,

—

Cristina, which proved a complete

failure, and Florinda, which fared but little better at Her
Majesty's Theatre in 1851. He played in London for the

last time in 1863, and afterwards retired to his estate near

Naples. He died at Naples, April 27, 1871.

"THALES OF Miletus (640-546 B.C.), son of

Exapoyus and Cleobuline, is universally recognized as the

founder of Greek geometry, astronomy, and philosophy.

He is said by Herodotus and others to have been of

Phoenician extiaction, but the more common account (see

Diogenes Laertius) is that he was a native Milesian of

23—10*

noble birth. Zellcr th^inico that hi.s aLccftors belonged to
the CaUmeaii tribe in IScuotia, «ho were intermingled with
the loniaus of A.?ia Minor, and thus rocouciles the con-
flicting statements. The nationality of Thales is certainly
Greek and not Phcenician. The high estimation in which
he was held by his contemporaries is shown by the place
he occupied as chief of the seven " wise men "'

of Greece
;

and in later times amongst the ancients hi.s fame was quite
remarkable. It is well known that this name (croi^cJs) was
given on account of practical ability ; and in accordance
with this we find that Thales had been occupied with civil

affairs, and indeed .several instances of his political sagacity
have been handed down. Of these the most remarkable
is the advice, praised by Herodotus, which he gave to

his fellow-countrymen "before Ionia wa.s ruined,'—"thai
the lonians should constitute one general council in

Teos, as the most central of the twelve cities, and that
the remaining cities should nevertheless be goveincd as

independent states" (Herod., i. 170). It is probable,
however, that in the case of Thales the appellation " wise

man," which was given to him and to the other six in the
archonship of Damasius (586 b.c.),i was conferred on him
not only on account of his political sagacity, but also for

his scientific eminence (Plut., Solon, c. 3). To about the

same time must be referred his celebrated prediction of the

eclipse of the sun, which took place on May 28, 585 B.C.

This event, which was of the highest importance, has given

rise to much discussion. The account of it as given by
Herodotus (i. 74) contains two statements :—(1) the fact

that the eclipse did actually take place during a battle

between the Medes and the Lydians, that it was a total

eclipse (Herodotus calls it a " night battle "), that it caused

a cessation of hostilities and led to a lasting peace between
the contending nations

; (2) that Thales had foretold the

echpse to the lonians, and fixed the year in which it

actually did take place. Various dates—ranging from 625
B.C. to 583. B.C.—have been assigned by different chrono-

logists to this eclipse ; but, since the investigations of

Airy," Hind,^ and Zech,* the date determined by them
(May 28, 585 b.c.) has been generally accepted. This

date agrees nearly with that given by Pliny {H. N., ii.

1 2). The second part of the statement of Herodotus—the

rfeality of the prediction by Thales—has been frequently

called in question, chiefly on the ground that, in order to

predict a solar eclipse with any chance of success, one

should have the command of certain astronomical facts

which were not known until the 3d century B.C., and then

merely approximately, and only employed with that object

in the following century by Hipparchui. The question,

however, is not whether Thales could predict the eclipse of

the sun with any chance of succe.ss—much less whether he

could state beforehand at what places the eclipse would

be visible, as some have erroneously supposed, and which

of course would have been quite impossible for him to do,

but simply whether he foretold that there would be a solar

eclipse in that year, as stated by Herodotus. Now as to

this there is quite a remarkable unanimity in the testi-

mony of the ancients, and the evidence is of the strongest

kind, ascending to Herodotus, and, according to the

account of Diogenes Laertius, even to Xenophanes, who
was an Ionian, and not much later than Thales. Further,

> Bretschneiiier {Die Geom. vor Muklides, p. 40), -without stating

his authority, gives " between .^85 and 683 B.C." as the date of th«

archonship of Damasius. lu this he is followed by some other

recent WTiters, who infer thence that the name " wise" was conferred

on Thales' on account of the success of his prediction. The date 588

B. 0. ,
given above, which is taken from Clinton, is adopted by Zeller,

» " On the Eclipses of Agathoclcs, Thales, and Xerxes," PhiU

Trans., vol. cxliii. p. 179 sq., 1853. ' Alhenitum, p. 919, 1862.

Astrortomischs Cntersuchungen dcr tcichtigeren Finstcrnisse, &«.«

p. 67, 1853.

XA'm ^S
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we know that ia the 8th century B.a there were obser-

vatories in most of the large cities in the valley of the
Euphrates, and that professional astronomers regularly

took observations of the heavens, copies of which were
sent to the king of Assyria; and from a cuneiform inscrip-

tion found in the palace of Sennachenb at Nineveh, the

text of which is given by George Smith,i v/e karn that at

that time the epochs of eclipses of both sun and moon were
predicted as possible—probably by means of the cycle of

223 lunations or Chaldsean Saros—and that observations

were made accordingly.

The wonderful fame of Thales amongst the ancients

must have been in great part due to this achievement,

which seems, moreover, to have been .one of the chief

causes that excited amongst the Hellenes the love of

Bcieiice which ever afterwards characterized them. Thales

seems not to have left any writings behind him, though
OS to this there appears to be some doubt (see Diog.

Laer., i. 23). Many anecdotes, amusing rather than
instructive, are related of him, which have been handed
down by Diogenes Laertius and other writers. From some
of them it would appear that he was engaged in trade,

which is indeed expressly stated by Plutarch (Solon, c. 2).

It is probable that in the pursuit of commerce he was led

to visit Egypt. Of the fact that Thales visited Egypt,

and there became acquainted with geometry, there is abun-

dant evidence. Hieronymus of Ehodes (ap. Diog. Laer.,

i. 27) says, " he never had any teacher except during the

time when he went to Egypt and associated with the

priests." ^

But the characteristic feature of the work of Thales was
that to the knowledge thus acquired he added the capital

creation of the geometry of lines, which was essentially

abstract in its character. The only geometry known to the

Egyptian priests was that of surfaces, together with a

sketch of that of solids, a geometry consisting of some
simple quadratures and elementary cubatures, which they

had obtained empirically. Thales, on the other hand, intro-

duced abstract geometry, the object of which is to establish

precise relations between the different parts of a figure, so

that some of them could be found by means of others in

a manner strictly rigorous. This was a phenomenon quite

new in the world, and due, in fact, to the abstract spirit

of the Greeks.

The following discoveries in geometry are attributed to Thales ;

—

(1) the circle is bisected by its diameter (Procl., op, dt., p. 157) ; (2)

the angles at trie base of an isosceles triangle are equal ( Id.
, p. 250)

,

(3) when two straight lines cut each other the vertically opposita

angles are equal (Id., p. 299) ; (4) the angle in a semicircle is a

right angle ;^ (5) the theorem Euclid i. 26 is referred to Thales

by Eudeinus(ProcL, op. «'<., p. 352). Twoapplications of geometry
tn the solution of practical problems are also attributed to him :

—

(1) the determination of the distance of a ship at sea, for which he
made use of the last theorem ; (2) the determination of the height
of a pyramid by means of the length of its shadow : according to

HieronjTnus of Rhodes (Diog. Laert., i. 27) and Pliny (N, H.,
xxxvi. 12), the shadow was measured at the hour of the day when
» man's shadow is the same length as himself. Plutarch, however,

states the method in a form requiring the knowledge of Euclid
vi. 4, but without the restriction as to the hour of the day {Sept.

Sap. Conviv., 2). Further, we learn from Diogenes Laertius (i 25)

that he perfected the things relating to the scalene triangle -and

the theory of lines. Proclus, too, in his summary of the history of

geometry before Euclid, which he probably derived from Eudemns
of Rhodes, says that Thales, having visited Egypt, first brought
the knowledge of geometry into Greece, that he discovered many

^ Assyrian Discoveries, p. 409.
' Cf. Pamphila and the spurious letter from Thales to Pherecydes,

«p. Diog. L^ier. ; Proclus, In primum Euclidis Blemeniorum Lxbrum
Commentarii, ed. Friedlein, p. 65 ; Pliny, U. i\r., xxrri. 12 ; 1am-
blichos. In Vit. Pylhag., 12; Plutarch. Sept. Sap. Conviv., 2, De
Jside, 10, and Plac, i. 3, 1.

' This is unquestionably the meaning of the statement of PamphUa
(temp. Nero), ap. Diog. Laert., i. 24, that he was the first person to

describe a right-Kogled triangle in a circle.

things himself, and "ommnnlcatcd the beginnings of many to his

ouccessors, eome of which he attempted in a more abstract manner
(icoOoAHcaTtpoc) and some in a mora intuitional or sensible manner
(alcBriTixiirepoy) {cp. cit.^ p. 65).

From these indications it is no doubt difficult to determine what
Thales brought from Egypt and what was due to his own inven-
tion. This difficulty has, however, been lessened since the transla-

tion and publication of the papyrus Rhind by Eisenlohr;* and it isi

now generally admitted that, in the distinction made ili the last

passage quoted above from Proclus, reference ia made to the two
forma of his work,—oiVSijTiKwTtpov pointing to what he derived from
Egypt or arrived at in an Egyptian manner, while KoSoXiKurtpov
indicates the discoveries which he made in accordance with the>

Greek spirit. To the former belong the theorems' (1), (2), and (8),

and to the latter especially the theorem (4), and also, probably, his
solution of the two practical problems. We infer, then, [1] that
Thales must have known tiie theorem that the sum of the three
angles of a triangle are equal to two right angles. This inferencei

is made from (4) taken along with (3). No doubt we are informed
by Proclus, on the authority of Eudemus, that the theorem
Euclid i. 32 was first proved in a general way by the Fytha-
foreans (see Ptthagoras, vol. xx. p. 140) ; but, on tie other
and, we learu from Geminus that the ancient geometers observed

the equality to two right angics in each kind of triangle—in the
equilateral first, then in the isosceles, and lastly in the scalene
(Apoll., Cont'ca, ed. Halleius, p. 9), and it is plain that the geometers
older than tlie Pythagoreans can be no other than Thales and his

school. The theorem, then, seems to have been arrived at by induc-
tion, and may have been saggested by the contemplation of floors

or walls covered with tiles o? the form of equilateral triangles, or
squares, or hexagons. [2] We see- also in the theorem (4) the first

trace of the important conception of geometrical loci, which we,
therefore, attribute to Thales. It is worth noticing that it was in
this manner that this remarkable property of the circle, with which,
in fact, abstract geometry was inaugurated, presented itself to the
imagination of Dante :^-

" 60 del mezzo cerch!o far 9l pnote
Triacgol s^, ch'un retto non avesse."

—

Par., c. xlU. 101.

[3] Thales discovered the theorem that the sides of equiangular
triangles are proportional ' The knowledge of this theorem is dis-

tinctly attributed to Thalea by Plutarch, and it was probably made
use of also in his determination of the distance of a ship at sea.

Let us now consider the importance of the work of Thales.
I. In a scientific point of view : (a) we see, in the first place, that
by his two theorems he founded the geometry of lines, which has
ever since remained the principal part of geometry ; (i) he may,
in the second place, be fairly considered to have laid the founda-
tion of algebra, for his first theorem establishes an equation in the
true sense of the word, while the second institutes a proportion.'
II. In a philosophic point of view : we see that in these two
theorems of Thales the first type of a natural law, i.e., the ex-
pression of a fixed dependence between different quantities, or, in
another form, the disentanglement of constancy in the midst of
variety—has decisively arisen.' III. Lastly, in a practical point
of view : Thales furnished the first example of an application of
theoretical geometry to practice,' and laid the foundation of an
important branch of the same—the measurement of heights and
distances. For the further progress of geometry see Pythagoras.
As to the astronomical knowledge o/ Thales we have the follow-

ing notices :—(1 ) besides the prediction of the solar eclipse, Eu-
demus attributes to him the discovery that the circuit ti the sun
between the solstices is not always uniform ;' (2) he called the last
day of the month the thirtieth (Diog. Laert., i. 24); (3) he divided
the year into 365 days (Id., i. 27); (4) he determined the dia-
meter of the sun to be the 720th part of the zodiac ,•• (5) he appears
to have pointed out the constellation of the Lesser Bear to hia
countrymen, and instructed them to steer by it [as nearer the poloj
instead of the Great Bear (Callimachus ap. Diog. Laert, i. 23 ;. cf.

Aratus, Phsenomeiia, r. 36 sq.). Other discoveries in astronomy
are attributed to Thales, but on authorities which are not trust-
worthy. He did not know, for example, that " the earth is spher-
ical," as is erroneously stated by Plutarch (Placita,m. 10); on tho
contrary, he conceived it to be a flat disk, and in this supposition
he was followed by most of his successors in the Ionian schools,
including Anaxagoras. The doctrine of the sphericity of the earth.

* £irt mathmattsches Handtnich der alten Aegypter, Leipsic, 1877.
° Auguste Comte, Systime de Politique Positive, iiL pp. 297, 300^,
' P Laffittc, Les Grands Types de I'Bumanite. vol. ii. p. 292.
' lind., p. 294.
' Theonis Sirymsi Platonici Liber de Astronomia, ed. Th. H. Mafi

tin, p. 324, Pa-.-is, 1849. Cf. Diog. Laert., i. 24.
' This is the received interpretation of the. passage in Diogenes

Laertius, i. 24 (see Wolf, Geich. der Asiron., p. 169), where o-eXTji/ofoi*

ia probably a scribe's error for (i^^mkov. Cf. Apuleius, Florida, iv. 13,
who attribite.'i to Th.iles, then old, the discovery :

" quctiens sol mag-
nitudine sua ciiculum quern pemieat metiatur."
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for which the researches of Anailaander had prepared the way,'

was in fact one of the grea.t discoveries of Pythagoras, was taught

by Parmenides, wt* was connected with the Pythagoreans, and

rem.iincd for a long time the exchisire property of the Italian

schools."

Whilst in virtue of his political sagacity and intellectual eminence
Thalea held a place in the traditional list of the wise men, on the

strength of the disinterested love-of knowledge which appeared in

his physical speculations he was accounted a philosopher " {<ptX6-

ao(pns). His "philosophy" is usually summed up in the dogma
"water ia the principle, or the element, of things"; but, as the

technical terms " principle " {apx'll) and " element ' (ffTOiYeioi') had
not yet come into use, it may be conjectured that the phrase " all

tliiTiiTS are water" {Trdvra vhotp ifni) more exactly represents his

teaching. Writings which bora hia name were extant in antiquity

;

but, as Aristotle, when he speaks of Thales's doctrine, always depends

upon tradition, there can be little doubt that' they were forgeries.

From Ariftotle we learn (1) that Thalea found in water the

origin of things ; (2) thtft ho conceired the earth to float upon a

sea of the elemental. fluid
; (3) that he supposed all things to be

full of gods ; (4) that in virtue of the attraction exercised by the

magnet he attributed to it a soul. Here our information ends.

Aristotle'a suggestion that Thales was led to his fundamental

dogma by observation of the part which moisture plays in the pro-

duction and the maintenance of life, and Simpbcius's, that the

impressibility and the binding power of water' were perhaps also in

hia thoughts, are by admission purely conjecturaL Simplicius'a

further suggestion that Thales .conceived thg element to be modi-

fied by thinning and thickening ia plainly inconsistent with the

statement of Theophrastus that the hypothesis in question was
peculiar to Anaximenes. The assertion preserved by Stobajua that

Thalea recognized, together with the material element " water,"
" mind," which penetrates it and sets it in motion, is refuted by the

precise testimony of Aristotle, who declares that the early physicists

did not distinguish the moving cause from the material cause, and

that before Hermotimus and ' A naxngoraa no one postulated a

creative intelligence.

It would seem, then, that Thales sought amid the variety of

things a single material cause ; that he found such a cause in one

of the forms of matter most familiar to him, namely, water, and
accordingly regarded earth and all that it contains as water vari-

ously metamorphosed ; and that, asking himself no questions about

the manner of its transformation, he was content to see in the

forces of nature present deities " (Zeller).

The doctrine of Thales was interpreted and developed in the

course of three succeeding generations. First, Anaximander chose

for what he called his "principle" (a/)x<j).- not water, but a cor-

poreal element intermediate between fire and air on the one hand
and water and earth on the other. Next, Anaximenes, prefer-

ring air, resolved- ita transformations into processes of thinning

and thickening. Lastly, Heraclitus asserted the cl.iims of fire,

which he conceived to modify itself, not occasionally, but per-

petually. Thus Thales recognized change, but was not careful to

explain it ; Anaximander attributed to change two directions ;

Anaximenes conceived the two sorts of change as rarefaction and
condensation ; Heraclitus, perceiving that, if,, as his predecessors

had' tacitly assumed, change was occa.sional, the interference of a

moving cause was necessary, made change perpetual. But all four

agreed in tracing the variety of things to a single material cause,

corporeal, endowed with qualities, and capable of self-transforma-

tion. A now departure was taken by the Eleatio Parmenides (see

vol. xviii. p. 315), who, expressly noting that, when Thales and

hia successors attributed to the supposed element changing

qualities, they were untrue to the principle of monism, required

that the superficial plurality of nature should be strictly distin-

guished from its fundamental unity. Hence, whereas Thales and

his successors had confounded the One, the element, and the Many,

its modifications, the One and the Not-One or Many became with

Parmenides matters for separate investigation. In this way two

line;, of inquiry originated. On the one hand Empedocles and

Anaxagoras, abandoning the pursuit of the One, g.ave themselves

to the scientific study of the Many; on the other Zeno, abandoning

the pursuit of the Many, gave himself to the dialectical study of

the One. Both successions were doomed to failure; and the result

was a scepticism from which the thought of Greece did not emerge

until Plato, returning to Parmenides, declared the study of the

One and the Many, jointly regarded, to be the true oCBce of philo-

sophy. Thus, meagre and futile as the doctrine of Thales was, all

the Greek schools, with the solitary exception of that of Pythagoras,

took their origin from it. Not in name only, but also in fact,

Thales, the first of the Ionian physicists, was the founder of the

philosophy of Greece.

' In likening the earth to a cylinder Anaximander recognised its

circular figure in one direction.
^

' See G. V. Scbiaparclli, / Precureori di Copemieo neU Antichitd,

p. 2. JiUan, 18/ o.
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THALLIUM, one of the rarer elements of cliemistry.

Its discovery is one of the outcomes of Bunaen and
Kirchhof's method of spectrum analysis. When Crookes,

in 1861, applied this method to the flue-dustf produced in

the roasting of a certain kind of pyrites he observed in its

spectrum a green line foreign to all then known spectra,

and concluded that hia substance must contain a new
element, to which he gave the name of thallium^ from
^aAAds, a green twig. Crookes presumed that his thal-

lium was something of the order of sulphur, selenium, or

tellurium ; but Lamy, who anticipated him in isolating

the new element, found it to be a metal. Our present

knowledge of the chemistry of thallium is baaed chiefly

upon the labours.of Crookes.

The chemical character of thallium presents striking

peculiarities. Dumas once called it the " omillvorhynchus

paradoxus of metals." As an elementary substance, it is

very similar in its mechanical and physical properties to

lead ; like lead it forms an almost insoluble chloride and
an insoluble iodide. But the hydroxide of thallium, in

most of its properties, comes very close to those of the

alkali metals ; it is strongly basih)us, forms an insoluble

chloroplatinate, and an alum strikingly similar to the

corresponding potassium compounds. Yet, unlike potas-

sium or lead, it forms a feebly basic sesqaioxide similar to

manganic oxide, MUoOj.
Traces of thallium exist in many kinds of pyrites, as

used for vitriol-making. The only known mineral of which

it forms an essential component is the " crookesite " of

Skrikerum, Smiland, Sweden, which, according to Norden-

skiold, contains 33'3 of selenium, "tS'S of copper, 3-7 of

silver, and 17 -2 of thallium in 100 parts. Crookesite,

however, is scarce. The best raw materials for the pre-

paration of thallium are the flue-dusts produced indus-

trially in the roasting of thalliferous pyrites and the

"chamber muds" accumulating in vitriol-chambers wrought
with such pyrites ; iil both it is frequently associated with

Selenium {q.v.). The flue-dust from the pyrites of Theus,

near Spa (Belgium), according to Bijttchor, contains 0'5

to 0'75 per cent, of thalUum; that of the pyrites of Meggen,
according to Carstanjen, as much as 3'5"per cent.; while

that of the pyrites of Ruhrort yielded 1 per cent, of the

pure chloride to Gunning.
For the extraction of the metal from chamber mnd, the latter is

boiled with water, which extracts the thallium as TljSO^. From
the filtered solution the thallium is precipitated by addition of

hydrochloric acid, as TlCl, along, in general, with more or less of

chloride of lead. The mixed chlorides are boiled down to dryness

with oil of vitriol to convert them into sulphates, which are then

separated by boiling water, which dissolves only the thallium salt.

From the filtered solution the thallium ia recovered, as such, by

means of pure metallic zinc, or by electrolysis. The (approximately

pure) metallic sponge obtained is washed, made compact by com-

pression, fused in a porcelain crucible in an atmosphere of hydro-

gen, and cast into sticks. Jfethods for the final purification of the

metal will easily be deduced from what follows.

The metal ia bluish white; it is extremely soft but almost devoid

of tenacity and elasticity. Its specific gravity is 11 '80. It fuses

at 290° C. ; at a white heat it boils and can be distilled in hydrogen

gas. When heated in air it is readily oxidized; with formation of

a reddish or violet vapour. When exposed to the air it readily

draws a film of oxide; the tarnished metal when plunged into

water roassuraes its metallic lustre Jie oxide film being quickly

dissolved. When kept in contact with water and air it is gradually

converted into hydroxide, TLOHjO or TIOH.
This hydrale, tlOH, most conveniently prepared by decomposing

the solution of the sulphate with baryta water, crystallises from its
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solution in long yellow needles, TIOH or TIOH + HjO, which dissolve

reaUilj' in water, forming an intensely alkaline solution, which acts

as a caustic, like, for instance, i)otash-ley , and like it greedily absorbs

carbonic acid from the atnjosphere. But, unlike the alkalies, it

readily loses its water at 100° C. and even at the ordinary temiiera-

turo, to pass into tlie state of anhydrous TljO, wliich is black or

black-violet.

The chloride, TICl, is readily obtained froni the solution of any
thallous salt {,i;.g., the sulphate), by addition of hydrochloric acid,

as a white precipitate similar in appearance to chloride of silver,

like which it turns violet in the light and fuses below redness into

a (yellow) liquid which freezes into a horn-like flexible mass. The
specific gravity of this "horn" thallium, as one might call it, is

7 '02. One part of the precipitated chloride dissolves at 0° C. in

500 p.irts of water, and in 70 parts at 100° C. It is less soluble

in dilute hydrochloric acid. Carbonate of soda solution dissolves

it pretty freely.

The iodide. Til, is a yellow precipitate, which requires 16,000
parts of cold water and still more of solution of iodide of potassium
lor its solution.

The chloroplatinate, PtClgTl;, readily obtainable from thallous-

salt solutions by addition of chloride of platinum (PtCljH,), is a

yellow precipitate soluble in no less than 15,600 parts of cold water.

The carbonate, TI0CO3, comes closer to the lithium compound than
to any other ordinary carbonate. It forms resplendent monoclinic^
prisms, soluble at 18' C. in 191 and at 100° iu 4-46 parts of water,
A stable bicarbonate, TIHCO3, does exist.

Tlie sulphate, TloSOj, forms rhombic prisms isomorphous with
KjSOj. It dissolves at 18° C. in 20'8 and at 101° in 5-2 parts of
water. It unites with vitriol into an acid salt, TlHSOj-hSHjO,
and with sulphate of alumina into an "alum," Al2(SO.)3TLS04 +
24H„0.

TItallic salts are related to thallous pretty much as mjnganic
are to manganous. The chloride, TICI3, is obtained as a solution
by passing chlorine into a suspension of thallous chloride in water.
The solution, when evaporated in vacuo, deposits colourless crystals,

TlCl3 + H„0. For the oxide, if chlorin« be passed into a solution
of thallous chloride in carbonate of soda a brown precipitate is

produced, which, after drying, has the composition T1.,03-^H„0.
When heated with strong hydrochloric acid it evolves chlorine and
yields TUCl ; when heated with oil of vitriol it yields oxygen gas
and thallous sulphate. Thallic sulphate, however, does exist,—in
crystals, Tl,(S0,)3-f 711,0, soluble in dilute sulphuric acid, but
decomposed by water, with precipitation of hydrated TLO,.

inahjsis.—All thallium compounds volatile or liable "to dissocia-
tion at the temperature of the flame of a Bunsen lamp impart to
such flame an intense green colour.' The spectrum consists of only
one line, which, of course, has a definite position in the spectrum,
and consequently is easily identified,—a most delicate test.

From solutions containing it as thallous salt the metal is easily
preci|)itated as chloride, iodide, or chloroplatinate by the corre-
sponding reagents (see supra). Sulphuretted hydrogen, in the
presence of free mineral acid, gives no preci(iitate : sulphide of
ammonium, from neutral solutions, precipitates Tl.^S as a dark
brown or black precipitate, insoluble in excess of reagent. Thallic
salts are easily reduced to thallous by means of solution of sulphur-
ous acid, and thus rendered amenable to the above reactions..
The atomic weight of thallium was determined very carefully by

Crookes. He found it Tl = 204 2,-0 being 16. (W. D.)

THAMES, the most important, river in Great Britain,

has its source in several streams on, the Gloucestershire
border, the main one having its rise in the parish of Coates,

3 miles south-west of Cirencester. The upper part of the
river, until the junction with the Thame near Dorchester,
is generally called' the Isis, a usage. to which Camden per-
haps gave currency, who derives the word Tamesis or
Thames from the junction of the names of the two rivers,

the Thame and Isis. The total length of the river from
Thames Head to London Bridge is 170 miles, and to Sheer-
ness 228 miles. It drains an area of 6100 miles. It be-
comes navigable 24: miles from its source, near Lechlade,
its waters having been greatly augmented by the junction
of the Colne, Leach, and Churn ; here also is the junction
with the Thames and Severn Canal. The height of its

source above sea-level is 370 feet, and that of the stream
at Lechlade 250 feet, the average fall between Lechlade
and London Bridge (146 miles) being 21 inches per mile.

The course is remarkably equable throughout. Above
Teddington, 19 miles from London Bridge, the tidal wave
may be said to cease, and .thence up to Lechlade naviga-

tion is carried on by the aid of locks. A small steamer

plies as high as Oxford. While at Lechlade the daily flow

of the ordinary summer level is about 100 million galloni),

the flow at Teddington is about 380 million gallons. There
are seven hours of ebb tide and five hours of flow tide.

From the Nore to London Bridge, a distance of 40 miles,

the tidal wave travels in two hours, and in other two hours

it reaches Teddington. The width of the river at Ted-
dington. is 250 feet, and at London Bridge the width at

high tide is 800 feet, the depth being 30 feet, while at low
tide the width is 650 feet and the depth 12 feet Large
barges can ascend the river 150 miles above London Bridge,

vessels of 200 tons as high as the bridge, and of 400 tons

to the Pool, below which, at Irongate and St Katherine's

wharf, deep-sea steamer navigation commences, while vessels

of any tonnage can come as high as Deptford.

The Thames loaves the Gloucestershire and Wiltshire border near
Buscot, after which it separates successively Berks and Oxford,
Berks and Bucks, Middlesex and Surrey, and, finally, at its estuary,

Es.sex and Kent. Below Lechlade it has a winding course, passing
near Farringdon and Bampton. After receiving the Windrush, it

passes near the grounds of Blenheim, whence it receives from the
left the Evenlode, and at Oxford it receives from the left the Cher-
well. It then flows in a southerly direction to Abingdon, where it

receives on the right the Ock from the valley of the White Horse,
and has a junction with the Wilts and Berks Canal. Turning in

an easterly direction it is joined, about a mile after passing Dor-
chester, by its principal affluent the Thame. Thence, through an
opening of the Chiltcrn Hills, it passes Bensington, and turna
southwards by Wallingford and Reading, where it receives the
Kennet from the right. It then bends northward to Henley, cast-

ward to Great JIarlow, and southward to Maidenhead, where it

receives from the right the Loddon. Winding in a south-easterly

direction it passes Eton, Windsor, Datchet. Staines, and Chertsey,
receiving at Staines the Colne from the left Flowing through the
grounds of Hampton Court it reaches Kingston and Teddington,
where its bulk is increased by the tidal wave. From Richmond,
where it receives the Mole, it begins to pass the villas and suburbs
of London. At Gravesend, 27 miles below London, it has a width
of half a mile, and at the Nore lighthouse, 50 miles below London
Bridge, the estuary widens to nearly 10 miles. In the tidal reached
the principal affluents of the Thames are the Mole at Richmond,
the Brent at Brentford, the Wandle at Wandsworth, the Lea at
Blackwall, the Roding at Barking Creek, the Ingrebourne at Rain-
ham, and the Medway at Sheerness. The land adjoining the river

is greatly subject to floods, and from' above London there were in

ancient times wide stretches of marsh land covered by shallow
lagoons. The embankments below London Bridge date possibly
from the time of the Romans, but their origin is the subject of

much dispute (see London, vol. xiv. p. 840). Between London
Bridge and Chelsea the bed of the river has been altered artificially,

and flooding is prevented by a marine wall (see London, vol. xiv.

p. 823). The Thames occupies the bed of a much larger prehis-

toric river, the gravels o£ which adjoin its banks at a considerable
distance.

The scenery, though scarcely to be called picturesque, and in a
certain sense monotonous, has a peculiar charm from the richness
of its sylvan beauty and its pleasant alternation of hill and dale.

The number of islands that occur in the course of the river add to
its interest, and afl"ord convenient seclusion for the erection of boat-
houses and tents. The Thames vies with the Tyne as the prinqipal
river for boat-racing in Engfand, and of course greatly surpasses the
latter river as regards amateur boat-racing, the principal fixtures

in which are the Oxford and Cambridge boat race and the Henlej^
regatta. The river afi'ords about one half of the water supply of

London, and is the principal outlet for its sewage. It is under the
^jovernmcnt of conservators, originally constituted in 1857, but
their duties have been extended by several subsequent Acts.

See r.-ie Rhir Tbamis from Oxford to the Sea, 1859 ; Casseirs Royal River
(richly illustrated), 1885 ; Huxley's Physiogravhv 1877 : and Dickens's Diclionaiy
of ths Thames.

THANA, or Tannah, a district in Bombay presidency,
India, with an area of 4243 square miles, lying between
18° 42' and 20° 20' N. lat. and 72° 45' and 73° 48' E. long.

It extends along the coast for 105 miles, with a breadth or

50 miles, and is confined between the SahyAdri Ghdts on
the E. and the sea on the W., while on the N. it is bounded
by the Portuguese territory of Daman and by Surat
district, and on the S. by Koliba and Poona districts.

The district is well watered and wooded, and, except io

the north-east, is a low-lying rice tract broken by hillai

The spurs of the Ghdts form health resorts : the two morf
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coinpicuous hills are Mitherin and Tungdr. Most of the

liills were once fortified, but the forts built on them are

now dilapidated and useless. The only rivers of any

importance are the Vaitarna and the Ulhds, the former

being navigable to a distance of about 2C miles from its

mouth ; the latter is also navigable in parts for small craft.

There are no lakes ; but the Veh4r and the Tulsi, formed

artificially, supply Bombay city with water. The forests,

lying chiefly in the northern half of the district, occupy

1061 square miles, or about 40 per cent, of the total area.

The average annual rainfall exceeds 90 inches.

In 1881 the population of Thana was returned at 908,548 (males

468,236, females 440,312); Hindus numbered 806,805, Moham-
medans 42,391, and Christians 39,545. The district has seven

towns with populations exceeding 10,000, namely, Bandra (14,987),

Thana (see below), Bhiwandi (13,837), Kalyan (12,910), Bassein

(10,357), Panvel (10,351), irran{10,149). The area under cultivation

in 1885-86 was 1,002, 448 acres, and 768,057 remained uncultivated.

The total area of crops was 522,810 acres, including 5835 twice

cropped. Rice is by far the most important product, and occupied

324, 680 acres; it is also the chief article of export. Sugar-cane and

flan tains are cultivated largely, as well as mangoes and cocoa-nuts.

n 1885-86 the gross revenue of the district was £245,182, the

land yielding ;ei30, 409. The territory comprised in the district

of Thdna formed part of the dominions of the peshwa, and was
annexed by the British in 1818 on tho overthrow of Baji rao.

Since then the operations to put down the Koli robbers, which
extended over several years, have been the only cause of serious

trouble, and lately, in 1874 and 1877, there were a number of gang
robberies which were suppressed, but not without difficulty.

THANA, chief town of the above district and a station

on the Great Indian Peninsula Railway, lies 20 miles north-

east of Bombay city, in 19° 11' 30" N. lat. and 73° 1' 30"

E. long., and in 1881 had a population of 14,456 (males

7856, females 6600). It is a municipal town and a port,

and contains a civil hospital and post-office.

THANE, or Thegn. See England, toI. viii. p. 274

;

and Nobility, vol. xvLi. p. 529.

THAPSACUS. See Mesopotamia, vol. xvi. p. 49.

THAR AND pIrKAR, or Thue and Paeker, a dis-

trict in the east of Sind, Bombay presidency, India, with

an area of 12,729 square miles. It lies between 24° 13'

and 26° 15' N. lat. and between 68° 51' and 71° 8' E. long.,

and is bounded on the N. by Khaipur state, on the E. by
the states of Jaisalmir, Malani, and Jodhpur, on theW. by
Hyderabad district, and on the S. by the Runn of Cutch.

The district is divided into two portions. The western

part, called the " Pat," is watered by the Eastern Nara and

the Mithrau canals, which constitute the sole water-system

of the district, and the presence of water has created a

quantity of jungle and marsh ; the other part, called the
" Thar," is a desert tract of rolling sand-hills, running

north-east and south-west, composed of a fine but slightly

coherent sand. To the south-east of Thar is Pdrkar, where

there are ranges of rocky hills, rising to 350 feet above

the surrounding level, and open plains of stiff clay. The
Pirkar portion of the district contains the ruins of several

old temples ; one of these is a Jain temple, which con-

tained an idol of great sanctity and repute, known under

the name of Gorcha. The climate is subject to consider-

able extremes in temperature, being excessively hot in the

summer and very cold in winter, the cold increasing as

the sand-hills are approached.

The census of 1881 returned the population at 203,344 (males

112,400, females 90,944) ; Hindus numbered 43,755, Moham-
medans 109,924, and Christians only 14. Umarkot, the birth-

place of Akbar, is the chief town, with a population of 2828. The
chief products of the district are rice, joar, bajri, cotton, and oil

seeds. It is estimated that only 45 per cent of tho arable area

is under cultivation. The exports are chiefly rice, wheat, oilseeds,

cattle, goats, and sheep ; the imports consist of cotton, metals,

dried fruits, piece goods, sugar, and tobacco. The nLinufacturea

are chiefly blankets, camel saddles, and coarse cotton cloth. The
imperial revenue in 1885-86 amounted to £44,313, of which tho

land supplied £32,927.
Veiy little is known of the early history of the district. Tho

Soda Rajputs, said to be descendants of Parmar Soda, are supposed
to have come Into this part of Sind about 1226, when they quickly
displaced the rulers of the country, though, according to other
authorities, they did not conquer the country from the Sumraa,
the dominant race, before the beginning of the 16th century. The
local dynasty of the Sodas succumbed to the Kalhoras about 1750,
since which period the district has been subject more or less to
Sind. The Talpur mirs succeeded the Kalhoras, and built a
number of forts to overawe the people, who were lawless and
addicted to robbery. On the British conquest of Sind in 1843 the
greater part of the district was made over to Cutch ; and in 1856
it was wholly incorporated in the province of Sind. In 1869 s
rebellion broke out, which was quickly suppressed.

THARRAWADDY, a district in the Pegu division of

Burmah, with an area of 2014 square miles. It lies

between 17° 30' and 18° 40' N. lat. and between 95° 20'

and 96° 10' E. long., and is bounded on the N. by Prome,
on the E. by the Pegu Yoma range, on the S. by Hantha-
waddy, and on the W. by Henzada. The Pegu Yoma
range separates Tharrawaddy from Toungii district, and
forms the water-parting between the rivers Irrawaddy and
Sittang ; there are also many small elevations. The
Irrawaddy, which traverses the district for 46 miles, is

the principal navigable river. Another important river is

the Hlaing, which runs through the district from north to

south, receiving from the east, through numerous channels,

the drainage of the Pegu Yoma Mountains, which fertilizes

the plain on its eastern bank. There are twenty-three

teak forests and four fuel reserves in the district, covering

an area of 817 square miles. Among the wild animals
generally found in the mountains are the elephant,

rhinoceros, bison, and various kinds of feathered game.

la 1881 the population was returned at 278,155 (males 143,413,
females 134,742), of whom 1985 were Hindus, 1110 were Moham-
medans, 270,552 were Buddhists, whilst Christians and aborigines
numbered 2363 and 2135 respectively. The area under cultivation

in 1885-86 comprised 323,542 acres, and that available for cultiva-

tion 186,002 acres; forests occupied 364,524 acres. The chief pro-

ducts of the district are rice, sesamum, tobacco, sugar-cane, cotton,

and fruits. The gross revenue of Tharrawaddy in 1885-86 was
£85,254, of which the land yielded £51,523. The history of the
district is identical with that of Henzada (q.v.). Tharrawaddy
was formed in 1878 out of that portion of Henzada lying east of

the Irrawaddy. Its headquarters are at Thoon-tshay, on the
stream of the same name.

THASOS, an island in the north of the ./Egean Sea, off

the coast of Thrace, 3J miles distant from the plain of the

river Nestus (now the Kara-Su). The island was colonized

at an early date by Phcenicians, attracted probably by its

gold mines ; they founded a temple of Hercules, which
still existed in the time of Herodotus. Thasus, son of

Phcenix, is said to have been the leader of the Phoenicians,

and to have given his name to the island. In 720 or 708
B.C. Thasos received a Greek -colony from Pares. In a
war which the Parian colonists waged with the Saians, a
Thracian tribe, the poet Archilochus threw away his shield.

The Greeks extended their power to tho mainland, where
they owned gold mi^jes which were even more valuable

than those on the island. From these sources the Thasians

drew great wealth, their annual revenues amounting to

200 or even 300 talents. Herodotus, who visited Thasos,

says that the best mines on the island were those which

had been opened by the Phoenicians on the east side of thb

island, facing Samothrace. After the capture of Miletus

(494 B.C.) Histiffius laid siege to Thasos. The attack

failed, but, warned by the danger, the Thasians employed

their revenues to build war ships and strengthen their

fortifications. This excited the suspicions of the Persians,

and Darius compelled them to surrender their ships and

pull down their walls. After the defeat of Xerxes the

Thasians joined the Greek confederacy ; but afterwards

(in 467, 465, or 464, according to different calculatioas),

on account of a difference about tho mines and marts on

the mainland, they revolted. The Athenians defe^itctl
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them by sea, and, after a siege that lasted more than two
•'years, took the capital, Thasos, andcorapelled the Thasians

to destroy their walls, surrender their ships, pay an
indemnity and an annual contribution, and resign their

:possessions on the mainland. In '411 B.C., at the time of

the oligarchical revolution at Athens, Thasos again revolted

from Athens and received a Laceda;m'onian governor ; but

-in 407 the partisans of Lacedaemon were expelled, and the

-•Athenians under Thrasybulus were admitted. After the

•battle of ./Egospotami (405 B.C.), Thasos again fell into

the hands of the Lacediemonians ; but the Athenians must
have recovered it, for it formed one of the subjects of

-dispute between them and Philip of J^facedouia. In the

.embroilment between Philip III. of Macedonia and the

Biomans, Thasos subinitted to Philip, but received its

freedom at the hands of the Romans after the battle of

•Gynoscephaloe (197 B.C.), and it was still a " free " state in

the time of Pliny. Thasos, the capital, stood on the north
side of the island, and had two harbours, one of which
was closed. Archilochus described Thasos as "an ass's

backbone crowned with wild wood," and the description

•Btill suits the mountainous island with its forests of fir.

. The highest mountain, Ipsario, is 3428 feet high. Besides

-ats goldmines, the wine, nuts, and marble of Thasos were
• well known in antiquity. The mines and marble •quarries

are no longer worked ; apd the chief exports are now fir

.timber for shipbuilding, olive oil, honey, and wax. The
imports consist of manufactured goods, beasts of burden,
and corn, for the island is too mountainous to grow
enough corn for the inhabitants.

In 1858 the population, distributed in ton villaeeg, was estimated
at 10,000. The people are Greek Christians, and do not difler in

appearance from the inhabitants of the other Greek islands. The
villages are mostly situ.itcd at some distance from tlie sea ; for the
island sufTored from pirates up to a time within living memory.
In the early part of this century sentinels stood on duty night and
day, and at a signal of alarm the •\vholo population, including the
Turkish aga himself, used to hide in the woods. For a description
of the island and its remains of antiquity, see A. Conze, Jicise auf
den Jnscln do thrakischcn Mccrcs, Hanover, 1860.

THAYETMYO, a district in the Irrawaddy division of

Burmah, having an area of 2397 square miles, and lying

between 18° 50' and 19° 30' N. lat. and between 94° 30'

and 95° 50' E. long. It is bounded on the N. by the

newly acquired territory of Burmah, on the E. by Toungu
district, on the S. by Prome, and on the W. by Sandoway.
On the west is the Arakan Yoma range, and on the east

the Pegu Yoma ; and the face of the country, where it

does not rise into mountains, is everywhere broken by low
ranges of hills, many of which are barren and destitute of

all vegetation. The greater part of the district is wooded,
and the Yomas east and west are covered with forests now
mostly preserved. The chief river is the Irrawaddy, which
traverses Thayetmyo from north to south. The country
is well drained ; the drainage finds its way to the Irra-

waddy by three main streams (the Pwon, l^fa-htiin, and
Ma-de) on the west, and by two (the Kye-nee and Bhwot-
lay) on the east. Several salt and hot springs occur in

many localities of the district
;
petroleum is also found,

and extensive lime quarries exist a few miles south of

Thayetmyo. The principal wild animals are leopards,

wild cats, barking deer, elephants, rhinoceroses, tigers, black
beirs, and wild hogs. Silver pheasants and partridges are

found in large numbers, especially in the mountains.

In 1831 the uumhei- of inhabitants in the district was 109,560
(males 87,308, females 82,252); Hindus numbered 2620, Moham-
medans 1661, Christians 2319, and Buddhists 148,629. The
chief town is Thayetmyo, with a "population (1881) of 16,097 ; it is

situated in 19' 18' 43"N. lat. and 95° 15' 40' E. long., on the right
bank of the Irra->vaiUIy. Of the total area of 1,534,080 acres, only
103,167 were under cultivation in 1885-86 ; 547,631 were avail-

able for cultivation ; and forests occupied 250,256 acres. The chief
products are nee, cotton, oil seeds, and tobacco ; cutch is also very

•,>l)iinO»nt,, and the manufacture of the dye-stuff is carried on exten-

sively. Coal has recently been ioi)ud in the district,. and earth oil-

wells ^xistj but neither coal nor oil has yet been extracted in any
quantity. The revenue of the district in 1885-86 was returned at

£36,702, of which the land contributed £10,482. On the annexa-
tion of Pegu by the British in 1852-63, Thayetmyo was formed into

a subdivision of Promo district ; and in 1870 it was erected into a
separate jurisdiction and placed under a deputy-commissioner.

THEATRE {Oiarpov, " a place for seeing;" from fcao/iai).

The invention of a building specially devised for dramatic

representations was due to the Athenians (see Deama).
At first representations at the Dionysiac festivals were held

on temporary wooden platforms ; an accident, however,

which occurred in 500 B.C. induced the iVthenians to begin

the construction of a permanent building. This first theatre

was not completed till 340 B.C., and during the interval a

large number of theatres, designed on the same model, had
been erected in many towns of Greece and Asia Minor,

though in some cases, as at Sparta, they were used for

assemblies of the people and dances rather than for

dramatic performances. The great Dionysiac theatre at

Athens was placed in the Len.-Eum, an enclosure sacred to

Dionysus, and its auditorium is scooped out of the rock at

the base of the Acropolis on its south-east side. A similar

position on the slope of a hill was always chosen by the

Greeks, and it was not till the 1st century B.C. that

theatres were built by the Romans on a. level site.

10 50 too loO soo FfET

Fio. 1.—Plan of the Theatre at Jlyra.

Fig. 1 shows the plan of the existing theatre at Myra,
in the south-east of Lycia, which, though late in date, is

built after the old Greek model.' The seats for the

audience are arranged in concentric tiers, rising like steps

one above the other (see fig. 2) ; these mainly rest OQ a
cavity excavated

in the hill-side,

and the whole
space occupied by
the spectators was
called the koiXoi'

(Lat.cavea). About
half-way up the

slope is an encirc-

ling passage (Sta-

foi/ia, prxcinciio) . Flights of steps divide the seats into

wedge-shaped blocks ((ccpKi'^cs, ainei). At the highest

level behind the top row of seats ran a colonnade, form-

ing a covered passage with a gallery at the top. Rows
of niches were formed in the back wall of this, and
also sometimes in the low wall encircling the Sia{w/ia ; in

these niches a series of large bronze jars (i/^da] were set :

they were intended to catch and repeat the reverberation

of the voices from the stage. Vitruvius (iii. 5) gives

' See Texier and PuUan, Asia Minor, London, 18G5.

-Section .BhoM-in? the feats A,—^with B,

pUce lor spectators' feet.
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elaborate directions for the confitruction of these Tases,

which were to be tuned in a chromatic scale ;i he mentions

their use by the Greeks, but says he knows of no Roman
theatre which possessed these vases, the real utility of

which is very problematical.^ The segmental floor space

in a Greek theatre was caUed the opxqarpa (orchestra), and
was occupied by the chorus ; in the centre of this was the

^vfiO^r], a platform slightly raised on steps, in the middle

of which was an altar to Dionysus. The stage (Trpoa-KrjvLov,

proscenium) was a narrow platform, raised 3 to 5 feet

above the orchestra, with which it communicated by stairs,

so that the chorus could move from one place to the other;

the central part of the stage, where the principal actors

usually stood, was the koyiZov (pulpiium). The stage was
also connected with a chamber under it (inrocrKi'jytov) by a

flight of stairs called pi^apwi'ioi K\ifj.aj<€^, by which ghosts

ascended.' At the back of the stage was a lofty wall,

which usually reached to the level of the colonnade behind

the highest row of seats ; this was the o-Kijn; (scena), in

which were three doors leading into the stage from the

actors' dressing-rooms behind it.* This wall was usually

decorated with three orders of columns and entablatures,

forming an architectural fagade, which represented a palace

or temple, before which the action of the play was
supposed to take place. Other movable wooden scenery

was in some cases added in front of the permanent scena
;

or curtains with woven or embroidered figures were hung
against it to form a background to the actors (irapa-

weracT/ia or aiXaiat, atileea or si/iarium). More elaborate

painted scenes were also used, but, according to Aristotle

(Poet., iv. 16), not before the time of Sophocles. Various

kinds of machinery were used, such as the fLtD^avij, to suspend

in the air an actor who was playing the part of a god
descending from heaven;* and the fipovTeiov, an apparatus

to imitate thunder by stones rolled in metal jars, probably

in the ghost-chamber under the stage. Women were not

excluded from the Greek tragic. drama, but appear to have

sat by themselves in the upper rows of seats (Athenoeus, xii.

534).^ At least in late times the. chief priestesses of Athens
occupied marble thrones in the s-potSpi'a or front row.

The r«tfnains of the Dionysiac theatre at Athens, the

prototype of all later theatres, were excavated in 1862,

when the proscenium, orchestra, and lower rows of seats

-were found in a fair state of preservation. It must have

held 30,000 people : the cavea reaches from the foot of

the Acropolis hill to close under the upper circuit wall.

The rock-cut cavern, which was faced with the choragic

monument to Thrasyllus (320 B.C.), seems to have opened

behind the highest row of seats.; the face of the rock is

liere scarped to a curve concentric with the lines of seats.

The most interesting discovery was that of a row of 67

marble thrones in the front row, each inscribed with the

name of one of the chief Athenian priests or with that of

a secular official.* The cavea was divided into 13 cunei;

' ' The well-preserved theatre at Tauromenium, in Sicily, still has

these niches, which are contrived in the dwarf wall on which the

eolamns of the upper gallery stotrj.

}
^ Earthenware vases, which are sometimes found under the floors of

mediaeval church stalls, were probably placed there through a mistaken

notion that this was carrying out Vitruvius's recommendation.
' The central door, used by the chief actor, was "the royal door."
* Hence the Roman proverbial phrase, "deus er niachina,"
' This is shown by Jacobs, Ferm. Schri/ten, iv. p. 272, and

Passow in Ziminermann's Zeitschr. f. d. Alterlh., 1837, No. 29.

' These thrones are of various dates, ranging from the reign of

Augustus or even earlier to that of Hadrian ; see Papers of the

Anierican School of Classical Studies at Athens, vol. f. p. 123.

Similar Greek theatre seats of earlier date still exist in the choirs of

some churches in Rome, where they were once used for the episcopal

or celebrant's throne. These were probably brought to Korne during

the imperial period for use in the Roman theatres or amphitheatres.

The finest example of pure Hellenic work is in S. Pietro in Vincoli

;

it is decorated with delicate honeysuckle scroll-work in relief.

a low wall separated the auditorium from the orchestra.

The front or "riser" of the stage ia decorated with fine reliefs

of deities on large marble slabs. These existing features
are mostly restorations of the time of Hadrian, but the
reliefs themselves are of much earlier date. The floor of
the orchestra is very late, formed of roughly laid slabs of
stone, ss'ith a large central lozenge in marble, which may
mark the limits of the thymele, and is apparently part of
an earlier pavement.

The position of the jjionysiac -theatre, with many of
the chief temples of Athens in sight, and with its glorious
view of Mount Hymettus, the blue waters of the .(Egean
Sea, and the islands of Salamis and yEgina, should not be
forgotten in reading the drams^s of the great tragedians,
with their impassioned appeals to the glories of nature and
their allusions to the protective oresence of the divine
patrons of Attica

Outside Athens the largest Greek theatres were those at
Megalopolis (Pans., viii. 32), Cnidus, Syracuse, Argos, and
Epidaurus. By the end of the 4th century B.C. every
important Hellenic city possessed its theatre, and new
ones were built or old ones restored throughout the whole
period of Koman domination. The most perfect existing

example is that at Aspendus in Pamphylia,'' a building of

the 2d contury of our era, in which the early Greek model
has been closely followed. Aspendus is the only place

where the whole scena with its three orders of columns is

still standing, and every row of seats exists in almost perfect

condition. In this theatre the whole interior appears to

have been covered by an awning,^ supported along the top

of the scena by wooden poles set in rows of perforated

corbels like those on the Colosseum in Piome. The earlier

Greek theatres were probably unsheltered from the sua.

Next to Aspendus, the theatre of Tauromenium, in Sicily

(see Taobmlna), is the best preserved, at least as far as

regards the scena and the upper gallery round the cavea.

That at Myra, in Lycia (fig. 1). is also in good preservation.

The Roman Theatre.—In ti > main the theatres of the

Komans were copied closely frca those of the .Greeks, but

in the Greek theatre

the orchestra occu-

pied more than a

semicircle, while the

Romans made it ex-

actly half a- circle.

The accompanying
diagrams (see fig. 3)

show the principle

on which the plan

of each was set out.'

The Romans also

introduced another

important chajjge, in

many cases con-

structing theatres on

a level site, not

scooped out of a hill-

side as in the case

of Hellenic theatres.

This necessitated an

elaborate arrange-

ment of substruc-

tures, with raking vaults to carry the seats of the cavea,

and also an additional visible facade with tiers of arches

following the semicirclo of the auditorium. The design

universally adopted for this appears to have been tiers,

usually three in number^ of open arches, with intermediate

' See Teller and Pullan, Asia Minor, London, 1865.
' There was also a wooden pent-roof corbelled out orer, the stage.

• .See VitruTius, iii. 8 (Greek theatre) and iii. 2 to 7 (Reman).
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engaged columns, each tier being of a different order, as is

still to be seen in the remains of the theatre of Marcellus

in Rome.i The development of the use of the stone arch,

and still more the use of concrete for forming vaults,

enabled the Romans to erect their theatres on any site.

"Hiose in Rome were placed in the level plain of the

Campus Martius.

During the Republican period the erection of permanent

theatres with seats for the spectators was thought to

savour of Greek luxury and to be unworthy of the stern

simplicity of the Roman citizens. Thus in 154 B.C. Scipio

Nasica induced the senate to demolish the first stone

theatre which had been begun by C. Cassius Longinus

("tanquam inutile et nociturum publicis moribus," Li v.,

Epit., 48). Even in 55 s.c, when Pompey began the

theatre of which remains still exist in Rome, he thought it

wise to place a shrine to Venus Victrix at the top of the

cavea, as a sort of excuse for having stone seats below it

—

the seats theoretically serving as steps to reach the temple.

This theatre, which was completed in 52 B.C., is spoken of

by Vitruvius as "the stone theatre "/lar excellence: it is

said in the Eegionary catalogues to have held 40,000

people. It was also used as an amphitheatre for the

bloody shows in which the Romans took greater pleasure

than in the purer intellectual enjoyment of the drama.

At its inauguration 500 lions and 20 elephants were killed

by gladiators. Near it -two other theatres were erected,

one begun by Julius Caesar and finished by Augustus in

13 B.C., under the name of his nephew Marcellus,^ and

another built about the same date by Cornelius Balbus

(Suet., 4 My., 29; Pliny, H. N., xxxvi. 16). Scanty re:

mains exist of this last theatre, but the ruins of the

theatre of Marcellus are among the most imposing of the

buildings of ancient Rome.

A long account is given by Pliny (H. K., xxxvi. 2 and

24) of a most magnificent temporary theatre built by the

aedile M. yErailius Scaurus in 58 B.C. It is said to have

held the inci edible number of 80,000 people, and was a

work of the most costly splendour. Still less credible is

the account which Pliny gives {H. N., xxxvL 24) of two

wooden theatres built by C. Curio in 50 B.C., which were

made to revolve on pivots, so that the two together could

form an amphitheatre in the afternoon, after having been

used as two separate theatres in the morning.

In some cases the Romans built two theatres close

together, one for the Greek and the other for the Latin

drama, as is the case at Hadrian's magnificent villa near

Tivoli. The two theatres at Pompeii are still well pre-

served, and all Roman provincial towns of any importance

seejn to have possessed at least one theatre, designed with

the semicircular orchestra after the Roman fashion (see

fig. 3). The theatres built under the Roman rule in

Hellenic cities seem, on the other hand, to have been

usually constructed on the old Greek model, probably

because they were designed by Greek architects. This is

the case at TaurOmenium, Aspendus, and Myra see (fig.

1). An important exception to this rule is the still well-

preserved theatre of Herodes Atticus, at the south-west

angle of the Athenian Acropolis, which has a semicircular

jrchestra. It was built in the reign of Hadrian by
Herodes Atticus,' a very wealthy Greek, who spent

enormous sums in beautifying the city of Athens ; he

called it the Regitlum, after his wife Regilla. Its cavea.

' This desigu was also adopted for their amphitheatres, such as the

colossea of Rome and Capua, the plan of which resembles the cavea

of two theatres set together so as to enclose an ov.al space.
' According to Livy (xl. 61), the theatre of Marcellus was built on

the site of an earlier one erected by ^milius Lepidus.
' This theatre was not begun when Pausanias wrote his book AtCica,

and was complete when he wrote the Ackaica (see Paus., vij. 20). It

is illnatrated in Mon. Inst. , vi., plate 16.

which is excavated in the rook, held about 6000 people

it was connected with the great Dionysiao theatre by e

long and lofty porticus or stoa, of which considerable

remains still exist, probably a late restoration of the stoa

built by Eumenes II. of Pergamum. In the Roman theatre

the " orchestra " was occupied, not by the chorus, but

by senators and other persons of rank (Vitr., iiL 6).*

The Romans used scenery and stage effects of more
elaboration than was the custom in Greece. Vitruvius

(iii. 7) mentions three sorts of movable scenery:—(1)

for the tragic drama, facades with columns represents

ing public buildings
; (2) for comic plays, private houses

with practicable windows and balconies ;
' and (3) for the

satyric drama, rustic scenes, with mountains, caverns, and
trees.

The Modern Theatre.—During the Middle Ages miracle

plays with sacred scenes were the favourite kind of

drama ; no special buildings were erected for these, as

they were represented either in churches or in temporarjr

booths. In the 16th century the revival of the secular

drama, which, in the reign of Elizabeth, formed so im-

portant a part of the literature of England, was carried on.

in tents, wooden sheds, or courtyards of inns, mostly by
strolling actors of a very low class. It was liot till towards

the close of the century that a permanent building wa»
constructed and licensed for dramatic representations,

under the management of Shakespeare and Burbage.* In

The pit and stalls in a modern theatre occupy an analogous

position.
' These are shown on Gr£eoo-Roman vases of the latest type, with

paintings of burlesque parodies of mythological stories.

* The first building specially erected in London for drvnatic

purposes was built in 1676-77 by the actor James Burbage, who was
originally a carpenter by trade. It was constructed of timber, and

stood in Holywell Lane, Shoreditch, till 1598, v;hen it was pulled

down; it was known as "The Theatre" par excellence. Of almost

equally early date was the "Curtain" theatre, also in Shoreditch;

many explanations of its name have been given, but the real one

appears to be that it was so called from the plot of ground, known as
" The Curten," on which it stood. It probably continued in use til)

the general closing of theatres by order of the parliament in 1642.

The "Globe" theatre, famous for its association.with Shakespeare,

was built by James Burbage, who used the materials of " The Theatre,"

in the year 1698. Its site was in Southwark, in a district called

"The Bankside," near the old " Bear Gardens." It was an octagonal

structure of wood, with lath and plaster between the main framework.

It was burnt in 1613, rebuilt, and finally pulled down and its site

built over in 1644. Its name was derived from its sign of Atlas sup-

porting the globe. Near it were two less important theatres, " The

Rose," opened in 1592 by Henslowe, and "The Swan," opened in

1593 and probably owned also by Henslowe ; like the Globe, it was

an octagonal wood-and-plaster building.

The " Blackfriars " theatre, another of the Bijrbages' ventures, was

built in 1596 (not 1576, as stated by Collier, Hist, of Dramatic Poetry

and Annals of the Stage, new ed., 1879, vol. L p. 287), near the old

Dominican friary. :The "Fortune" theatre was built by Edward

Alleyn, the great rival of the Burbages, in 1699-1600, at a total cost,

including the site, of £1320. It stood between Whitecross Street

and Golding Lane. It existed as late as 1819, when a drawing of it

was given by Wilkinson {Londina illustrala, 1819). The "Red
Bull" theatre was probably originally the galleried court of au inn,

which was adapted for dramatic purposes towards the close of

Elizabeth's reign. Other early theatres were the " Hope " or " Paris

Garden " theatre, the " Whitefiiars " and " Salisbury Court" theatres,

and the " Newington " theatre. A curious panoramic view of London,

engraved by Visscher in 1616, shows the Globe, the Hope, and the

Swan theatres.

The plan of the first English theatres appears to have had no con-

nexion with those of classical times, as was the case in Italy: it was

evidently produced in an almost accidental way by the early custom ^l

erecting a temporary platform or stage in the middle of the open courlr

yard of an inn, in which thi galleries all round the court formed boxes

for the chief spectators, while the poorer part of the audience stool

in the court on aJ sides of the central stage. Something similar t»

this arrangement, unsuitable though it now seems, was reproduce}

even in buUdings, such as the Globe, the Fortune, and the Swan,

which were specially designed for the drama. In these and other

early theatres there was a central platform for the stage, surroundetl

by seats except oa o>ie eid«, where there was a "greea-room ' or
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the 16th and 17th centuries a favourite kiad of theatrical,

representation was in the form of " masques," with' pro-

cessions of grotesquely attired actors and temporary scenic

effects of great splendour and mechanical ingenuity. In

the reigns of James I. and Charles I. Ben Jonson and the

architect Inigo Jones worked together ih the production of

these " masques," Jonson writing the words and Inigo

Jones devising the scenic effects, the latter being very

costly and complicated, with gorgeous buildings, land-

scapes, and clouds or mountains, which opened to display

mimic deities, thrown into relief by coloured lights. These

masques were a form of opera, in which Ben Jqnson's

words were set to music. Ben Jonson received no more

for his libretto than' Inigo Jones did for his scenic devices,

and was not unnaturally annoyed at the secondary place

which he was made to occupy : be therefore revenged

himself by writing severe satires on Inigo Jones and the

system which placed the literary and mechanical parts of

the opera on the same footing. In an autograph MS.
which still exists this satirical line occurs

—
" Painting

and carpentry are the soul of masque" (see Cunningham,

Life of Inigo Jcmtz, London, 1848).

In Italy, during th6 I5th century, the drama occupied

a more important position, and .several theatres were

erected, professedly on the model of the classic theatre of

Vitruvius. One of these, the Teatro Olimpico at Vicenza,

still exists ; it was designed by Palladio, but was not

completed till 1584, four years after his death. It has an

architectural scena, with various orders of columns, rows

of statues in niches, and the three doors of the classic

theatre, but the whole is painted with strong perspective

effects which are very unclassical in spirit. Soamozzi,

Palladio's pupil, who completed the Teatro Olimpico, built

another pseudo-classical theatre in 1588 at Sabbionetta for

the duke Vespasiano Gonzaga, but this does not now exist.

In France the miracle play developed into the secular

drama rather earlier than in England. In the reign of

Louis XL, about 1467, the "Brothers of the Passion"

had a theatre which was .partly religious and partly

satirical. In the 16th century Catherine de' Medici is

said to have spent incredible sums on the dresses and

scenery for the representation of the Italian ballet ; and

in the middle of the 17th century the regular opera was

introduced at Paris.

At the end of the 18th century the theatres of San

Carlo at Naples, La Scala at Milan, and La Fenice at

Venice were the finest in Europe ; all these have been

rebuilt in the present century, but have been eclipsed by

the theatres of Paris, St Petersburg, and other capitals,

both in size and architectural splendour.

"tireynge-howse." The upper galleries or toxea completely sur-

rounded the stage, even the space over the green-room heing occupied

by boxes. This heing the arrangemeEt, it is easy to sea why the

octagonal plan was selected in most cases, though not iu all,—the

Fortune theatre, for example, was squ-are. An interesting specifica-

tion and contract for the building of the Fortune theatre is printed by
Halliwell-Phillipps {op. cit. infra, p. 164;. In all its details the

Fortune is specified to bo like the Globe, except that it is to be square

in plan, and with timbers of heavier scantling. The walls are to be

of wood and plaster, the roof tiled, with lead gutters, the stage of

oak, with a " shadow" or cover over it, and the " tireynge-howse " to

have glazed windows. Two sorts of boxes are mentioned, viz.,

''gentlemen's roomes" and " twoo-pennie roomes." A woodcut show-

ing this arrangement of the interior is given in a collection of plays

edited by Kirkman in 1672.

Much valuable information about the early theatres of London is

given by Wilkinson, Lmdiiia IHuslrata (1819), in which are engrav-

ings of some of them. See also Collier, Hist, of Dramatic Poetry,

1879 ; Halliwell-PhUlipps, Lift of Shakespeare, 1883 ; Malone,

Bistory of the Stage, 1790, republished by Boawell in 1821 ; the

publications of the New Shakspere Society ; the Ninth Report of

the Historical MSS. Commission ; and a series of articles «\ coiIy

London theatres, by T. F. Ordish, in The Antiquary, vols. xL, xii.,

andxiv.. 1885-86.

In the modem theatre the auditorium has changed comparatively
little, except that the stalls have gradually encroached upou and
almost absorbed the pit The arrangement of the boxes, stalls,

balcony, and gallery are too well known to need description. Few
people, have, however, any notion of the immense size and extreme
complication of the space and machinery behind the prosceninm,

of which the visible stage occupies but a very small proportion. The
stage-floor slopes upwards away from the audience, so that it may
appear deeper than it really is by diminishing the foreshortening.*

Its extent behind the most distant plane of scenery is usually

quite as great as that which the audience sees. In addition to this

extension of the visible stage there are three other enormous spacfts

filled with the machinery to work the scenery.

(1) Of these the first consistsof the "wings" [YT.emilisses), a series

of chambers or platforms on each side of the stage, arranged many
stories high, and reaching to more than double the height of the

proscenium.

(2) The "dock" or under-space (Fr. dtsso^is), extending under
the whole area of the stage floor, and about equal in height

to the proscenium, is divided into three or four stories by suc-

cessive floors, and contains long rows of immense windlasses

(Fr. gril) for raising and lowering scenery, and also an elaborate

arrangement of lifts by which actors can suddenly appear or vanish

through.the stage floor. A very ingenious device called the "star

trap," invented by an English mechanician (Fr. trappt An^laise),

allows an actor to vanish through the floor without any opening

in it being visible. This is done by making the trap door of thin

boards (something like a Venetian blind) fixed on to flexible bands

of steel ; the weight of the actor makes these open in the middle

and let him through, while the steel springs close the opening as

soon as they are released. The whole movement is so rapid that

the actor seems to sink through the solid floor.* In all mechanical

appliances for theatrical purposes England is far ahead of other

countries, many of which have adopted English methods.

(3) The third space, and the largest of all, is that above the

proscenium—the "flies " (Fr. dessus or cinlre), extending over the

whole of the stage, and reaching sometimes to nearly double

the height of the proscenium. This also is divided into many
floors, and contains rows of great windlasses, by which scenery can

be hoisted up out of sight, without folding or bending it. All

these three parts of the building are filled with a complicated but

most orderly series of ropes, lifts, and machinery of every sort, of

which it is impossible here to give a detailed description.

The old method of fixing scenery was to slide it in two halves

from the wings in grooves formed in the stago floor : these are no

longer used, as much more realistic cn"ects can be gained by sup-

porting scenery from the top; or by building it up with supports of

its own, so that, instead of a series of painted planes set parallel

to tho stage front, castles, cathedrals, or even whole streets are

actually built upon the stage,

and give striking effects of

real perspective.

A rapidly growing tendency

now exists to increase the

mechanical perfection of the

theatre. The extended use of

iron instead of wood for the

stage floor and the various

machines has been a great gain

in space .and rapidity of work-

ing. It is now considered a

great object to drop the curtain

as seldom as possible, and
even the Grand Opera House
of Paris is now left far behind

in the modern competition for

mechanical perfection,' though

from an architectural point of

view it is the most magnificent

and costly of all existing build-

ings of its kind. See fig. 4.

The latest improvement' to

prevent delay between the p,o 4._piM of the Gr«iid Opera House S
scenes h.?3 been introduced in Paris: 200 feet to the inch. "^

the Madison Square theatre A, Auditory. B.Stage. C, Grand Staircase,

in New York city, which has
^i^'i^fj^^^"-

E. Roy.1 EnT^ce. F

two stages, one above the

other. During the performance of a scene tho second stage floor h

' This device was practised by the mediaeval architects in cost

European countries, who frequently made the floor of cathedrals a- ?

other large churches to slope upwards from west to east, sometimes

as much as from two to three feet.

' Other varieties of this, such as the "vampir« trap," allow an

actor to vanish through an apparently solid wall.

' In 1883 M. Reyer'a Sigurd was refused at the Paris Opera Houae

mainly on account of the absence of the necessary mechanical appliances.

KXIIL — 29
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toing prepared in the under-space, with all its scenery fixed, and

•when the curtain falls the first stage rises into-the upper regions

and the second floor goes up to take its place. Those floors are

accurately balanced by heavy counterpoise weights, so that the

whole- of these enormous masses are .moved .with comparatively

little force.

On the whole, for magnificence of effect and mechanical ingenuity

tho'great London pantomimes are unrivalled.' Their transforma-

tion-scenes are marvels of the mechanist's skill, and are often

devised with very high artistic talent. Unhappily much danger

and suffering have often to be undergone by the women who act the

part of fairies and the like, suspended high in the air by almost

invisible supports, and by the young children who have to squeeze

themselves into pasteboard shells representing insects or reptiles.

In addition to the above-mentioned parts of the theatre, which
are reserved for the mechanical working of the performance,

much space is occupied by the "green-room" for the actors,

and rows of dressing-rooms. An immense deal of storage room
is also required, and some of the Parisian theatres have large

magazines for this purpose in the suburbs. In many cases also the

atelier for the scene painters is far removed from the theatre, and
thus far better space and lighting

for the work can be provided. Fig.

5 shows the plan of the Drury Lane
theatre, in many respects the best

arranged in London.
The painting of theatrical scenery

has frequently been the work of

artists of very high talent, such as

Jiaphael in Rome, Watteau, Boucher,

and Servandoni in France, and Stan-

field in England. Paintings of very

high artistic merit and wonderfully
decorative effect are now produced
for theatrical purposes, especially in

France, Germany, and England.'
In England especially great histor-

ical and antiquarian knowledge are

brought to the aid of this branch of

art. The landscapes in particular

are sometimes works of great beauty,

and very beautiful effects of lake

scenery with trees and mountains
reflected in the Water are got by set-

ting great sheets of plate glass over j.,(..5._p,an of Drury Lane Theatre:
the .stage floor, slightly inclined, so loo feet to the inch,

that a real reflexion is thrown by the A. Stage. B. Saloon between the

landscape painted on the scene be- Chief Staircases. C, Entra„ce HaU.

hind. Another ingenious device, used by Wagner at Baireuth and
.also in England for magical scenes, was to form a thin and semi-

transparent curtain of vapour, which was sent up by a perforated

steam-pipe concealed in a groove in the stage.

The various methods of lighting used are an important item in

the production of striking effects. The old system of a row of

"foot-lights," with their unpleasant upward shadow, is now almost
obsolete. Dip candles were used till 1720, when moulded candles

were introduced into French theatres. The next improvement
was the lamp of M. Argaud, with its circular wick. In 1822 gas

was first used in a Parisian theatre, next came the oxyhydrogen
lime light, used for special effects, and now electric lighting is

rapidly superseding all other kinds.

The old way of producing lightning was to blow lycopodium or

powdered resin with bellows through a flame, and this is still used

in realistic effects of conflagrations. More eflfective lightning is

now made by flashing the electric light behind a scene painted

with clouds, in which a zigzag aperture has been cut out and filled

with a transparent substance. Thunder is made by shaking large

sheets of iron, by foiling cannon balls above the ceiling of the

auditorium, and by clapping together a series of planks strung

together on two ropes. Wind is imitated by a machine with a

cogged cylinder, which revolves against coarse cloth tightly

(Stretched. The sound of rain is produced by shaking parched

peas in a metal cylinder.

The orchestra is now usually arranged either below or above the

proscenium, so that the musicians are not visible. The prompter
is placed at one side, in the wings, so as to avoid the disfigure-

ment of the hood-like box which formerly used to cut the front

line of the stage into two halves. This is, however, less convenient

for the actors.

TQl the middle of the present century little trouble or expense

was laid out on dresses and accessories. Certain conventional

-costumes, made of cheap stuff, were used for each part, with but

little regard to historical correctness. Armour and weapons were

1 Scene paintings are usually executed in distemper, frequently In an atelier

Yonned in the roof of the theatre ; the artist partly works with his canvas

laid upon the floor, or, where space allows, the paintlnR is hung against a wall

jUld the artist works from a scaffold, with tiers of boarding arranged 80 that

^ can reach to any part of the great canvas.

made of pasteboard covered with metal foil, and stage jewellery

was made of small cup-like pieces of tin formed with many facets.

Now, however, no trouble or expense is spared to get the costumes
and various properties archaiologically correct: real jewels and the

richest stuffs are often used for the dresses, as well as real furni-

ture of the most costly sort for the furnishing of the scenic rooms.

As much as £20,000 is sometimes spent before the play can
he presented. All this splendour and realism is very hostile to

the true interests of the drama ; ni.iguificent scenery and costly

accessories are expected by the audience, rather than good acting.

In some scenes, such as the ball in the first act of Komeo and
Juliet, as recently represented at the Lyceum, the words and actiii"

of tlie chief performers were almost lost in the general bustle and
splendour of the scene. Frequently, too, the noise of setting up
some elaborate scene behind, almost drowns the voices of the actors

in front of the drop scene.

Another serious cause of the present low state of acting in

England is the fact that a popular play sometimes runs for several

hundred nights without a break, thus reducing the performers to

the condition of machines. The modern system of expending
large sums on dresses and decoration naturally prevents tli.it

frequent change of subject which is so desirable, and which in

France is provided for by the rules of the Theatre Franjais, where
acting of a very high order of merit still survives.

The present system, aided by the enormous size to which London
has unhappily grown, has completely changed the character of the
audience. Instead of an audience largely composed of habihUs,
who by their constant attendance at the theatre had gained some
knowledge of what acting ought to be, and were prepared to

show their disgust at clap-trap or ranting, we have now practically

a fresh and ignorant audience every night, who, by their applause
of what is worst and their coldness to real refiuement of acting, do
much to lower the dramatic standard and demoralize the actors.
For further information the reader is referred to Donnet, Thr&tres de Paris,

1821 ; Salomons. Constrlictijjn dcs Thtdtfes, Paris, 1871 ; Gamier, Le J^ouvcl
Opera de Fans, 1876-81 ; Cbutant, Prinripaux Thcdtres Uodernes, Paris, 1870;
Moynet, VEnversdu Thedtre, Palis, 1874; Pougin, Dictionnaire du Th^dtri,
Paris, 1886. fj. H. M.) -

Law Kelatikg to Theatres.

The regulation of the theatre by legislation can be traced back
to the time of the lower empire, in which it depended almost
wholly upon constitutions of Theodosius and Valentinian, incor-
porated in the Theodosian Code (tit. xv. 5, 6, 7), and a century
later to a large extent adopted by Justinian. In the whole of this

law there is an evident attempt at a compromise between the doc-
trines of Christianity and the old Roman love of public, spectacles

of all kinds. It deals less with theatrical representations proper
than with gladiatoiial contests and chariot races." The Theodosian
Code provided that the sacraments were not to be administered to

actors save where death was imminent,' and only on condition that
the calling should be renounced in case of recovery. Daughters of

actors were not to be forced to go on the stage, provided that they
lived an honest life. An actress was to be allowed to quit the
stage in order to become a -nun. There were also numerous
sumptuary regulations as to the dress of actors. None of the law
which has been mentioned so far was adopted by Justinian, but
what follows was incorporated in Cod. xi. 40 (" De Spectaculis et

Scenicis"), which consists entirely of extracts from the Theodosian
Code of a very miscellaneous nature. Provision was made for the

exhibition of public games and theatrical spectacles by magis-

trates, practically confining them to exhibiting in their own cities.

.

Statues of actors were not to be placed in the public streets, but
only in the proscenium of a theatre. A governor of a province

was entitled to take the money raised for public games for the

purpose of repairing the city walls, provided that be gave security

for afterwards celebrating the games as usual. In Cod. iii. 12, 11

(" De Feriis") is a constitution of Leo and Anthemius forbidding

dramatic representations on Sunday. The Digest (iih 2) classed

all who acted for hire (" omnes propter pecuniam in scenam pro-

deuntes") as infamous persons, and as such debarred them from
filling public oflices. A mere contract to perform, not fulfilled, did

not, however, carry infamy with it. By the 51st of the Nuvcllm
actresses could retire from the stage without incurring a penalty,

even if they had given sureties or taken an oath.

In England, as in other countries of western Europe, theatrical

legislation was of comparatively recent introduction. Such legisla-

tion was unnecejEsary as long as the theatre was under the control

of the church and actors under its protection (see Deama). The
^earliest regulations were therefore, as might be expected, made by
the church rather than by the state. The ecclesiastical ordinances

were directed chiefly against the desecration of churches, though
they sometimes extended to forbidding attendance of the faithful

as spectators at plays of a harmless kind.^ Sacraments and Christian

' The w-ord l-udi seems sometimes to include, Boraetiraes to exclude, dramatic

performances. Its meaning in a particular instance depends on the context.

*• A large number of such ordinances will be found cited in Prynne, Iliairio-

maslix: Bossuet, Maximef et ReJhTions sur la Comedie; Mariana, De .Spectaculii;

Smith. Dutionary of Christian Antifjuitiei, arts. " Actors"' and "Theatre."
'
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burial were denied by the canou law to actors, whose gains, said

St Thomas, were acquired ex turpi causa.^ Tlio" same law forbade
ylays to be acted by the clergy, even under tha plea of custom, aa

tn dhristmaa week, and followed the Code of Justinian in enjoin-

ing the clergy not to consort with actors or be present at plays
<seo the DecrelaU of Gregory, iii. 1, 12, and 15, "De Vita et

Hooestate Clericorum "). As lately aa 1603 canon lixxviiL of the
-canons of the Church of England enacted that churchwardens were
not to suffer plays in churches, chapels, or clmrchyards.

The Reformation marks the period of transition from the scolesi-

mistical to the non-ecclesiastical authority over the drama. Precau-
tions began to be taken by the crown and the legislature against
ihe acting of unauthorized plays, by unauthorized persons, and in

unauthorized places, and the acting of plays objectionable to the
Government on political or other giounds. The protection of the
<:hurch being withdrawn, persons not enrolled in a fixed company
or ia possession of a licence from the crown or justices were liable

to severe penalties as vagrants. The history of the legislation on
this subject is very curious. An Act of the year 1572 (14 Eliz. c.

5) enacted that " all fencers, bearwards, common players of intcr-

Judes, and minstrels (not belonging to any baron of this realm, or

to any other honourable person oi greater degree)," wandering
abroad without the licence of two justices at the least, were subject
" to be giievously whipped and burned through the gristle of the

light ear with a hot iron of the compass of an inch about." This
statute was superseded by 39 Eliz. c. 4, under which the punish-

ment of the strolling player is less severe, and thero is uo mention
of justices. The jurisdiction of justices over the theatre disappears

Irom legislation from that time until 17S8. In 39 Eliz. c. 4 thero

is a remarkable exception in favour of persons licensed by Dutton
of Dutton in Cheshire, in accordance with his claim to liberty and
jurisdiction in Cheshire and Chester, established in favour of his

ancestor by proceedings ia quo warranto in 1499. The stricter

wording o^ this Act as to the licence seems to show that the licence

iad been abused, perhaps that in some cases privileges had been

assumed without authority. In 14 Eliz. c. 5 the privileges of a
player attached by service of a noble or licence from justices, in

the later Act only by service of a noble, and this was to be attested

vtider his hand and arms. The spirit of the Acts of Elizabeth

frequently appears in later legislation, and the unauthorized player

was a vagabond as lately as the Vagrant Act of 1744, which was
law till 1824. He is not named in the Vagrant Act of 1824 The
Theatre Act of 1737 narrowed the definition of a player of interludes,

for the purposes of punishment as a vagabond, to mean a person act-

ing interludes, kc, in a place where he had no legal settlement.

Before the Restoration there were privileged places as well as

privileged persons, e.g., the court, the universities, and the inns

of court With the Restoration privilege became practically con-

iined to the theatres in the possession of those companies (or their

representatives) established by the letters patent of Charles II. in

1662 (see Draaia). In spite of the patents other and unprivileged

theatres gradually arose. In 1735 Sir John Barnard introduced *
bill " to restrain the number of playhouses for playing of interludes,

and for the better regulation of common players." On Walpole's

wishing to add a clause giving parliamentary sanction to the juris-

•diction of the lord chamberlain, the mover withdrew the bill. In

1737 Walpole introduced a bill of his own for the same purpose,

there being then six theatres in London. The immediate cause of

the bill is said to have been the production of a political extrava-

ganza of Fielding's, The Golden Rump. The hill passed, and the

Act of 10 Geo. II. c. 28 reguUted the theatre for more than a

century. Its effect was to make it impossible to establish any
theatre except in the city of Westminster, and in places where the

king should in person reside, and during such .residence only. The
Act did not confine the prerogative mth in the city of Westminster,

l)ut as a matter of policy it was not exercised in favour of the uon-

privileged theatres, except those where the " legitimate drama

"

was not performed. The legitimate dr^ma was thus confined to

Coveut Garden, Drary Lane, and the Haymarket from 1737 to

1843. In the provinces patent thfatres were established at Bath
by 8 Geo. III. c. 10, at Liverpool by 11 Geo. III. c. 16, and at Bristol

by 18 Geo. IIL c. 8, the Act of 1737 being in each case repealed

pro tanto. The acting of plays at the universities was forbidden by
10 Geo. II. c. 19. It is not a little remarkable that the universities,

once possessiag unusual dramatic privileges, should not only have

lost those privileges, bat have in addition become subject to special

disabilities. The restrictions upon the drama were found very

inconvenient in the large towns, especially in those which did not

possess patent theatres. In one direction tho dilliculty was met
by the lord chamberlain granting annual licences for performances

of operas, pantomimes, and other spectacles not regarded as legiti-

mate drama. In another direction relief was given by the Act of

1788 (28 Geo. III. c. 30), under which licences for occasional per-

• For thl» T«Mon It appears to hare been the custom In France for actors to

tw married noder tha name of muaiciane. See Hist ParUmentaire de la Rivolu-

Jtian Frantaisi, toI. vI. p. 331. Tlie dlfficoltloa attendins the funeral of HoLllRl!
<y.v.) are well known.

forrjances tiight be granted in general or quarter sessions \<x a
period of not more than sixty days. The rights of patent theatres
were presen-ed l)y the prohibition to grant such a licence to any
theatre within 8 miles of a patent theatre. During this period
(1737-1843) there were several decisions of the courts which con-
firmed the operation of the Act of 1737 as creating a monopoly.
The exclusive rights of the patent theatres were also recognized in
the Music Hall Act of 1752, and in private Acts dealing with
Covent Garden and Drury Lane, and regulating the rights of
parties, the application of charitable funds, &c. (see 16 Geo. III.
cc. 13, 31 ; 50 Geo. III. c. ccxiv; 62 Geo. IIL c xix; 1 Geo. IV.
c. Ix. ). The results of theatrical monopoly were beneficial neither
to the public nor to the monopolists themselves. In 1832 a select

committee of the House of Commons recommended the legal
recognition of "stage-right" and the abolition of theatrical
monopoly. The recommendations of the report as to stage-tight
were carried out immediately by Bulwer Lytton's Act, 3 and i
Will. IV. c. 15 (see Copyright). But it was not till 1843 that
the present Theatre Act, 6 and 7 Vict c. 68, was passed, a previous
bill on the same linos harving been rejected by the House of Lords.
The Act of 1843 inaugurated a more liberal policy, and there U
now complete " free trade " in theatres, subject to the conditions

imposed by the Act. The growth of theatres since that time has
been enormous. In 1885 there were forty-six licensed under the
Act in London, Liverpool coming next with ten. Nor does the
extension seem to have been attended with the social dangers antici-

pated by some of the witnesses before the committee of 1832.

The suppression of objectionable plays wa-s the ground of many
early statutes and proclamations. While the religious drama was
dying out, the theatre was used as a vehicle for enforcing religious

and political views not always as orthodox as those of a miracle

play. Thus the Act of 34 and 35 Hen. VI 11. c. 1 made it criminal

to play in an interlude contrary to the orthodox faith declared, or
'

to be declared, by that monarch. Profoiiity in theatres seems to

have been a crying evil of the 'time. The first business of the

Government of Edward VI. was to pass an Act reciting that the

most holy and blessed sacrament was named in plays by such vile

and unseemly words as Christiau ears did abhor to hear rehearsed,

and inflicting fine and impriaonment upon any person advisedly

contemning, despising, or reviling the said most blessed sacrament

(1 Edw. VI. c. 1). A proclamation of the same king in 1549 forb,ide

the acting of interludes in English on account of their dealing with

sacred subjects. In 1556 the council called attention to certain

lewd persons in the livery of Sir F. Leke representing plays and
interludes reflecting upon the queen and ner consort and the

formalities of the mass. The same queen forbade the recurrence

of such a representation as the mask given by Sir Thomas Pope in

honour of the princess Elizabeth at Hatfield, for she "misliked
these follies." By the Act of Uniformity, 1 Eliz. c. 2, it was made
an offence punishable by a fine of a hundred marks to speak any-

thing in the derogation, depraving, or despising of the Book of

Common Prayer in any interludes or plays. In 1605 "An Act to

restrain the Abuses of Players " made it an offence punishable by
a fine of £10 to jestingly or profanely speak or use certain sacred

names in any stage play, interlude, show, may-game, or pageant

(3 Jac. I. c. 21). In consequence of the appearance of players in

the characters of the king of Spain and Gondomar, an ordinance

of James I. forbade tho representation on tho stage of any living

Christiau king The star chamber in 1614 fined Sir John Yorka
for representing a Catholic drama in his house. The first Act of

the reign of Charles I. forbade acting on Sunday (see Si/nday).

Puritan opposition to tho theatre culminated in the ordinance of

the Long Parliament (see voh vii. p. 434). After tho Restora^

tion there are few royal proclamations or ordinances, the necessary

jurisdiction being exercised almo.'it entirely by parliament and the

lord chamberlain. One of the, lew post-Restoration royal procla-

mations is that of February 25," 1665, restraining any but the com-

pany of the Duke of Yorks theatre from entering at the attiring

house of the theatre.

Preventive censorship of the .j^ma by an officer of state dates

from the reign of Elizabeth, and is perhaps the only example of

censorship of tho press still existing in the United Kingdom
(see Press Laws). Such a censorship is not unknown in other

countries, and it seems to have existed even in reoublican Borne,

if one may judge from Horace's line,

—

"QujE neqac in «de sonent certantla Judlce Tarpfl."

The master of the revels appears to have been the dramatic censor

from 1545 to 1624, when he was superseded by tho lord chamber-

lain. In some cases the supervision was put into commission.

Thus with Tilney, the master of the revels in 1581, were associated

by order of the privy coun-il a divine and a statesman. In other

cases it was delegated, as to Daniel tho poet by warrant in 1603.

The proposal to give statutory authority to the jurisdiction of the

lord chamberlain led, as has been already stated, to tho withJr.iwal

of Sir John Barnard's bill in 1735, and to considerable debate before

the bill of 1737 became law. Lord Chesterfield's objection to the

bill in tho House of Lords was not unreaEonable. " If the players,
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said he, " are to be tmniahed, let it be by the laws of their country,

and not by the will of an irresponsible despot." The discretion

reposed by the Acts of 1737 and 1843 in the lord chamberlain has

been, according to the report of a select committee of the House of

Commons in 1866, on the whole wisely exercised. On the other

hand, there have been instances where perhaps both he and his

subordinate officer, the examiner of stage plays, have been some-

what nice in their objections. Thus, during the illness of George

III., King Lear was inhibited. George Colman, when examiner,

showed an extraordinary antipathy to such words as " heaven " or

"angel." The lord chamberlain's powers are still occasionally ex-

erted in the interests of public decency, less frequently for political

reasons. Before 1866 the lord chamberlain appears to have taken

into considerationthe wants of the neighbourhood before granting

a licence, but since that year such a course has been abandoned.

The existing law of theatres is mainly statutory. It will be

convenient to treat it as it regards the building, the performance,

and the licensing of the building and of the performance. A
theatre may be defined with sufficient accuracy for the present

Furpose as a building in which a stage play is performed for hire,

t will be seen from the following sketch of the law that there are

a considerable number of different persons, corporate and unincor-

porate, with jurisdiction over 'theatres. A consolidation of the

law seems urgently required, and the placing of jurisdiction in

the hands of a central authority for the United Kingdom. The
committee of 1866 recommended the transfer to the lord chamber-
lain of the regulation of all places of amusement, and ap appeal

from him to the home secretary in certain cases, as also the exten-

sion of his authority to preventive censorship in all public enter-

tainments; but no legislation resulted. Several bills for the

amendment of the law have been recently introduced, but hitherto

without success in the face of more burning political questions.

Building.—A theatre (at any rate to make it such a building as

can be licensed) must be a permanent building, not a mere tent or

booth, unless when licensed by justices at a lawful fair by § 23 of

the Act of 1843. It must, if in the metropolis, conform to the

regulations as to structure contained in the Metropolitan Building

Acts and the Metropolis Management Acts, especially the Act of

1878 (41 and 42 Vict. c. 32). This Act makes a certificate of

structural fitness from the Board of Works necessary as a condition

precedent for licence in the case of all theatres of a superficial area

of not less than 600 square feet licensed after the passing of the

Act, gives power to the board in certain cases to call upon pro-

prietors of existing theatres to remedy structural defects, and
enables it to make regulations for protection from fire. Such
regulations were issued by the board on May 2, 1879. As to

theatres in provincial towns, the Towns Improvement Act, 1847,

and the Public Health Act, 1875, confer certain limited powers
over the building on municipal corporations and urban sanitary

authorities. In many towns, however, the structural qualifications

of buildings used as theatre depend upon local Acts and the by-

laws made under the powers of such Acts. To a more limited

extent the rules made by justices may enforce certmu structural

requirements.
Pr'rformance.—To constitute a building where a performance

takes place a theatre, the performance must be (a) of a stage play,

and (()) for hire, (a) By § 23 of the Act of 1843 the word "stage-

play " includes tragedy, comedy, farce, opera, burletta, interlude,

melodrama, pantomime, or other entertainment of the stage, or

any part thereof. The two tests of a stage play appear to be the

excitement of emotion and the represpntation of action. The ques-

tion whether a performance is a stage play or not seems to be one
of degree, and one rather of fact than of law. A haUet d'action

would usually be a stage play, but it would be o'herv?is6 with a

ballet divertissement. § 14 empowers the lord chamberlain to for-

bid the acting of any stage play in Great Britain whenever he may
be of opinion that it is fitting for the preservation of good manners,
decorum, or the public peace to do so. § 15 imposes a penalty of

^50 on any one acting or presenting a play or part of a play after

sjch inhibition, and avoids the licence of the theatre where it

appears. Regulations of po.ice respecting the performance are

contai:ied in 2 and 3 Viet. c. 47, and in uiauy local Acts. A per-

formance may also be proceeded against as a nuisance at common
law, if, for instance, it be contra bonos mores or draw together a

great concoui-se of vehicles, or if so much noise be heard in the
neighbourhood as to interfere with the ordinary occupations of life.

Veiy curious instances of proceedings at common law are recorded.

In 1700 the grand jury of Middlese-t presented the two playhouses
and also the bear-gi.rden on Bankside (the " Paris garden " of

Henry VIII., at v. sc. 3) as riotous and disorderly nuisances. In
1819 certain players were prosecuted and convicted before the court

of great sessions of Wales for acting indecent open-air interludes

at Berriew in Montgomeryshire. Performances on Sunday, Good
Friday, and Christmas day are illegal (see Sunday). Regulations
as to tlie sale of intoxicating liquors during the performance are

made by the Licensing Acts and other public general Acts, as well

as by local Acts and rules made by justices. It is frequently a con-

dition of the licence granted to provincial theatres that no exoVse-

able liquors shall be sold or consumed on the premises. The
Children's Dangerous Performances Act, 1879 (42 and 43 Vict. o.

34), foibids under a penalty of £10 any public exhibition or per-

formance whereby the life or limbs of a child under the age ot

fourteen shall be endangered. It also makes the employer of any

such child indictable for assault where an accident causing actual

bodily harm has happened to the child, and enables the court ol

conviction of the employer to order him to pay the child compensa-

tion not exceeding £20. (b) The performance must be for hire.

§ 16 of the Act of 1843 makes a building one in which acting for

hire takes place, not only where money is taken directly or in-

directly, but also where the purchase of any article is a condition

of admission, and where a play is performed in a place in which
exciseable liquor is sold. In a recent case of Shelley «. Bethell

{Law Reports, 12 Queen's Bench Division, 11) it was held that the

proprietor of a private theatre was liable to penalties under the

Act, though he lent the theatre gratuitously, because tickets of

admission were sold in aid of a charity.

Licensing of Building.—By § 2 of the Act of 1843 all theatres

(other than patent theatres) must be licensed. By § 7 no licence

is to be granted except to the actual and responsible manager, who is

to be bound by himself and two sureties for due observance of rules

and for securing payment of any penalties incurred. The metro-

politan theatres other than the patent theatres (as far at least as

they are included in the boroughs named in the Act of 1843) are

Ticensed by the lord chamberlain. By § 4 his fee on grant of a

license is not to exceed 10s. for each month for which the theatre

is licensed. The lord chamberlain appears to have no power to

make suitable rules for enforcing order and decency. He can,

however, by § 8, suspend a licence or close a patent theatre where
any riot or misbehaviour has taken place.

Provincial theatres fall under three different licensing authorities.

The lord chamberlain licenses theatres in Windsor and Brighton,

and theatres situated in the places whore the queen occasionally

resides, but only during the time of such occasional residence (§ 3).

Theatres at Oxford and Cambridge, or within 14 mUes thereof, are

licensed by the justices having jurisdiction therein, but b-ifcre any
such licence can come into force the consent of the chancellor oi

vice-chancellor must be given. The rules made by the justices for

the management of the theatre are subject to the approval of the

chancellor or vice-chancellor, who may also impose such conditions

upon the licence as he thinks fit. In case of any breach of the

rules or conditions, he may anuul the licence (§ 10). All other
' provincial theatres are licensed by four or more justices at a special

session held within twenty-one days after application for a licence

shall have been made to them (§ 5). The fee is not to exceed 5s.

for each month for which the theatre is licensed (§ 6). The justices,

like the lord chamberlain, appear to have no discretion as to grant-

ing a licence. Their act is purely ministerial and confined to

ascertaining that the applicant is the actual and responsible

manager, and that he and his sureties are of sufficient substance to

provide the requisite bonds. § 9 gives the justices authority to

make at the special session suitable rules for enforcing order and
decency at the theatres licensed by them, and of rescinding or

altering such rules at a subsequent special ijession. It also gives a
secretary of state power to rescind or alter such rules, and to make
other rules. In case of riot or breach of the rules, the justices may
order the theatre to be closed, and it thereupon becomes an
unlicensed house. Penalties are imposed by the Act for keeping
or acting in an unlicensed theatre, and for producing or acting in

an unlicensed play.

Licensing Performance.—A stage play must be duly licensed

before performance. § K of the Act of 1843 prescribes that a copy

of every new play and of every addition to an old play, and of everj

new prologue or epilogue or addition thereto (such copy to hi'

signed by the master or manager), shall be sent to the lord cham-
berlain, and, if the lord chamberlain does not forbid it within sevei.

,

days, it may be represented. § 13 empowers the lord chamberlaii
to fix a scale of fees for examination; the fee is now two guincai-

for a play of three or more acts, one guinea for a play of less than
three acts. All plays represented previously to the Act are helii

to be licensed. A play once licensed is licensed once for all, unles)

the licence be revoked under § 14. The examination is the duty
of a special officer of the lord chamberlain's department, the
examiner of stage plays.

Music Halls.—Music was at no time the object of restrictions as

severe as those imposed upon the drama. The present Music Hall
Act (25 Geo. II. c. 36) was passed in 1752, probably in consequenco
of the publication in 1750 of Fielding's Inquiry into the Causes of the

late Increase of Robbers. It is remarkable that two works of the sama
writer should from opposite causes have led to both theatre and
music hall legislation of lasting importance. The Act was originally

passed for a term of three years, but was made pei-petual by 28 Geo.

II. c. 19. It applies only to music halls within 20 miles of London
and Westminster. Every such music hall must be licensed at the
Michaelmas quarter sessions, the licence to be signified under the
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hands and seals of four or more justices. The licence may be

franted for music or dancing or both. Public notice of the licence

is to be given by affixing ova'' the door the inscription " Licensed

pursuant to Act of Parliamenf c( the twenty-fifth of King George

the Second." The penalty for keeping an unlicensed music hall is

£100. Music halls beyond the radius of 20 miles from London and
. Westraiuster are usually governed by local legislation, which in

most cases follows, mutatis mutandis, the lines of the Act of 1752.

The music hall, like the theatre, must generally fulfil certain struc-

tural requirements. In one important respect the law is more
lenient to the music hall than to the theaffK A licence is neces-

sary for a single performance of a stage play, but it is only habitual

music or dancing that requires a music hall licence.

Scotland.—In Scotland the theatre has always exercised a smaller

amount of influence than in England, and there has been little

exclusively Scotch legislation on the subject. An Act of 1555, c.

40, discountenanced certain amusements of a semi-theatrical kind

by enacting that no one was to be chosen Robert Hudo {sic). Little

John, abbot of Unreason, or queen of May. A proclamation of

James VI. in 1574, and an Act of 1579, c. 12, followed the lines of

English legislation by making persons using unlawful plays, such

as jugglery or fast and loose, punishable as vagabonds. In 1574

the General Assembly claimed to license plays, and forbade represen-

tations on Sunday. As in England, the licensing power seems

then to have passed from the church to the crown, for in 1599

James YI. licensed a theatre at Edinburgh. The Act 1672, c. 21,

exempted comedians while upon the stage from the sumptuary
provisions of the Act respecting apparel. The chamberlain of

Scotland, while such an office existed, appears to have exercised a

certain police jurisdiction over theatres. The Theatre Act of 1843

extends to Scotland, as did also the previous Act of 1737.

Ireland.—Theatrical legislation, as far as it went, was based

upon English models. Thus ridicule of the liturgy was forbidden

by 2 Eliz. c. 2 (Ir. ); common players of interludes and wandering
minstrels were deemed vagabonds, 10 and 11 Car. I. c. 4 (Ir. ).

In 1786 an Act was passed to enable the crown to grant letters

patent for one or more theatres in Dublin city and county, 26 Geo.

III. c. 57 (Ir.). The preamble alleges that the establishing of a

well-regulated theatre at the seat of government will be productive

of public advantage and tend to improve the morals of tne people.

Exceptions from the restrictions of the Act were made in favour of

entertainments for the benefit of the Dublin lying-in hospital and
exhibitions of horsemanship or puppet-shows.

United States.—Public entertainments, dramatic or otherwise,

are usually under the control of the municipal authorities. In

some States, such as Kew York and Massachusetts, there is State

legislation, requiring places of public entertainment to be licensed

by the proper authority. In many States it is a condition of the

licence that intoxicating liquors shall not be sold in such places.

Other conditions, more or less usual, are that there shall be no
Sunday or dangerous performances, that acrobats_ shall be properly

protected, and that female waiters shall not be employed. Struc-

tural qualifications are in some cases made necessary. Thus in

1885 the New York legislature passed an Act containing many
minute provisions for ensuring the safety of theatres against fire.

A characteristic piece of legislation is the New York Act of 1873,

c 186, enacting that no citizen is to be excluded from a theatre by
re^on of race, culour, or previous condition of servitude. This

Act of course merely carries ont the important principle affirmed

in art. xiv. of the amendments to the constitution of the United.

States. See Privilege.

The most recent if not tbe only work oo the law relating to theatres la Geary's

Laa of Thcaira and Music Ealti, 18S5. (J. W t.)

THEBES. See Egypt, vol. vii. p. 776 sq.

THEBES (anciently &qfiai^ Thehx. or in poetry some-

times ©i;/3a, in modern Greek Phiva, or, according to the

corrected pronunciation, Thivx), one of the most interest-

ing towns in Greece, is situated on low hilly ground of

gentle slope a little north of the range of Cithseron, which

divides Boeotia from Attica, and on the edge of the

Boeotian plain, about 44 miles from Athens, whence it is

now reached by two carriage-roads. It has about 3500

inhabitants, and is the seat of a bishop. The present town

occupies the site of the ancient citadel, the Cadmea ; two

fragments of ancient wall are visible on the north, and

another, belonging either to the citadel or the outer wall,

on the south. Two streams, rising a little south of the

town, and separated by an average distance of about half

a mile, flow en the two sides, and are lost .in the plain.

These are the ancient Ismenus on the east and Dirce

(Atpioj) on the west, which gave to the town its name

SiTTOTauos. The Dirce, now Platzidtissa, has several

springs. From the west side of the Cadmea another
copious fountain (Paraporti) falls to the Dirce. In a
suburb to the east is another (Fountain of St Theodore),
and north-west are two more. The Cadmea itself is

supplied with water brought from an unknown source to

the south by works supposed of prehistoric antiquity. It

now enters the town by an aqueduct of twenty arches of

Frankish construction. T ^« " waters " of Thebes are
celebrated both by Pindar ana by tbe Athenian poets,, and
the site is still, as described by Dicsearchus (3d century
B.C.), "all springs," KaOvZpo^ iraxra. One, from which a
pasha of Negroponte (Euboeja) is said to have supplied his

table, is still called " the spring of the cadi." Some of

the marble basins, seats, &c., remain, and, with the frag-

ments of wall above mentioned, are the only relics of the

classic time. The most curious of later buildings is the

church of St Luke, south-east of the Cadmea, believed to

contain the tomb of the evangelist. From the abundance
of water the place is favourable to gardens, and the neigh-

bouring plain is extremely fertile. But the population is

scanty, and the town at present of no importance.

In prehistoric times the Cadmea, with the enlarged'city

of Thebes into which it developed, was a power of the first

rank, as is shown by its unrivalled legends. More parti-

cularly the mythical wars with Argos (see below) point to

a time when the "Hellenes" of North Greece were still

contending unequally against the "Achajans" of the

Peloponnesus. In the legend as given by jEschylus these

names are accurately preserved. At the beginning of

continuous history (6th century B.C.) Thebes had long

been possessed by immigrants frOm Thessaly, who knew
the previous inhabitants as Cadmeans (KaS/teiot).

The history of the town to' the end of the 4th century is

part of the general history of the nation (see Greece). It

had an aristocratic constitution, and claimed a contested

sovereignty over the other towns of Boeotia. Down to 371

B.C. this status was not essentially changed. The battle

of Coronea (394) showed the increasing military strength

of the Thebans, and in 371 the genius of Epaminondas
raised them by the victory of Leuctra for a brief period to

the leading position in Hellas. Philip of Macedon spent

part of his youth as a hostage at Thebes, and probably

learnt there important .lessons in war. By him and his

successor the state was destroyed. In 338 the Thebans

shared with the Athenians the defeat of ChaBronea, and

received a Macedonian garrison ; the lion-monument

erected by them on the field of battle, and still existing

there, though in fragments, is a more impressive memorial

of their greatness than anything now visible at the town

itself. In 335, after the death of vPhilip, they revolted,

and were punished by Alexander with a fearful ven-

geance.- It is said that 6000 Thebans were slain at the

capture and 30,000 taken prisoners. The population was

dispersed, and the town entirely razed (except, according

to tradition, ^;he house of the poet Pindar) ; and, though it

was soon restored by the Macedonian Cassander (315), it

never again played a leading part in history. In 86 B.C.,

having sided against the Romans in the Mithradatic war,

it was plundered by Sulla, and fell into such decay that

Strabo describes it as little better than a village. In

the 2d century the traveller Pausapias, who gives a full

account of it {vs.. 5 sq.), found only the citadel inhabited.

In 395 A.D., however, it had some strength, for Alaric, on

his way to the capture of Athens, did not think fit to

attack it. In the later times of the Eastern empire (10th

to 12th century) it again became wealthy and important,

being specially celebrated for the manufacture of silk and

cloth. In 1143 it was plundered by the Normans of

Sicily (who transferred thither the chief artisans of the

silk trade), and, after the capture of Constantinople by
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the crusaders (1204), became with Athens a fief of the

feudal empire. In 1311 it was again plundered by the

Catalan Grand Company, a body of Spanish mercenaries,

and appears to have had no return of prosperity.

Of more lasting effect than the politics of Thehes hare been lt3

legends. Bceotia, or rather the Cadraeis (Thucyd., i. 12), wa.i a

land of poetry from extremely ancient times, and the stories of

Thebes are in Greek literaturn as important as those of Troy. The

legends of the five chief groups will be found under the names

indicated in the following division :—(1) the foundation of the

Cadmea by Cadmus ; (3-) the foundation by Amphion,—to this

belong originally the " seven-gated " wall, the name of iirTiiTvKos

©7)371, and the legends of Zethus, Antiope, and Dirco
; (S) war of

the "Seven" (under Advastus of Argos) ; war of the Epigoni, or

" descendants " of the Seven ; the story of CEdipus
; (4) legends of

Bacchus,—at Thebes as elsewhere this religion was comparatively

late, but became characteristic of the town
; (5) legends of Heracles

(commonly found with those of Bacchus ; Thebes was reputed the

birthplace of both). From the epic poems, of which little but

titles remaiu, these tales descended to the Attic tragedians ; upon
them are founded.the Seven against Thebes of JJschylus, the CEdipus

Tyranntis, CEdipus Coloneus, and Antigone of Sophocles, the

Phamissie, Supplices, and Bacchm of Euripides, &o., with innumer-

able plays not extant. Apart from direct imitation of these works,

the stories themselves, through Statins, Boccaccio, and others,

have exercised a great influence on modern literature. In historical

times the Thebans were not conspicuous for intellectual accom-

plishments, but their reputation is sufliciently sustained by
Pindar, perhkps the most distinctively Hellenic of all the national

poets.

The most famous monument of ancient Thebes was the outer

wall with its seven gates, which even as late as the 6th century

B.C. was probably the largest of artificial Greek fortresses. The
names of the gates vary, but fo'ir are constant,—the Prcetides,

ElectriB, Neistffi or Neitfe, and Homoloides ; Pausanias gives the

others as Ogygics, Hypsistfe, Crenaere. There is evidence that the

gate ElectrjB was on the south, and near it was the tomb of the

Thebaus who fell at the capture by Alexander. The gates shown
to Paivsanias as Ncista; and Prostides led respectively north-west

and north-east. Two of the springs have been identified with

some probability,—that of St Theodore with the (Edipndea, in

which CEdious is said to have purged himself from the pollution

of homicide, and the Paraporti with the dragon-guarded fountain

of Ares (see Cadmus). Dicsarchus, referring to the town of

Cassander, gives two measurements for the circuit, equal to about

9 miles and 5i miles, but even the smaller is impo.=sible for the

wall, and they probably lefer to the territory proper of the town,

or 7^ ©ij^ad. Beyond this the topography is wholly, uncertain.

From the interest of the site in history and still more in literature,

as the scene of so many dramas, the temptation to fix details has
been specially strong. Conjectural plans or descriptions, dili'ering

widely, are given by Leake, Forchhammer, Ulrichs, Bursian, and
others (references below). All are based on the assumption that

the description of Pausanias and the allusions of the Attic trage-

dians may be read together and combined, and that the result

will give the plan as it existed in the 5th and it\\ centuries B.C.

But to this two objections must be taken. (1) The account of

Pausanias, even when clear in itself, is very uncertain evidence for

anything earlier than the destruction by Alexander. It is said

indeed that the restored town occupied the same area, but this is

consistent with great disturbance of tradition ; and wo have further

to allow for inaccurate transmission through 450 years of decad-

ence, and finally for the quality of Pausanias's information, given

apparently by casual guides to a traveller extremely uncritical.

(2) It may be doubted whether the tragedians had accurate know-
ledge of Thcban topography, and they had certainly no reason for

introducing it in their plays. Their plots are laid in a remote past

;

and it is difficult to suppose them on the one hand so careful as to

fit their scenes to the actual Thebes, and on the other hand so

careless as to presume that it had suffered no great change between
the times of Cadmus or of CEdipus and their own days. Indeed
they did not make this mistake. The plays which contain most
references to topography are the Seven against Thehes and the
Pkasnissas. In the Seven the name of " Thebes " does not occur at

all (the title is a misnomer, probably not given'by the author);
the town is called by its ancient name '*The Cadmea" {KaSfieia
ir6\is), and the whole play assumes that the " city of Cadmus

"

was much sipaller than the Thebes contemporary with .ffischylus

can have been. In the Phoenissx the circuit of the walls is said to

be so small that a per.son within must necessarily know all that

had taken place in a general attack (v. 1356). None of the con-

jectural plans would approximately satisfy this,"' nor can it have
been true for the time of. Euripides. After this, it is not surprising

So find that the attfjmpt to use the plays as evidence is involved in

anan«wen.i(i difficulties, a few of which are given below.

In itself, however, and as relating to the ruins of the restored

town merely, the description of Pausanias is curious aud interesting.

The principal buildings were at that time [Id century) the temple

of Apollo Ismenius, whicli must have stood somewhere about the

present church of St Luke, the theatre, neaK the gate Prcetides,

the Heracleum, with a gymnasium and race-course, aud th©
temples of Artemis Eucleia, of Ammon, and of Fortune (Tvxi).

Besides these Pausanias was shown all the gates, all the legendary-

sites, the house of Pindar (north-west beyond the Dirce), statues,

&c., dedicated by him, several statues of immense antiquity, others

attributed to the greatest artists, aud in fact much more than it ia

easy to believe.

1. Apollo Ismenias Had Apollo Spoditis.—Sophocles {CE. T., 21)
mentions, as one of the Theban sanctuaries, "the oracular ashes of
Ismenus," 'Icriirivov ixavrda a-ndSos. Pausanias, who calls the river

not Ismenus but Ismenius, describes (1) a temple of Ismenius or
Apollo Ismenius (ix. 10, 2), and (2) an altar of Apollo Spodius,

made of ashes find used in a peculiar manner as an oracle (ix. 11,7).

We should suppose from Sophocles that both observations related

to the same sanctuary ; and Sophocles clearly identified the two.

But in Pausanias they are in different places and have no connexion

at all. Either therefore the topography and ritual of the one period

differed from those of the other, or, which is equally probable, the
poet used Theban names without regard to accuracy.

2. The Fountain of Ares.—Euripides, in the Supplices (v. 650
sq.), describes an army advancing on Thebes from the south as
having its right at the Ismenian hill, its left at the fountain of
Ares, and "the chariots below the monument of Amphion."
Pausanias also places the Ismenian hill on the right of the southern

gate. But the fountain of Ares he jdaces on the same side, a de-

scription quite inconsistent with this and other allusions. Ulrichs,

while insisting on the agreement about the hill, merely observes

on this that Pausanias is unintelligible. Of a still greater difficulty

he says nothing. The tomb of Amphion is placed by ./Eschylus

north of the town, and there or in that direction was shown
to Pausanias. The topographers accordingly suppose that the
" chariots " of Euripides were in the plain to the north. But there

is no suggestion in the passage that any part of the advancing army
was separated from the rest, and the observer expressly says that

he wa^ at the place where the chariots foilght and had a partictilarl^

good view of this part of the battle (v. 684). Now he -stood on the
gate Eleetrse, i.e., as far as possible from the tomb of Amphion, as
placed by .ffischylus and Pausanias. It is impossible to make a
consistent account of this, and it seems plain that Euripides took

up the name " tomb of Amphion " at hazard, and ignored or forgot

that the real tomb could not be brought into his picture.

3. The Altar of (Athena) Onca.—This was shown to Pausaniaa
(ix. 12, 1), who was told that it marked the place where the lyings

down of a cow indicated to Cadmus the site destined for his city

(eSei IvTavBa oi/iiVai). "It is said," he continues, "that in the
acro;polis there was formerly the house of Cadmus (Kcf^ou otKia).'*

No other indication is given as to the place of the altar, and the
natural inference is that it was .shown in the Cadmea. But
/Eschylus [Septevi, 501) places it outside the walls. Accordingly
it is suggested that the oracular sign only indicated the neighbour-

hood of the destined site, and that the altar shown to Pausanias
wasTiear that of Apoll'o Spodius, which is mentioned last before it,

and may ha;Fe been outside the wall. But this juxtaposition proves
nothing about the place of Onca, for Pausanias himself shows that
mention of Onca here is suggested by a reference to "oxen" int

connexion with the altar of Spodius. which brought to his mind
the "cow" of the other legend.

4. Tl^e Tomb of Amphion and Zethus.—Apart from the con-
fusion of Euripides already noticed, there is a difficulty about the
mention of this monument in Pausanias and Eschylus. Pav^nias,
after'describing several buildings near the gate Prcetides, conclud-
ing with some in the market-place, mentions next (without further
indication of place) the tomb of Amphion and Zethus, and con-
tinues thus,— "the way from Thebes to Chalcis (north-east) is by
this gate Prcetides, kc." .Eschylus places the torab of Aniiihion
outside the wall opposite the north gate {Septem, 1^27), and the
Prcetides elsewhere. Ulrichs concludes .that Pausanias " evi-

dently" went out by the north gate to view the monument and
then returned to the Prcetides. Of course this is possible, but it is-

useless to draw exact inferences from documents which require

such an hypothesis. It is equally probable that Pausanias identified

the tomb with a monument called the Amphcion, which seems
(Ulrichs, p. 17) to have been somewhere near the market-place.

Indeed, there is no proof that they were not identical, for the. only
evidence that the tomb was outside the wall (and therefore di.ffersct

from the Ampheion) is that of Jischylus amd Euripides, whose
imaginary cities were not much larger than the Cadmean hill, and
must have excluded the Ampheion itself.

On the hlstoiy, see references under Gkeece; on the topography and legends
Ulrichs, Reisen and Sorschungen in Qriethenland, iL 1 sq.; Leake, TravHi in
iforlhern Oi-eece, li. xiv.; Bursian, Oeographie von Oritcheiiland, i. 225 sg.; an»'-

the " Seven againtt Thebes." «i. by A. W. Ven-alU " Introdnotlon.*' CA. W. V.)
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THECLA, St, virgin, is commemorated by the Latin

Church on September 23. The Breviary relates that

she was boru of illustrious parentage at Icouium, and

came under the personal teaching of the apostle Paul,

la her eighteenth year, having broken her engagement

with Thamyris, to whom she had been betrothed, she

was accused by her relations of being a Christian, and

sentenced to be burned. Armed with the sign of the

crosi, she threw herself upon the pyre, but, the flames

having been extinguished by a sudden rain, she came to

Antioch, where she was esposed to the wild beasts, then

fastened to bulls that she might be torn asunder, then

thrown into a pit full of serpents, but from all these perils

she was delivered by the grace of Christ. Her ardent

faith and her holy life were the means of converting

many. Returning once more to her native place, she

withdrew into a mountain solitude, and became distin-

guished by many virtues and miracles, dying at the age

of ninety. She was buried at Seleucia.

The substance of the foregoing narrative, with many other

curions incidents, occurs in the very ancient apocryphal Look
enrtled the wtptiSoi of Paul and Thecla {Ada Fauli et Thtdm).
TertulUan tells ns that this wotk was written by a preabjter in

Asis, "out of love to Paul," but that hia conduct was not ap-

proved, and led to his deposition. AVhat causod special otfence

was its recognition of the right of women to preach and baptize.

There is no doubt tliat the present differs very considerably from

the origiual form of the Afia, but even now its Gnostic origin is

betrayed in several features wh'.oh it still retains—for example,

the rejecrion of marriage. For the text, see the Ada Aposi. Apoor,

of Tischendorf, who in the Prolegomena gives a large body of

evidence for its great antitiuity A translation is given in the

Ante-Siccnc Christian Library.

THEFT is, in modern legal systems, universally treated

as a crime, but the conception of theft as a crime is not

•>ne belonging to the earliest stage of law. To its latest

period Homaa law regarded theft {furlum) as a delict

pritrui facie pursued by a civil remedy,—the adio furti

for a penalty, the vindicatio or condictio fpr the stolen

property itself or its value. In later times, no doubt, a

criminal remedy to paeet the graver crimes gradually grew

up by the side of the civil, and in the time of Justinian the

criminal remedy, where it existed, took precedence of the

civil {Cod., iii. 8, 4). But to the last criminal proceedings

could only be taken in serious cases, e.^., against stealers

of cattle {ahi^ei) or the clothes of bathers {baltuarii). The
punishment was death, banishment, or labour in the mines

or on public works. In the main the Eoman law of theft

coincides with the English law. The definition as given

in the Institutes (iv. 1, 1) is " furtum est contrectatio rei

frandulosa, vel ipsius rei, vel etiam ejususus possessionisve,"

to which the Digest (xlvii. 2, 1, 3) adds "lucri faciendi

grotia." The earliest English definition, that of Bracton

(150i), runs thus: "furtum est secundum leges contrec-

tatio rei alienee fraudulenta cum animo furandi invito illo

domino cujua res ilia fuerit." Bracton omits the " lucri

faciendi gratia " of the Eoman defiLition, because in English

law the motive is immaterial,^ and the "usus ejus posses-

sionisve," because the definition includes an intent to de-

prive the owner of his property permanently. The " animo

furandi " and " invito domino " of Bracton's definition

are expansions for the sake of greater clearness. They

seem to haye been implied in Roman law. Furium is oa

the whole a more comprehensive term than theft. This

difference no doubt arises from the tendency to extend the

bounds of a delict and to limit the bounds of a crime.

Thus it was furium (but it would not be theft at English

common law) to use a deposit of pledge contrary to the

wishes of the owner, to retain goods found, or to steal a

human being, such as a slave or filixts familias (a special

1 Thus destruction of a letter by a servant, with a view of suppress-

ing inquiries into her character, makes the servant guilty of larceny in

Englidh law.

form of furtum called plagium). The latter would be in

English law an abduction under certain circumstances, but

not a theft. On the other hand, one of two married

persons could not commit furtum as against the other,

but theft may be so committed in Englaud since recent

legislation. As a furtum was merely a delict, the ohligatio

ex delicto could be extinguished by agreement between
the parties ; it will be seen that this cannot be done in

England. In another direction English law is more con-

siderate of the rights of third partigs than was Eoman.
As will appear hereafter, the thief can give a good title to

stolen goods , in E,oman law he could not do so, except in

the single case of a hereditas acquired by u^ucapio. The
development of the law of furtum at Eome is historically

interesting, for even in its latest period is found a relic of

one of the most primitive theories of law adopted by
courts of justice : "They took as their guide the measure
of vengeance likely to be exacted by an aggrieved- person

under the circumstances of the case " (Maine, Ancienl
Law, ch. X.). This explains the reason of the division of

furtum iuto manifestum and nee manifestum. The mani-
fest thief was one taken red-handed,—" taken with the

manner," in the language of old English law. The Twelve
Tables denounced the punishment of death against the

manifest thief, for that would be the penalty demanded
by the indignant owner in whose place the judge stood.

The severity of this penalty was afterwards mitigated by
the prastor, who substituted for it the payment of quad-

ruple the value of the thing stolen. The same penalty

was also given by the prKtor in case of theft from a fire

or a wreck, or of prevention of search. No doubt ths

object of this large penalty was to induce injured persons

to refrain from taking the law into their own hands. The
Twelve Tables mulcted the non-manifest thief in double

the value of the thing stolen. The actions for penalties

were in addition to the action for the stolen goods them-
selves or their value. The qiiadruple and double penalties

still remain in the legislation of Justinian. The search

for stolen goods, as it existed in the time of Gains, was a

survival of a period when the injured person was, as in the

ease of summons {in jus vocatio), his own executive officer.

Such a search, by the Twelve Tables, might be conducted

in the house of the supposed thief by the owner in person,

naked except for a cincture, and carrying a platter in his

hand, safeguards apparently against a violation of decency

and against any possibility of his making a false charge by
depositing some of his own property on his neighbour's

premises. This mode of search became obsolete before the

time of Justinian. Robbery {bona vi rapta) was violence

added to furtum. By the actio vi bonorum raplorum

quadruple the valuo could be recovered i£ the action were

brought within a year, only the value if brought after

the expiration of a year. The quadruple value, it is to be

noted, included the stolen thing itself, so that the penalty

was in effect only a triple one. It was inclusive, and not

cumulative, as in furtum.

In England .theft appears to have been very early

regarded by legislators as a matter calling for special

attention. The pre-Conquest compilations of laws are

full of provisions on the subject. It is noticeable that the

earlier ones appear to regard theft as a delict which may bo

compounded for by payment. Considerable distinctions

of person are made, both in- regard to the owner and the

thief. Thus, by the laws of Ethelbert, if a freeman stole

from the king he was to restore ninefold, if from a freeman

or from a dwelling threefold. If a theow stole, he had

only to make a twofold reparation. In the laws of Alfred

ordinary theft was stiU only civil, but he who stole in a

church was punished by the loss of his hand. The laws

of Ina named as the penalty death or redemption accord-



232 THEFT
ing to the wergild of the thief. By the same laws the

thief might be slain if he fled or resisted. Gradually the

severity of the punishment increased. By the laws of

Athelstan death in a very cruel form was inflicted. At a

later date the Leges Henrici Primi placed a thief in the

king's mercy, and his lands were forfeited. Putting out

the eye3 and other kinds of mutilation were sometimes the

punishment. The principle of severity continued down to

the present century, and until 1827 theft of certain kinds

remained capital. Both before and after the Conquest

local jurisdiction over thieves was a common franchise of

lords of. manors, attended with some of the advantages

of modern summary jurisdiction. It might be exercised

either over thieves who committed a theft or were appre-

hended within the lordship (infaivjthef), or over those

inhabitants of the lordship who were apprehended else-

where {outfangthef). Either or both franchises might be

enjoyed by grant or prescription. As lately as 1 Ph.

and M. 0. 15 infangthef and outfangthef were confirmed

to the lords marchers of Wales. An analogous franchise

was theam, or the right of caUing upon the holder of stolen

goods to vouch to warranty, i.e., to name from whom he
received them. In the old law of theft there were to be

found two interesting survivals of the primitive legal

notions which were found in Roman law. Up to a com
paratively recent date a distinction analogous to that

between furtum manifestuvi and nee manifestum was of

importance in English criminal practice. The thief

" taken with the manner " was by the Statute of West-
minster the First not to be admitted to bail (see Letters of
Junius, Ixviii.). In modern procedure the probable guilt

or innocence of the accused is not so much to be considered

in a question of bail as the probability of his appearance

at the trial. The other matter worthy of notice is the

old pursuit (secta) by hue and cry. In the pre-Conquest

:odes the owner was generally allowed to take the law into

his own hand, as in early Roman law, and get back his

goods by force if he could, no doubt with the assistance

of his neighbours where possible. From this arose the

later development of the hue and cry, as the recognized

means of pursuing a thief. The Statutes of Westminster

the First and of De officio coronatoris enacted that all men
should be ready to pursue and arrest felons, and ten years

later the Statute of Winchester (1285) enforced upon all

the duty of keeping arms for the purpose of following the

hue and cry. It also made the hundred liable for thefts

with violence committed in it, an adoption no doubt in

feudal law of the old pre-Conquest liability of the frith-

borg. As justice became more settled, the hue and cry

was regulated more and more by law, and lost much of its

old natural simplicity This led to its graduaUy becom-
ing obsolete, though the Statutes of Westminster the First

and De officio coronatoris are still nominally law as far as

they relate to the hue and cry. The Statute of Winchester

as to the liability of the hundred was repealed in 1827.

The term theft in modern English law is sometimes
used as a synonym of larceny, sometimes in a more com-
prehensive sense. In the latter sense it is used by Mr
Justice Stephen, who defines it as " the act of dealing from
any motive whatever, unlawfully and without claim of

right, with anything capable of being stolen, in any of the

ways in which theft can be committed" (for which see

§ 296-300), " with the intention of permanently converting

that thing to the use of any person other than the general

or special owner thereof" {Digest of the Criminal Law,

§ 295). In this broader sense the term applies to all cases

of depriving another of his property, whether by removing
or withholding it. It thus includes larceny, robbery,

cheating, embezzlement, and breach of trust. Embezzle-

ment is a statut^ory crime created as a separate form of

offence in the last century (see vol. viii. p. 159). The
difierence between larceny and embezzlement turns mainly
on the fact of the master's being in actual or constructive

possession of the stolen property (see Possession). Fraud-

ulent breach of trust was not made a specific offence until

1857 (see Trust).

Lurceny (a corniption of latrodnium), or theft proper, was felony
at common law. The common law of larceny has been affected by
numerous statutes, the main object of legislation being to bring
within the law of larceny offences which were not larcenies at
common law, either because they were thefts of things of which
there could be no larceny at common law, e.g., beast3/«j-» naturm,
title deeds, or choses in action, or because the common law regarded
them merely as delicts for which the remedy was by civil action,

e.g., fraudulent breaches of trust. The earliest Act in the statutes

of the realm dealing with larceny appears to be the Carta Foreslm
of 1225, by which line or imprisonment was inflicted for stealing

the king's deer. The nest Act appears to be the Statute of West-
minster the First (1275), dealing again with stealing deer. From
this it seems as though the beginning of legislation on the subject

was for the purpose of protecting the chases and parks of the king
and the nobility. An immense mass of the old Acts will be found
named in the repealing Act of 1827, 7 and 8 Geo. IV. c. 27. An
Act of the same date, 7 and 8 Geo. IV. c. 29, removed the old dis-

tinction between grand and petit larceny.^ The former was theft

of goods above the value of twelve pence, in the house of tho
owner, not from the person, or by night, and was a capital crime.

It was petit" larceny where the value was twelve pence or under,
the punishment being imprisonment or whipping. The gradual
depreciation in the value of money afforded good ground for

Sir Henry Spclman's sarcasm that, while everything else became
dearer, the life of man became continually cheaper. The distinc-

tion between grand and petit larceny first appears in statute law in

the Statute of Westminster the First, c. 15, but it was not created

for the first time by that statute. It is found in some of the pre-

Conq^uest codes, as that of Athelstan, and it is recognized in the
Leges Henrici Primi. A distinction between simple and compound
larceny is still found in the books. The latter is larceny acconi-

panied by circumstances of aggravation, as that it is in a dwelling-

house or from the person. The law of larceny is now contained
chiefly in the Larceny Act, 18C1, 24 and 25 Vict. c. 96 (which
extends to England and Ireland), a comprehensive enactment
including larceny, embezzlement, fraud by bailees, agents, bankers,
factors, and trustees, sacrilege, burglary, housebreaking, robbery,
obtaining money by threats or by false pretences, and receiving

stolen goods, and prescribing procedure, both civil and criminal
There are still, however, some earlier Acts in force dealing with
special cases of larceny, such as 33 Hen. VIII. c. 12, as to stealing

the goods of the king, and the Game, Post-OHice, and. Merchant
Shipping Acts. Later Acts provide for larceny by a partner of
partnership property (31 and 32 Vict. c. 116), and by a husband
or wife of the property of the other (45 and 46 Vict. c. 75). Pro-
ceedings against persons subject to naval or military law depend
upon tlje Kaval Discipline Act, 1866, and the Army Act, 1881.
There are several Acts, both before and after 1861, directing
how the property is to be laid in indictments for stealing the gooda
of counties, friendly societies, trades unions, &c. The principal con-
ditions which must exist in order to constitute larceny are these :

—

(1) there must be an actual taking into the possession of the thief,

though the smallest removal is suiEcient; (2) there must be an
intent to deprive the owner of his property for an indefinite period,

and to assume the entire dominion over it, an intent often described
in Bracton's words as animus furandi ; (3) this intent must exist

at the time of taking; (4) the thing taken must bo one capable of
larceny either at common law or by statute. One or two cases

falling under the law of larceny are of special interest. It was
held more than oice that a servant taking com for the purpose of

feeding his master's horses, but without any intention of applying
it for his own benefit, was guilty of larceny. To remedy this hard-
ship, 26 and 27 Vict. c. 103 was passed to declare such an act not
to be felony. The case of appropriation of goods which have been
found has led to some difficulty. It now seems to be tie law that
in order to constitute a larceny of lost goods there must be a
felonious intent at the time of finding, that is, an intent to deprive
the own>,f of them, coupled with reasonable means at the same
time of knowing the owner. The mere retention of the goods when
tho owner has become known to the finder does not make the
retention criminal. Larceny of money may be committed when
the money is paid by mistake, if the prisoner took it animofurandi.
In two recent cases the question was argued before a very full Court
for Crown Cases Reserved, and in each case there was a striking

difference of opinion. In Reg. v. Middleton, Law Rep., 2 Crown

* This provision was most unnecessarily repeated in tlie l^arceny

Actof 18G1.
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Cases RescrveJ, 38, the prisonei, a depositor in a post-office saTiu;»3

bank, received by the mistake of the clerk a larger sum than 1»6

was eiKitied to. Tiio jury found that ho had the anirmts furantfi

at the time of taking tlie money, and tliat ho knew it to he tlio

money of the postmaster-general. The majoiity of the court hold

it to ho l.irceny. In a case in 1885 (Reg. v. Ashwell, Law Ilrp.,- 10

Queen's Bench Dirision, 190), where the prosecutor gave the prisoner

a sovereign believing it to be a shilling, and the prisoner took it

under that belief, but afterwards discovereii its value and retained

it, tho court was equally divided as to whether the prisoner was
guilty of larceny at common law, but held that he was not guilty

of larceuy as a baileo. The procedure in prosecutions for larceny

has been consideralily affected by recent legislation. The incon-

veniences of tho common-law rules of interpretation of indictments

led to certain amendments of the law, now contained in the Larceny
Act, for the purpose of avoiding the frequent failures of justice

owing to the strictness with which indictments were construed.

Three larcenies of- proprrty of the same person within six months
may now be cli.irgcd in one indictment. On an indictment for

larcmy the prisoner may be fouud guilty of embezzlement, and
vUe versa ; and if the px-isoiier be indicted for obtaining goods by
false pretences, and the offence luru out to be larceny, he ia not
entitled to bo aciiuitted of tho misdemeanour. A count for receiv-

ing may bo joined with the count for stealing. In many cases it is

unnecessary to allege or, prove ownership of the property tho sub-
ject of the intlictincnt. The Act also contains namerous provisions

as to VLUue and the apprehension of offenders. In another direc-

tion the jiowers of courts of Si'mmart Jurisdiction (y.«.)h«ve
been extended, in tho case of charges of larceny, embezzlement,
and receiving stolen goods, against children and young persons and
against adults pleading gnilty or waiving their right to trial by
jury. Tiie ma.timum punishment for Larceny is fourteen years'

penal servitude, but this can only be inflicted in certain exceptional

cases, such as borso or cattle stealing and larceny by a servant or

a person in the service of the crown or the police. The extreme
punishment for simple larceny after a previous conviction for felony

is ten years' penal servitude. Whipping may be cart of the sen-

tence on boys under sixteen.

Jiobbery is larceny accompanied by violence or threatened violence.

Whether obtaining money by threats to accuse of crime was robbery
at common law was open to some doubt. It is now a specific

offence under the Larceny Act, punishable by penal servitude for

life. Whipping may be added as part of the sentence for robbery
by26 and '27 Vict. c. 44.

Cheating is either a common-law or sta,tutory offence. An
indictment for cheating at common law is now of comparatively
rare occurrence. The statutory crime of obtaining money by false

pretences is the form in which the offence generally presents itself.

Like embezzlement, this offence dates as a statutory crime from
the last century. It now depends upon the Larceny Act. A false

pretence is defined by Mr Justice Stephen as "a false representa-

tion made either by words, by writing, or by conduct that some
fact or facts existed" (Digest of the Criminal Law, § 330). The
principal points to notice are that the false pretence must be of an
existing fact {e.g., it was held not to be a false pretence to promise
to pay for goods on delivery), and that property must have been
actually obtained by the false pretence. 'I'he broad distinction

between this offence and larceny is that in the former tho owner
intends to part with his property, in the latter he does not. By
22 and 23 Vict, c. 17, no indictment for obtaining money bv false

pretences is to bo piesented or found by tho grand jury unlcs^

the defendant has been committed for trial or the indictment is

authorized in one of the wajs mentioned in the Act. The maximum
punishment for the comnjon-law offence is fine or imprisonment
at discretion, for the statutory five years' penal servitude.

Stolen Goods.—The owner of the goods stolen has an action

against the thief for the goods or their value. How far he is

entitled to pursue his civil right to the exclusion of criminal

prosecution does not seem very clear upon the authorities. One
of the latest statements of the law was that of Jlr Justice Watkin
Williams :

—
" It has been said 'liat tho true principle of the common

law is that there is neittier a merger of the civil right, nor is it a
strict condition precedent to snch right that there shall have been

a prosecution of tho felon, but that there is a duty imposed upon
the injured person not to resort to the prosecution of his private

suit to the neglect and exclusion of the vindication of the public

law ; in my opinion this view is the correct one" (Midland Insur-

ance Company v. Smith, Xaw Rep., 6 Queen's Bench Divisi^on, 568).

Dealing with stolen goods by persons other than the thief may
affect the rights of such persons either criminally or civilly. Two
varieties of crime arise from such dealings. (1) Receiving stolen

goods knowing them to have been stolen, a misdemeanonrat common
law, is by the Larceny Act a felony punishable by penal servitude

for fourteen years where the theft amounts to felony, a misdemeanour
punishable by penal servitudo for seven years where the theft is a

misdemeanour, as in obtaining goods by false pretences. Recent

possession of stolen property may, according to circumstances.

support the presumption that the prisoner is a thief or that he is

a receiver. The Prevention of Crime Act, 1871, made important
changes in the law of eviiience in charges of receiving. It allows,
under proper safeguards, evidence to be given in the course of tho
trial of tho finding of other stolen property in the possession of tho
accused, and of a previous conviction for any offence involving
fraud and dishonesty. (2) Compounding theft, or theftbote, that
is, taking back stolen goods or receiving compensation on condition
of not prosecuting, is a misdemeanour at common law. It need not
necessarily be committed by the owner of the goods. Under the
Larceny Act it is a felony punishable by seven years' penal servi-

tude to corruptly take money or reward for helping to recover
stolen goods without using all due diligence to bring the offender
to trial. By the same Act, to advertise or print or publish any
advertisement offerings reward for the return of stolen goods, anil

using any words purporting that no questions will be asked, ic,
renders the offender liable to a penalty of £50. This penalty must,
by 33 and 34 Vict. c. 65, be sued for within six months, and the
assent of the attorney-general is necessary. Various Acta provide
for the liabililies of pawnbrokers, publicans, raarine-stofe dealers,

and others into whose possession stolen goods come. Search for

stolen goods can only be undertaken by a police officer under tho
protection of a search warrant. The law as to stolen goods, as -far

as it affects tho civil rights and liabilities of the owner and third
parties, is shortly as follows. As a geucral rtJe a purchaser takes
goods subject to any infirmities of title. Tho property in money,
bank-notes, and negotiable instruments passes by delivery, and a
person taking any of these bona fide and for value is entitled to

retain it as against a former owner from whom it may have been
stolen. In the case of other goods, a bona jidc purchaser of stolen

goods in market overt (see Sale) obtains a good title (except as

against the crown), provided that the thitf has not been convicted.

After conviction of the thief the property revests in the owner, and
the court before which the thief was convicted may order restitu-

tion, except in the cases specially mentioned in the Larceny Act,
i.e., the bona fide discharge or transfer of a security for value with-
out notice and tho fraudulent dealing by a trustee, banker, &c.

,

with goods and documents of title to goods entrusted to him.
After conviction of the thief the goods roust be recovered from the
person in whose* hands they are at the time of the conviction, for

any sales and resales, if the first sale was in market overt, are good
until conviction of the thief. If the goods were obtained by false

pretences and not by larceny, the question then is whether the
property in the goods has passed or not, and tho answer to this

question depends upon the nature of the false pretences employed.
If the vendee obtains possession of goods with the intention by the

vendor to transfer both tho property and the possession, the property

vests in the vendee until the vendor has done some act to dis-

affirm the transaction. But if there was never any such inten-

tion,—if, for instance, the vendor delivers the goods to A. B. under
the belief that he is C. D. ,—the property does not vest in the

transferee, and the owner may recover tho goods even from a bona

fide purchaser.'

Seoiland.—There is a vast quantity of Acts of the Scottish parlia-

ment dealing with theft The general policy of the Acts was to

make thefts what were not thefts at common law, e.g., stealing

fruit, dogs, hawks, or deer, and to extend the remedies, e.g., by
giving the justiciar authority throughout the kingdom, by making
the master in the case of theft by the servant liable to give the
latter up to justice, or by allowin** the use of firearms against

thieves. The general result of legislation in England and Scotland
has been to assimilate the law of theft in both kingdoms. As a

rule, what would be theft in one would be theft in the other.

There can be theft of children in Scots as in Roman 'aw, under
the name of plagium. The crime of stouthrief is robbery accom-
panied by exceptional violence. The English receiving stolen

goods and obtaining money under false pretences are represented

by the reset and fraud of ficots law. Theftbote or redemplio furti

appears in legislation as early as the assizes of King William, c. 2.

The offender was there subjected to the ordeal of water if convictc<i

on the oath of three witnesses, to be immediately hanged if the

oath of three seniores were ndded. The offence was made punish-

able by 1436, c. 1, 1515, c. 2, and appears still to be a crime.

Blackmailing, under that name, was forbidden by 1567, c. 27.

There is no consolidation Act for Scotland like the Larceny Act

for England and Ireland, but various Acts are in force dealing with

specific offences or with procedure. Thus 7 Anne c. 21, § 7, makes
theft by landed men no longer treason, as it had previously been.

4 Geo. II. c. 32 deals with theft of lead, Ac, fixed to houses, 21

Geo. II. c. 34 with the admissibility of an accomplice as witness

in a charge of cattle stealing, 51 Geo. III. c 41 with theft of

linen, 4c. Tho most important Act relating to procedure is 31

and 32 Vict c. 95, § 12, by which a previous conviction for theft

may b« libelled and proved as aggravation 6t robbery, and a

1 For the Roman and En;;li.^)i law, bee, besides the anttioritles cited, Honter,
Roman Law ; Moirhead. J{<ymar. Law ; 4 Stephen. CommeittarUi. pi. Tt chap. t. ;

a Stephen, Bttt. tif tht Crtminat Law. chap. XXTiiL

xnr. - 3°
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previoHs cOUTJction lor robbery as aptgraration of theft. Stolen

goods are always taken subject to the inherent vitium rcale of their

acquisition, and the tiue oivner may recover thorn from any one in

whose possession they are. The protection given by market overt

is unknown in Scotland. See Macdonald, Cnmiral Laic, p. 18.

Vnilei Stales.—Tbe law depends almost entirely npon Slate

legislation, and is in general accordance with that of England
The only Acts of Congress bearing on the subject deal with theft

in the army and navy, and with theft and rtceiviiig on the high

seas or in any place under the exclusive jurisdiction of the United
States. The doctrine of market overt is no* acknowledged by any
State. (J. W+.)

THEISM
THE term theism has three significations. In its

widest acceptation its object is the Divine, whether

regarded as personal or impersonal, as one being or as

a number of beings. In this sense theism is coexten-

sive with religion and worship, includes aU forms of

polytheism and of pantheism, as well as all varieties of

monotheism, and so may bo said to denote the genus of

which polytheism, pantheism, and monotheism are species.

The conceptioa of the Divine, in- its utmost atstractness

and generality, is, however, so vague that it may reason-

ably be doubted if the forms of fheism, thus understood,

can be distributed into strictly logical and natural species,

with definitions at once perfectly distinct in themselves

and exactly accordant with phenomena. It may seem

as if polytheism and monotheism must, by arithmetical

necessity, be exclusive of each other- and exhaustive of

theism ; but this is not so. Pantheism may clearly

partake of the nature of both, and has been sometimes

extravagantly polytheistic, sometimes only doubtfully dis-

tinguishable from fully developed monotheism. Probably

few, if any, polytheistic religions are purely polytheistic,

or, in other words, do not imply in some mode and
measui^ the unity as well as the plurality of the Divine.

Christian monotheism answers to a formal definition of

monotheism only inasmuch as it holds to the unity of the

Godhead, but contravenes it inasmuch as it holds that in

the one Godhead there are three Divine persons, each

God.

Its The complete negation of theism in its generis sense is

aegatlvoji. atheism—the denial of the existence or of the knowabUity

of the Divine. It is only in modern times that the word
atheism has acq ired this meaning, only in recent times

that it has come to bo exclusively employed with this

meaning. The Greeks meant by.it simply disbelief in

the Greek gods. The early Christians were called atheists

because they refused to acknowledge the pagan deities.

Protestants have been charged by Koman Catholics and
Roman Catholics by Protestants with atheism. Through-

out even the 18th century the word was used in an
extremely loose manner, and often affixed to systems by
which the existence and agency of God were unequivocally

recognized. Atheism, in the sense now generaDy admitted

to be alone appropriate, may be of three species,—namely,

denial of the existence of the Divine, denial that the

Divine has been shown to exist, and denial that it can be

known that the Divine exists. The first species has been
called dogmatic atheism, the second critical atheism ; and
the third has been designated, and may conveniently be de-

signated, religious agnosticism. Agnosticism per se should

not be identified with atheism or with any of its forms.

The tern-: antitheism has been used bj some theologians,

e.g., Chalmers and Foster, as equivalent to dogmatic
atheism ; but it may with much more practical advantage
be employed to denote all systems of belief opposed to

theism, either in the generic sense already indicated, or

in the specific sense of monotheism. Understood in this

latter mode, it is much more comprehensive than the term
atheism. Polytheism and pantheism are alike antitheistic

Vheories, although on different grounds ; while only those

theories which deny that there is evidence for belief even

in the existence ot any god, any divine being, are atheistic.

. deism.

It is somewhat remarkable that the term theism by itself

never occurs in its etymological and generic sense, never

means as a separate woi-d what it means in the compounds
atheism, polytheism, pantheism, and monotheism. Ordin-

arily it is identified with monotheism, and consequently

opposed to polytheism and to pantheism, as well as to

atheism. Whereas poljlheism acknowledges a plurality

of finite gods, theism as monotheism acknowledges only

one absolute infinite God. Whereas pantheism regards

all finite things as merely aspects, modifications, or parts

of one eternal self-existent being—all material objects and
all particular -minds as necessarily derived from a single

infinite substance,—and thus combines, iu its conception

of the Divine, monistn and determinism, theism as mono-
theism, while accepting monism, rejects determinism, and
attributes to the Divine all that is essentially implied in

free personal existence and agency. Pantheism is, how-

ever, wonderfully protean, and rarely conforms to its

ideal ; hence the systems called pantheistic are seldom

purely pantheistic, and are often more monotheistic than

pantheistic.

Sometimes the term theism is employed in a still more Theism

special Sense, namely, to denote one of two kinds of'"'

monotheism, the other kind being deism. Although deus

and tkeos are equivalent, deism has come to be dis-

tinguished from theism. The former word first appeared
in the 16th century,- when it was used to designate

antitrinitarian opinions. In the 17th century it came to

be applied to the view that the light of nq,ture is the only

light in which man can know God, no special revelation

having been given to the human race. Dr Samuel Clarke,

in the Boyle Lectures preached in 1705, distributed

deists into four classes. The first class " pretend to believe

the existence of an eternal, infinite, independent, intelli-

gont being, and, to avoid the namo ot Epicurean atheists,

teach also that this supreme being made the world ; though

at the same time they agree with the Epicureans in this,

that they fancy God does not at all conpern Himself in

the government of the world, nor has any regard to, or

care of, what is done therein." The second class acknow
ledge not only that God made all things, but that He
sustains and governs them, yet deny that He has any
t3gard in His government to moral distinctions, fhese

being merely the products of human wUl and law. The
third class believe in the being, natural attributes, pro
vidence, and to some extent in the moral attributes and
government of God, but deny the immortality of the

soul and a future state of rewards and punishments. The
fourth class acknowledge the being, natural and moral

perfections, and providence of God, as also the immor-
tality of the soul and a future state 'of rewards and
punishments, yet profess to believe' only what is discover

able by the light ot nature, without believing any divine

revelation (Clarke, On the Attributes, pp. 140-153, ed.

1823). This division is not an exact classification, nor

does it rest on any precise definition of deism, but it, with

substantial accuracy, discriminates and grades the varieties

of English deism. Clarke did not contrast deism with

theism, or even employ the latter word. His contem-

porary, Lord Shaftesbury, on the other hand, generally

used the term theism, yet only as synonymous with deism.
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and with a protest against either being opposed to revela-

tion (Characlerislics, vol. ii. p. 209, ed. 1727). Kant, in

Lis Krilik der reinen, Vernunft, explicitly distinguished

And opposed deism and theism, but in a very peculiar

manner. " The person who believes in a transcendental

theology alone is termed a deist ; he who acknowledges
the possibility of a natural theology also, a tkeist. The
former admits that we can cognize by pure reason alone

the existence of a supreme being, but at the same time

maintains that our conception of this being is purely

transcendental, and that all that we can say of it is that

it possesses all reality, without being able to define it more
closely. The second asserts that reason is capable of

presenting us, from che analogy of nature, with a more
definite conception of this 'being, and that its operations,

as the cause of all things, are the "residts of intelligence

and free will. The former regards the supreme being as

the cause of the world—whether by the necessity of his

nature, or as a free agent, is left undetermined
;
(he latter

considers this being as the author of the world" {Werke,

ii. 491, edited by Rosenkrahz, Jleiklejohn's tr., 387-8).
The account here given of deism seems neither self-con-

sistent nor intelligible, and applies, equally well or equally

ill, to every system—atheistic, agnostic, pantheistic, ideal-

istic, or materialistic—which admits the existence but
not the intelligence or personality of an Uncesen, eternal

being, or first cause ; and the account of theism excludes

all reference to revelation, and applies to every form of

what has been regarded as deism. In recent theology

deism has generally come to be regarded as, in common
with theism, holding in opposition to atheism that there is

a God, and in opposition to pantheism that God is distinct

from the world,- but as differi.ig from theism in maintain-

ing that God is separate from the world, having endowed
it with self-sustaining and self-acting . powers, and then

abandoned it to itself. This distinction is real, and
perhaps the best attainable. At the same time many
called deists must be admitted not to have taught deism

thus understood ; for example, most of the " English

deists " did not deny that God was present and active in

the laws of nature, but merely denied that He worked
otherwise than through natural laws. If by deism be

meant belief in a personal God who acts only through

natural laws, and by theism belief in a personal God who
acts both through natural laws and by special interven-

tions, this distinction also is real, and may be useful. The
chief objection to it is that deism when so contrasted with

theism does not denote, or even include, what theologians

have generally agreed to call by the name.

The present article will treat specially of theism in the

sense of monotheism, but not to the exclusion of the

relations between theism thus understood and theism in

other acceptations.

, Monotheism has been very generally assumed to have

been the primitive religion. Lord Herbert, Cudworth,

and others have elaborately defended this opinion in the

past, and it still finds learned advocates. On the other

iand, the vast majority of recent anthropologists hold that

religion originated in some rude phase of polytheism, and

that monotheism has been everywhere preceded by poly-

theism. Schelling, Max Miiller, and Hartmann have main-

tained that the starting-point of religion was htnotkeism, an

imperfect kind of monotheism, in which God was thought

of as one, only because others had not yet presented thcm-

•jv Ives to the mind,—a monotheism of^ which polytheism

Wtts not the contradiction, but the na'tural development.

Pantheism has also been frequently represented to be'the

earliest phase of religion. All these representations, how-

•ever, will be found on examination to be very fconjectural.

The present state of our knowledge doc? not warrant our

holding any view regarding the nature of primeval religion

as established. The data which carry us farthest in our
search for the historical origin of religion are undoubtedly
the names expressive of the Divine which have been pre-'

served in the most ancient languages. They show us how
men conceived of the Divinity long before the erection of

the oldest monuments or the inscription of the oldest
records. Language is much older than any of the state^

meuts in language. But language by no means carries us
back to primitive man, or even to the historical origin ot

the idea of deity. The Egyptian word nutar and thia

names of the Egyptian gods found in the oldest Egyptian
inscriptions prove that at a date long before the Egj-ptian^
wrote history, or are known to have worshipped animals
or ancestors, they conceived of Divinity as power, and
their deities as great cosmic forces ; but, as that word and
these names cannot be shown to have belonged to man's
primitive speech, they cannot show what was man's
primitive religious belief, and do not disprove that the
forefathers of the people who first used them may have
had some lower and ruder conception of the Divine than,

that which they convoy ' There are, according to Dr
Legge, no words in the Chinese language known to ba
older than ti, t'ien, shang-ti. and these words are good
historical evidence that ^the Chinese conceived of the
Divine, thousands of years before the Christian era, aa »

universal ruling power, comprehending the visible heavens,

and an invisible, infinite, omnipresent force, manifested in

the azure of the firmament, possessed so far of intelleotua'

and moral qualities, and working towards ethical ends.

There is no evidence that when the Chinese first used
these words they worshipped fetiches, but neither is there

evidence" to the contrary, and even if there were it would
not disprove that the ancestors of the Chinese had passed

through an era of fetichism.' All members of the Semitic

fainily of languages have the word El, or some modifica-

tion of it, to denote deit)', and hence we may conclude

that the Semites had the word in this sense before they

separated and became distinct peoples, but not that the

idea of God originated when the word was first thus

employed. All members of the Teutonic group of

languages have the word God, or some slightly modified

form thereof, and all members of the Slavic group of

languages have the word Bog, or some modification

thereof, to express the same conception : it does not follow

that either Teutons or Slavs had no idea of deity until the

former so applied the word God, and the latter so applied

the word Bog. Both Teutons and Slavs are Aryans, and

there is an older Aryan term for deity than either God or

Bog. The Sanscrit deva, thg Latin deus, and the northern

ti, tivac, are forms of a word which must have been used

by the Aryans to express their idea of the Divine when,

in a prehistoric age, they lived together in their origin"J

home ; but wo are not entitled to infer that even that

prehistoric Aryan term is the oldest word for deity. It

may not be older than the primitive Semitic word or the

primitive Turanian word, or the nutar of the Egyptians,

or the t'ien of the Chinese, or the earliest designations for

the Divine in the earliest Afncan and American languages.

And there may have been Divine names older than any of

these. The science of language has been able to recon

struct in part a prehistoric Aryan language, and may
similarly be able to reconstruct a prehistoric Semitic

language, a prehistoric Turanian, and perhaps a prehistoric

Hamitic language. Should it proceed thus far it will

probably perceive that all these prehistoric languages arose

out of a still earlier j)rehistoric language in which also

were words expressing ideas of the Divine. There may

be many strata of language buried too deep for human

excavation in the abysses of unrecorded time. Bv no p68-
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eibility, therefore, can the analysis of existing languages

disclose to us the oldest name for deity or the historical

origin of the idea of deity. Geology shows the vast

antiquity of man, and nothing proves that he may not

have been awed or comforted by thoughts of the Divine

ages before the invention of the oldest Aryan or Semitic

words. It is merest conjecture to assign the formation of

the conception of deity to the dawn of historic time.

Between primitive speech, primitive religion, the primitive

condition of man, and the little streak of light called

human history there stretches an immeasurable expanse of

darkness.

The belief in primitive monotheism is generally rested

on the authority of the opening chapters of Genesis. It

is, however, doubtful if the appeal to them be legitimate,

because doubtful if their strict historicity can be proved

to those who insist on judging them merely by critical

and historical criteria, or even if it can be fairly inferred

from the view that they form part of a revelation. Then,

although these chapters plainly teach monotheism, and

represent the God whose words and acts are recorded in

the Bible as no mere national God but the only true God,

they do not teach, what is alone in question, that there

was a primitive monotheism,—a monotheism revealed and

known from the beginning. They give no warrant to the

common assumption that "God revealed monotheism to

Adam, Noah, and others before the flood, and that the

traces of monotheistic beliefs and tendencies in heathen-

dom are derivable from the tradition of this primitive and
antediluvian monotheism. The one true God is repre-

sented in Genesis as making himself known by particular

words and in particular ways to Adam, but is nowhere

said to have taught, him that He only was God. Adam
knew, of course, only one God, as there was only one God
to know ; but that he knew there was only one God we
are not told, nor are any grounds given us even for con-

jecturing that he knew it. We are told that God created

the heavens and earth, but not that Adam was told it,

and we know too little about Adam to be able to conceive

how he could have understood the statement. We are

informed that he knew God—the God who manifested

himself to him in particular acts, but not what general

idea he formed of God—whether henotheistic, pantheistic,

or monotheistic, vrhether definitely exclusive of poly-

theism or not, or in what measure anthropomorphic. It

is not otherwise as regards what is reported of Ncah.
In fact, primitive monotheism is read into the records in

Genesis only because they are read in an inaccurate and
uncritical manner. If read aright, it would be seen that,

while they speak much of how God acted towards man,
they speak so extremely little as to what early man knew
of God that the appeal to tbem on behalf of the hypo-
tnesis of primitive monotheism must be futile, even on the

traditional view of their authorship and historicity. *

It is impossible to prove historically that m<3notheism
was the primitive religion. Were, then, ,the oldest known
historical forms of religion monotheistic 1 Many maintain
they were, but adequate evidence has never been adduced
for the opinion. The oldest known religion is pr'obabl)

the Egyptian, and for at least three thousand years its

• Among works io which the hypothesis of primitive monotheism is

aapported, the following may be mentioned :—Steuco, De Perenni
Philosopkia, 1540; Herbert, De Rdigione Oentilium, 1645; Gale,
Court 0/ the Gentiles, 1669-78; Cudworth, True Intellectual System,
1678; Bryant, Ancient Mythology, 1774-76; Creuzer, Symbolik u.
Mylholo!pe,1819-il

; DeBonald, Ligislatim Primitive, 1819; Liiken,
Traditionen dea Menschengeschlechts, 1856 ; GUdstone, JTomer and
the Bomeric Age, 1860; Ebrard, Apologetik, pt. ii., 1875; Zbckler,
Lehre mm Urstand dea Menschen, 1880 ; Cook, Origins of Religion
and Language, 1884 ; Eawlinson, Early PreixUmce of Mmolheistio
Be!if/a (No. 11 of Present Dav Tracts J.

history can be traced by the aid of authentic records con- Bgypttas

temporary with the facts to which they relate. Its religion,

origin, however, is not disclosed by Egyptian history, and
was unknown to the Egyptians themselves. When it first

appears in the light of history it has already a definite

form, a character not rude and simple, but of considerable

elevation and subtility, and is complex in contents, having

certain great gods, but not so many as in later times,

ancestor-worship, but not so developed as in later times,

and animal worship, but very little of it as compared with

later times. For the opinion that its lower elements were

older than the higher there is not a particle of properly

historical evidence,—not a trace in the inscriptions of mere

propitiation of ' ancestors, or of belief ' in the absolute

divinity of kings or animals ; on the contrary, ancestors

are always found propitiated through prayer to sotae of

the great gods, kings worshipped as emanations and

images of the sun-god, and the divine animals adored

as divine symbols and incarnations. The greater gods

mentioned on the oldest torabe and in the oldest writing?

are comparatively few, and their mere names—Osiris,

Horus, Thoth, Seb, Nut, Anubis, Apheru, Ra, Isis, Neith,

Apis—conclusively prove that they were not ancient kings

or deceased ancestors, but chiefly powers of nature, and

especially, although not exclusively, of the heavens ; yet

from the earliest historical time they were regarded as

not merely elemental, but as also ethical powers, working

indeed visibly and physically in the aspects and agents oi

nature, yet in conformity to law and with intelligence and

moral purpose. Wherever the powers of nature are thus

Worshipped as gods, the feeling that the separate powers

are not all power, that the particular deities are not the

whole of divinity, must be entertained and will find

expression. The Egyptians had undoubtedly such a sense

of the unity of the Divine from the dawn of their history,

and' they expressed it so strongly in various ways from a

very early period that they have been pronounced mono-
theists not merely by theologians attached to a traditional

dogma but by most eminent Egyptologists— De Roug6,
Mariette, Brugsch, and Renouf. As these scholars, how-
ever, truthfully present the facta, they satisfactorily refute

themselves. A religion with about a dozen great gods

—

distinct as regards their names, characteristics, histories,

relationships, symbols, and worship—is not monotheism in

the ordinary or proper sense of the term. A religion jn

which the Divine is viewed as merely immanent in nature,

and the deities deemed physical as well as moral, elemental
OS well, as ethical powers, Ls rather pantheistic than mono-
theistic. Further, all assertions to the effect that the
unity of the Divine is most emphatically expressed in the
earliest historical stages of the religion are contrary to

the evidence adduced even by those who make them.
To quote Patah-Hotep as a proof of the monotheism of
the Egyptian religion in its oldest historical phase is as
uncritical as it would be to draw Homeric theology from
the dialogues of Plato. The Egyptian religion was a
polytheism which implied monism ; it was not mono-
theism, which is exclusive of polytheism. Hence, not-

withstanding frequent approximations to monotheism, the
general result of the development of its monistic principles
was pantheism, not monotheism. As to the ancient
Chinese religion, Dr Legge easily shows that Prof. Tiele's

description of it as "a purified and organized worship of
spirits, with a predominant fetichist tendency," has no
historical warrant, but he fails completely to substantiate
his own view, namely, that it was a strict and proper
monotheism. The names T'ien and Ti aflford no evidence
that the early Chinese fathers regarded deity as truly and
properly spiritual and personal. It is not in the most
ancient Ohineso writings that snirituality and personahty
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are ascribed to T'ien, and such ascriptions are exceptional

in Chinese writings of any date. The great development

of ancestor worship in China has been largely due to the

impersonal character of T'ien. The arguments which

have been adduced in support of the hypothesis of a

primitive Semitic monotheism are also insuflBcient. M.
Kenan's belief in a monotheistic instinct peculiar to the

Semitic race has been so often and so convincingly shown

to be contradicted both by history and psychology that

another refutation of it might well be regarded as a mere
slaying of the slain. Divine names like El, Baal, Adon,

and Molech, being the oldest terms in the Semitic languages

expressive of the Divinity, and having been retaiiled

through all the changes and perversions of Semitic reli-

gion, have often been maintained to imply that primitive

Semitic belief was monotheistic. But in reality Baal,

Melech, and Adon were not names originally, or indeed

at anytime, given to the one Supreme God, or exclusively

to any particular god ; on the contrary, they were titles

applicable to many diflereiit gods. The oldest historical

form of Aryan religion—the form in which the Vedas
present it—is designated by Mas Miiller henotheism, in

opposition to the organized anthropomorphic polytheism

to which he restricts the term polytheism, but henotheism

thus understood includes polytheism in its wider and more
ordinary acceptation, while it excludes monotheism pro-

perly so called. The oldest known form of Aryan religion

was indubitably polytheistic in the sense of being the

worship of various nature-deities ; and everything approxi-

mating to monotheism in India, Persia, Greece, and other

Aryan-peopled lands was the product of later and more
advanced thought. The assertion that history everywhere
or even anywhere shows religious belief to have com-
menced with monotheism is not only unsupported by
evidence, but contrary to evidence.'

AVhile the oldest know-n religions of the world were thus

not forms of monotheism, neither were they mere poly-

theisms, wholly devoid of monistic and monotheistic germs
and tendencies. The Chinese religion, indeed, can hardly

be said to have been at any period a polytheism, the

Chinese people no more regarding spirits and deceased

ancestors as gods than Roman Catholics so regard angels

and saints. They have throughout their whole known
history explicitly and clearly acknowledged the unity of

the Divine—the uniqueness of T'ien (Ti, Shang-Ti). Had
they in like manner acknowledged the spirituality, per--

sonality, transcendence of the Divine, their monotheism

would have been indubitable. Then, even in those ancient

religions, where a plurality of deities is apparent, a sense

of the unity of the Divine is notwithstanding implied, and
in the course of their development comes to expression in

various ways. It could not be otherwise, for in these

religions the divine powers (deities) are also powers of

nature, and hence sprung from and participant in a

mysterious common nature, an ultimate and universal

agency which is at once the source of physical and divine

existences and forces. Neither nature-deities nor powers

of nature are ever conceived of, or indeed can be conceived

of, as entirely distinct and independent. The lowest forms

of polythebm, such as fetichism and animism, have no

more marked characteristic than the indefiniteness of their

' The view opposed in the above paragraph is that maintained in

the following works (as well as those mentioned in the previous note),

—De Roug^, jSiudes sur le Rituel Fun^raire, 1860 ; Renouf, Hibbert

Lectures, 1879 ; Brugsch, Religion «. Uylhologie d. alien Aegypter,

1884 ; Lcgge, Religion o/the Chinese, 1880 ; Renan, Hist, des Langues

Shnitiques, also Considerations sur U Caraclire Gen. des Peuples

Semitique^, and Nouvelles Considerations ; Pesch, Der Oottesbegriff in

den heidnischen Religionen des Alterlhuins, 1886. Among the many
replies to Renan, Max MiiHer's ("Semitic Monotheism," in Chips, vol.

i.) and Steiuthal's (in Z. V.S. \Y., i.) specially merit to be mentioned.

idea of the Divine and the imperfect individualization of
their deities. In the highest forms of nature-worship, e.g.,

the Vedic, Egyptian, and Babylonian-Assyrian, the same
trait is perceptible. This implicit monism of nature-
worship may, through the action of various causes, come
to explicit utterance in diverse modes, and has in fact done
so, with the result that even in the oldest known poly-
theisms are to be found remarkable approximations to
monotheism. One form of approximation was henotheism.
When_ worship is ardent and earnest the particular god
worshipped is apt to have ascribed to him the attributes,

as it were, of all the gods—an almost absolute and
exclusive godhead. Max MUUer has shown how prominent
a phenomenon henotheism is in the Vedas. Page Kenouf
has shown that it is very conspicuous also in the ancient
inscriptions and hymns of Egypt. Horus, Ra, Osiris,

Amun, Knum, were severally spoken of as if each were
absolute God, invested not only with distinctive divine
attributes but with all divine attributes. In the religious

records of Babylon and Assyria monotheistic approxima-
tions of the same kind are likewise common. Now, in

themselves such monotheistic modes of expression may
truly be held to be the products of passing moods of mind,
not reflexions of permanent conviction. But every mood
of mind tends to perpetuate itself, and the enthusiasm
of piety which utters itself in henotheistic praises and
prayers may take abiding possession of the soul of a
powerful ruler or even of the hearts of a whole class of

society or of a whole people, and may seem to them to

find the strongest possible confirmation in experience.

We may illustrate from Assyrian religious history.

Tiglath-Pileser showed a marked preference for the

worship of Asshur, to him " king of all the gods," " he
who rules supreme over the gods." Nebuchadnezzar,
again, showed a great partiality for the god Merodach,
and applied exclusively to him such magnificent titles as
" the lord of all beings," " the lord of the house of the

gods," " the lord of lords," " the lord of the gods," " the

king of heaven and earth." Nabonidus, on the other

hand, specially revered Sin, the moon-god, and represented

him as " the great divinity," " the king of gods upon
gods," " the chief and king of the gods of heaven and
earth." A preference of this kind might arise from some
merely accidental or personal cause, and be confirmed by
experiences mainly individual, and yet have a vast

historical influence. The devotional choice of a people

must tend, however, still more than that of any monarch
to the elevation of one god towards absolute godhead It

was accordingly what raised Asshur, the special national

god of the Assyrians, to the head of the Babylonian-

Assyrian pantheon during the Assyrian period. In a

struggle of deities for supremacy the national god has an

immense advantage in that he Eas both the piety and the

patriotism of the people on his side. His rule is identified

with providence ; he is credited with all the victories and
successes of the nation ; and his power and godhead ssem
certified by fact and experience. The logic of events in

every advancing nation combines with the essential tend-

encies of piety and with the growth of conscience and
reason to promote belief in the unity and perfection of

the Divine. The general course of providence is no more
polytheistic than it is atheistic. The best exemplification

of the operation of tlje piety of an influential class in tran-

scending polytheism is Brahmanism. But for the impulse

given by Brahmanical piety Brahmanical speculation would

never have reduced the Vedic gods to manifestations of

Brahma. Henotheistic forms of approximation to mono-

theism are not, however, the only ones. Particular gods

—all of them—may be dropped out of view, and the

generic thought of God alone retained. The mind and
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heart of the devout may be directed exclusively to the

power of the powers, the God in the gods, God simply,

the Divinity. The formation of names expressing Divinity

in the abstract is an evidence of the existence of such a

process, and names of the kind are to be found even among
very rude peo^ples. But there are more obvious and con-

clusive indications. In one of the most ancient of books,

for example, and probably the oldest manuscript in the

world, the maxims of Patah-Hotep, a wise Egyptian prince

of the fifth dynasty, God simply (nutar) is often spoken

of without a name or any mythological characteristic, and

in a way which is in itself quite monotheistic. " If any

one beareth himself proudly he will be humbled by God,

who maketh his strength." " If thou art a wise man,

bring up thy son in the love of God." " God loveth the

obedient, and hateth the disobedient." Sentences like

these standing alone would b& pronounced by every one

monotheistic ; and even when standing alongside of refer-

ences to "gods" and "powers" they show that said gods

and powers were not deemed by the Egyptian sage 'incon-

sistent with oneness of power and godhead or exhaustive

of their fulness. In Babylonian-Assyrian religious history

there are also distinct traces of the rise of the spirits

of worshippers above particular deities, simply to deity.

Sometimes they appear with special clearness in con-

nexions which tell of awakened and afflicted conscience,

of the pressure of a sense of sin and guilt forcing on the

heart, as it were, a conviction of One with whom it has to

deal, of its need of the forgiveness and favour, not of this

god or of that, but of God. The following passage may
be cited as an instance. " O my Lord, my sins are many,

my trespasses are great, and the wrath of the gods has

plagued me with disease, and with sickness and sorrow.

I fainted, but no one stretched forth his hand ! I groaned,

but no one heard ! O Lord, do not abandon Thy servant

;

in the waters of the great stream do Thou take his hand
;

the sins which he has committed do Thou turn to righteous-

ness." Many parallel passages might be drawn from
Hindu, Greek, and other sources. Clearness of moral

perception is decidedly favourable to monotheistic belief.

The practical reason contributes as well as the speculative

reason, and precisely in the measure of its healthiness and
vigour, to the formation of a true idea of the Divine. It

was due more to their moral earnestness and insight than

to their intellectual superiority that the Persians came
Bearer to monotheism than any other people of heathen

antiquity. Ahrimau was entirely evil, and therefore only

to be hated and combated ; while Ahuramazd was abso-

lutely divine, perfectly good, and therefore to be supremely

worshipped and obeyed. This moral dualism approached

more closely to true monotheism than the later speculative

monism, which placed above both Ahuramazd and Ahriman
Zervanakarene, boundless time, indeterminate being, an

ethically indifferent destiny. Finally, reason in striving to

understand and explain the world tends towards mono-
theism. The mind cannot be expected to recognize the

unity of God until it recognizes the unity of nature; when
it sees nature to be a whole, a universe or cosmos, it

cannot but form a conception of it which will be panthe-

istic, if the unity of substance, law,° and evolution be alone

acknowledged, and monotheistic if a unity of causality,

rational plai;, and ethical purpose be also apprehended.

In the measure in which reason advances either on the

path of scientific investigation or of philosophical specu-

lation, polytheism must retreat and disappear ; in the

measure in which it discerns unity, order, system, moral

government, indications of spiritual character and design

in the world, monotheism must rise and sp'read. Now, in

the chief progressive heathen nations reason, it can be

proved, has gradually gained _pn imagination. Hence the

polytheisms which they built up in their youth have beeii

undermined and broken down by them in their maturity.*

A monotheistic movement can be clearly traced in

ancient Greece. The popular religion of Greece, as it

appeared in the Homeric poems, was as distinctly poly

theistic and as little monotheistic as any known religion.

Its gods were all finite, begotten, and thoroughly indi-

vidualized beings. The need of unity was responded tc

only by tho supremacy of Zeus, and Zeus was subject to

destiny, surrounded by an aristocracy far from orderly

or obedient, and participant in weakness, folly, and vice.

To its eternal honour the Greek spirit, however, was not

content with so inadequate a conception of the Divine, but

laboured to amend, enlarge, and elevate it. The poets

and dramatists of Greece purified and ennobled the popular

myths, and, in particular, so idealized the character and
agency of Zeus as to render them accordant with a true

conception of the Godhead. The Zeus of .iEschylus ^nd of

Sophocles was not only not the Zeiis of Homer, but was a
god belief in whom was inconsistent with belief in any
of the Homeric gods. The dramatists of Greece did not

assail the popular conception of Divinity, but they sub-

stituted for it one which implied that it was without

warraut or excuse. They developed the germs of mono-
theism in the Greek religion, while leaving untouched its

polytheistic assumptions and affirmations. These, how-
ever, were not only persistently undermined, but often

directly attacked by the philosophers, some of whom
eventually reached a reasoned knowledge of the one
absolute Mind. Xenophaues, Empedocles, and Anaxagoras
were among the pre-Socratic philosophers who, on grounds
of reason, rejected the polytheism and anthropomorphism
of the current mythology, and advocated belief in one all-

perfect divine nature. Socrates, although avoiding all

attacks on the popular religion calculated to weaken the

popular reverence for divine things, had real faith only in

the one supreme Reason, the source and end of all things ;

and the best representatives of later Greek philosophy

were in this respect his followers. Plato attained by his

dialectic a conception of God which will always deeply

interest thoughtful men. God he deemed the highest

object of knowledge and love, the source of all .being,

cognoscibility, truth, excellence, and beauty,—the One, the

Good. The controversy as to whether his conception may
be more correctly designated theistic or pantheistic will,

perhaps, never be "brought to a decisive conclusion, but
in its general truth and grandeur it must be admitted

far to transcend either the monotheism of the vulgar

or any popular form of pantheism. Aristotle's character-

istic cautiousness of judgment showed itself in the very

meagreness of his theology. The representation which he
gives of God hardly meets at all the demands of affection

and of practical life, yet so far as it goes will be generally

regarded as thoroughly reasonable. It is more unequivo-
cally theistic than that of Plato. It sets forth God aa
without plurality and vidthout parts ; free from matter,

contingency, change, and development ; the eternal un-

moved mover, whose essence is pure energy ; absolute

^ The best literature relating to the subject of the preceding
paragraph 13 indicated in the lists of books given in connexion with
the relevant sections in Tide's Outlines of the History of Religion,

and particularly in the Fi-ench translation by M. Vemes. Hegel's
Philosophy of Religion, Buusen's Ood in History, Freeman Clarke's
Ten Great Religions, the St Giles Lectures on the Faiths of the World,
still more the series of Sacred Books of Vie East, and of ancient texts
published under the title of Records of the Past, and the volumes of

the Rev. de VHist. des Religions, will be found useful to those wish-

ing to make a survey of heathen thought regarding God so far as it

approximated to the theistic idea. For the conceptions of the Divine
entertained by non-civilized peoples, see especially Waitz'e AnthrO'
poUgie, and Keville's Religions des N'on-Civilitls, who both «l7B
extensive lists of literature.
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{pirit, self-thinking reason, the vo^m<s votjitcus ; the one

perfect being, whose life is completely blessed, and whose

likeness is tie goal towards \ijhich the whole universe

tends. Stoicism was originally and predominantly a

materialistic or hylozoic form of pantheism ; but some of

its greatest representatives conceived of God in a decid-

edly theistic manner as the supreme moral reason. The
beautiful hymn of Cleanthes to Zeus is full of the purest

devotional feeling, springing from a clear sense of personal

relationship to the one all-ruling personal Spirit. Greek
philosophy proceeded throughout its whole course in entire

independence of the popular polytheism, and was a con-

tinuous demonstration of its futility ; and it largely con-

tributed to that reasoned natural knowledge of God which
must underlie all rational belief in revelation. It discerned

in some measure all the chief arguments which have since-

been employed as theistic proofs. It failed, ho fever, to

conceive of God as truly creative, or of the universe as in

its very substance the result of divine action ; it failed also

to make evident, even to cultured minds, the superiority

of monotheism to pantheism and scepticism ; and it failed

especially to convert the- common people to faith in one
sole Deity.i

TjBCk- Israel presents us with the first example of a mono-
sismtn cbSistic nation. The controversies as to how Israel ac-
••*'" quired this pre-eminence can only be decided by critical

and historical investigations into which we cannot here

enter (see Iseael).

dTest* The science of Old Testament theology, giving due heed
Bit ,0 the results of critical, historical, and exegetical research
eology, regarding the documents with which it deals, has to trace

by what means and through what stages Hebrew mono-
theism was developed and established ; and to the treatises

on this science our readers must be referred; The mono-
theistic movement in Israel was one of continuous progress

through incessant conflict until a result was reached of

incalculable value to humanity. That result was a faith

in God singularly comprehensive, sublime, and practical,

—

a faith which rested, not on speculation and reasoning, l3ut

on a conviction of God having directly revealed Himself
to the spirits of men, and which, while ignoring meta-

physical theorizing, ascribed to God all metaphysical as

well as moral perfections ; a faith which, in spite of its

Binjplicity, so apprehended the relationship of God to nature

as neither to confound them like pantheism nor to separate

them like deisto, but to assert both the immanence and the

transcendence of the divine ; a faith in a living and per-

sonal God, the almighty and sole creator, preserver, and
ruler of the world ; a faith, especially, in a God holy in all

His ways and righteous in all His works, who was directing

and guiding human affairs to a destination worthy of

His own character ; and, therefore, an essentially ethical,

elevating, and hopeful faith. The existence of utterances

in the Hebrew Scriptures which show that Hebrew faith

was cot always thus enlightened, and sometimes conceived

of God as partial and cruel, is no reason for not acknow-
edging the general justice and grandeur of its representa-

tion of the Supreme.^

The God of the Old Testament is also the God of the

^ew. Christ and the apostles accepted what Moses and
he prophets had taught copcerning God ; they assigned to

1 See Zeller, Die Enivnekdung dis Monotheismus hei den Qriechen

(in Vortrlige, vol. i.); and Cocker, Christianity and Greek Philosophy,

1876; also, Meiners, Bistoria Doctrinae de Vera Deo, 1780.
» See the 0. T. Theologies o[ Oehler, Schultz, Kayser, Piepenbring,

ic. ; Ewald, Lehre der Bibel von, Ootl ; Baudissen, Stud. z. Semit.

Rdigionsgeschichte ; Kuencn, Hibbert Lecture ; Dubm, Theologie d.

PropKelen ; W. Robertson Smith, Prophets of Israel, kc. As to the

uame " Jahveh," an instractiva summary and examination of views is

given by Prof. Driver in his article " Recent Theories on the Origin

tnd Kature of the Tetragrammaton," in Studia Biiliea, Oxford, 1885.

Him no other attributes than had already been assigned to
Him. Like Closes and the prophets also they made nc
attempt formally to prove the existence or logically to
define the nature of God, but spoke of Him either as from
vision or inspiration. And yet their doctrine of God has
original and peculiar features. Thus, first, the fatherhood
of God was taught with incomparable distinctness and
fulness by Jesus Christ,—a fatherhood not merely of
natural creation or national election, but of spiritual
relationship of love, sympathy, mercy, and grace for
individual souls. Such fatherhood, if acknowledged at
all, was only very rarely and vaguely acknowledged in

heathendom, and, although not wholly absent from the
Old Testament, is far from clearly and prominently there,

and, indeed, is present chiefly by implication in passages
which refer directly only to God's connexion with the
people of Israel, as an elect and covenant people ; it is

conspicuous and central, however, in the conception of

God introduced by Christianity. Secondly, Divine father-

hood had its correlate in Divine sonship. God is repre-

sented in the New Testament as revealing His fatherhood
through His Son, Jesus Christ. In Old Testament repre-

sentations of Israel, the Messiah, and Wisdom, and in the
Logos doctrine of Judseo-Alexandrian philosophy, some
approximations to this conception of the Divine may be
traced, but they fell far short of it. According to the

New Testament, God is not merely infinitely exalted

above the world and definitely distinguished therefrom, nor
merely immanent and everywhere operative in nature, but
also incarnate in Christ ; and Christ is not merely " the

Son of man," essentially sharing in humanity and truly

representing it before God, but also " the Son of God,"
essentially sharing in Divinity, and giving the fullest

disclosure of it to man. The foundation of the Christian

faith as laid down in the New Testament is that Christ

through His unique relation as Son to the Father perfectly

declared and expressed the nature and will of God in

relation to human salvation. Thirdly, God is exhibited

in the New Testament as the Sjjirit, the Holy Ghost, who
dwells in the spirits of men, to work in them the will of

the Father, and to conform them to the image of the Son.

Only when thus exhibited can the revelation of the Divine

name be regarded from the New Testament point of view

as other than manifestly incomplete. Even the manifesta-

tion of God in Christ, being objective and single, must be

supplemented by a manifestation which is subjective and
multiple, before the one God, the one Christ, can find a

place in the manifoldness of souls, the multitude of sep-

arate hearts and lives. The manifestation of the' Spirit

is snch a manifestation, and completes in principle the

irevelation of. the Christian idea of God, the revelation of

His threefold nature and name. This revelation completed

God can be thought of as absolute spirit, absolute love,

absolute good, and was, to some extent explicitly, and

throughout implicitly, so represented in the New Testa-

ment. It is precisely in virtue of the threefold represen-

tation of God characteristic of the New Testament that

Christianity is still held by so many of the world's pro-

foundest thinkers as the absolute and perfect religion, the

crown and consummation of religion,—speculatively con-

sidered, an absolute revelation of God, and practically

considered, a perfect salvation,—within which there may

be infinite evolution and progress, but beyond which there

can be no true light or real growth.^

The threefold representation of God in the New Testa-

ment was an entirely religious and practical representa-

tion, inseparably connected with the historical facts of

' The New Testament representation of God is treated of in the ^'elB

Testament Theologies of Schmid, Reuss, dosterzee, and Weiss
;
also m

Wittichen, Die Idee GoUes, 1865.
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Christ's life and the spiritual experiences of the early

Christians. It was not an ontological or even theological

doctrine, and will be identified by no competent exegete
with the dogma of the Divine Trinity set forth in the

oecumenical creeds. The propositions constitutive of the

dogma of the Trinity—the propositions in the symbols of

Nice, Constantinople, and Toledo relative to the immanent
distinctions and relations in the Godhead— were not drawn
directly from the New Testament, and could not be ex-

pressed in New Testament terms. They were the pro-

ducts of reason speculating on a revelation to faith—the
New Testamer.'i representation of God as a father, a
redeemer, and a sanctifier—with a view to conserve and
vindicate, explain and comprehend it. They were only
formed through centuries of effort, only elaborated by the
aid of the conceptions and formulated in the terms of

Greek and Roman metaphysics. The evolution of the
doctrine of the Trinity was far the most important fact

in the doctrinal history of the church during the first five

centuries of its post-apostolic existence. To trace and
describe it fully would be almost to exhibit the history of

Christian thought during these centuries. It had neces-

sarily an immense influence on the development of theism.

The acceptance of the catholic doctrine, of the Trinity

implied the rejection of pantheism, of abstract monotheism,
of all forms of monarchianisra or unitarianism. It decided

that theistic
_
development was not to be on these lines or

in these directions. At the same time the dogma itself

was a seed for new growths of theistic thought, and
demanded a development consistent with its own nature.

It is a doctrine, not as to the manifestations and revela-

tions of Godhead, but as to their ground and explanation,

the constitution of Godhead, a doctrine as to a trinity of

essence, which accounts for the Trinity of the gospel dis-

pensation. It affirms the unity of God, but requires us
to conceive of His unity, not as an abstract or indeter-

minate self-identity, not as " sterile, monotonous simpli-

city," but as a unity rich in distinctions and perfections,

—

the unity of an infinite fulness of life and love, the unity
of a Godhead in which there are Father, Son, and Holy
Spirit, a trinity of persons, a diversity of properties, a
vpriety of oiSces, a multiplicity of operations, yet sameness
of nature, equality of power and glory, oneness in purpose
and affection, harmony of will and work. It finds its

dogmatic expression as to what is ultimate in it in the

formula—One substance in three persons, of which the first

eternally generates the second, and the third eternally

proceeds from tha first and second. Now, manifestly,

however much such a doctrine as this may have satisfied

thought on a revelation as to the Godhead, it cannot have
exhausted or completed, it. If it answered certain ques-

tions it raised others,' and these more speculative and pro-

found than those which had been answered. AVhat is

meant by affirming God to be " substance " or " in three

persons "
! What is meant by divine " generation " or

" procession " ! How are the substance and persons

related t How are the persons distinguished and inter-

related f These and many kindred and connected ques-

tions reason became bound to discuss by its adoption of

the doctrine of the Trinity. This obligation could only be
temporarily and partially evaded or concealed by represent-

ing the doctrine as "a mystery " to be accepted simply on
authority or with blind faith. Data of the doctrine may
have been given to faith, but the doctrine itself was the
work of reason, and on no ground not plainly absurd could
that work be held to have terminated in 589 a.d. As
soon as an inspired record is left at all, as soon as any
speculation is allowed on its contents, as soon as the pro-

cess of forming doctrine is permitted to begin, all conceiv-
able right to stop the movement anywhere is lost. By the

blending, however, of trinitarianism with theism the whole

character of the latter was, of necessity, profoundly

changed. A trinitarian theism must be vastly different

from a unitarian as regards practice. It must be equally

so as regards theory. It must be far more speculative.

By its very nature it is bound to undertake speculative

labours in which a simply unitarian theism will feel no

call to engage.'

It was the general conviction of the early Christian

writers that formal proofs of the Divine existence were

neither necessary nor useful. In their view the idea of

God was native to the soul, the knowledge of God intuitive,

the mind of man a mirror in which, if not rusted by sin,

God could not fail to be reflected. The design argument,

however, came early into use and was frequently employed.

More speculative modes of reasoning were resorted to by

Dionysius of Tarsus, Augustine, and Boetius. The unity

of God had to be incessantly affirmed against polytheists,

Gnostics, and Manich Deans. The incomprehensibility of

God and His cognoscibility were both maintained, although

each was sometimes so emphasized as to seem to obscure

the other. Ihat the knowledge of God may be reached

by the three ways of causality, ner/aiion, and eminence was
implied by the pseudo-Dionysius, although only explicitly

announced by Scotus. Neither any systematic treatment

of the Divine attributes nor any elaborate discussion of

single attributes was attempted. The hypothesis of

eternal creation found a vigorous defender in Origen, but
met with the same fate as the dualist hypothesis of un-

created matter and the pantheistic hypothesis of emana-
tion. Of all the patristic theologians Augustine was
undoubtedly the most philosophical apologist and ex-

ponent of theism. He alone attempted to refute agnos-

ticism, and to find a basis for the knowledge of God in a

doctrine of cognition in general. On the large, difficult,

and as j-et far from adequately investigated subject, the

influence of Platonic and Aristotelian, Stoic and Academic,
Neopythagorean and Neoplatonic speculation on the for-

mation of the Christian docin'na de Deo, it is, of course,

impossible here to entor.^

Mohammed (570-632) founded a monotheistic religion

which spread with amazing rapidity through Arabia, Syria,

Persia, North Africa, and Spain, and gave, almost wherever
it spread, a mighty impulse to the minds and wills of

men. It was received as the gift of special inspiration

and revelation, although its creed contained little of

moment on which reason would seem to be incompetent

to decide. It had obvious merits, and must be admitted
to have rendered real and important services to culture,

religion, and humanity, but had also conspicuous faults,

which have done much injury to individual, domestic, and
national life. If the latest were always the best, it would
be the most perfect of the three great theistic religions of

the world; but it is, in fact, the least developed and most
defective. Instead of evolving and extending, it marred
and mutilated the theistic idea which it borrowed. In-

stead of representing God as possessed of all spiritual

fulness and perfections, it exhibited Him as devoid of

the divinest spiritual attributes. It recognized His
transcendent exaltation above His creatures, but not His
sympathetic .presence with His creatures; apprehended

vividly His almighty power. His eternity. His omnipres-

ence and omniscience, but only vaguely and dimly His

moral glory, His love and goodness, His righteousne.<i3

' Banr, Ch. Lekre V. d. Dreieinigkcit, &c., 1841-43; Meier, Lehre

V. d. TriniUU in hist. Entwiclcl., 1844.
' Roesler, Pkilosophia Vdcris Ecd. de Deo, 1782; and the histories

of Cliristiau doctrine by Hagenbach, Neander, Sbedd, Eonifas, Sheldon,

Hamack, kc.\ Gangauf, JJcs h, Auf/ustiyius speculative Lrhre von
On(t, 1SS4,
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aad holiness. The Allah of Mohammed was essentially

daspotic will, and so fell far below the Jahveh of Moses,

esssnlially rigliteousness, and the Heavenly Father of

Christ, essentially holy love. Mohammedanism is almost

as contrary to Christianity as one form of theism can be

(o another. It is as unitarian as Christianity is trini-

tarian. Its cardinal tenet is as distinctly antitrinitarian

as anti-polytheistic. It has often been represented as hav-

ing had the providential task assigned it of preparing the

way for Christianity by destroying polytheism ; in reality,

it has hitherto offered a far more stubborn resistance to

Christianity than any polytheistic religion has done.'

The mediseval world was so complex, so full of contrasts

and contradictions, that it cannot be " summed up in a

formula." Most general statements current regarding it

will be found on examination only partially true. It

is often described as the age in which external religious

authority ruled, and all religious thought ran in narrow,

strictly prescribed paths, whereas, in fact, the medieeval

theologians were far freer to speculate on almost all points

of religious doctrine than Protestant divines have been.

Because traditionalism abounded, it is forgotten that ration-

alism also abounded ; because scholasticism flourished,

that mysticism was prevalent ; because theism was com-

mon, that pantheism, speculative and practical, was not

uncommon. The Middle Age was, however, par excellence,

the age of theology. Theology never before or since so

interested and dominated the human intellect. Nearly

every eminent mediseval thinker was a theologian. The
chief stream.s of theistic belief and speculation which tra-

versed the Middle Age were three,—the Christian, Jewish,

and Mohammedan. The first was much the broadest and

fullest. Few points of theistic doctrine were left un-

handled by the Christian divines of the Middle Age. The
conclusions came to on the chief points were various and
divergent. As to the manner in which God is known, for

instance, some laid stress on faith or authoritative revela-

tion ; others on immediate consciousness, the direct vision

of the pure in heart, the illumination of the Spirit of God
in the minds and hearts of the true children of God

;

others on reason and proof ; and some attempted media-

tion and synthesis. Anselm gave logical form to an a

priori argument for the Divine existence based on the idea

of God as a being than whom a greater cannot be con-

ceived. His most ingenious attempt to demonstrate the

absurdity of supposing the perfect, the infinite, to be a

mere subjective fiction prepared the way for the multitude

of attempts, identical or similar in aim, which have since

been made. Thomas Aquinas was the best representative

of those who held that the invisible God was only to be

known through His visible works. He argued from motion

to a mover, fronr effect to cause, from the contingent to

the necessary, from lower kinds of good to a supreme

good, and from order and purpose in the world to a

governing intelligence. Raymond of Sebonde added to the

ontological and physico-teleological arguments a moral

argument. William of Occam criticized keenly and un-

favourably both the a priori and a posteriori proofs, and

held that the existence of God was not a known truth but

merely an article of faith. There was not less diversity of

view as to how far God may be known. Erigena held

that even God Himself could not comprehend His ovm

nature, and Eckhart that the nature of God is neces-

sarily unknowable, as being a nature without nature,

without predicates, without opposites, pure oneness. That

man cannot know God's real nature, cannot know Him per

esseniiam, cannot have a quidditiva cognitio Dei, and that

' See Mohammedanism, and authorities there mentioned ; also

Kueaeo, HMerl Lectures, lect 1, with authors and works there

indicated.
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the so-called attributes of God are only descriptive of the
effects of His operations as they appear to the human
mind, or even are merely symbols or metaphors, was
maintained by many of the scholastic doctors. Aquinas,
for example, with all his confidence as a dogmatic system-
builder, so denied the cognoscibility of God. That the
human mind may have a true, although it cannot have a
perfect knowledge of God,—an apprehensive but not a
comprehensive knowledge of Him,—was, however, in the
Middle Age, as it has been ever since, the position most
commonly taken up. The scholastic divines discussed a
multitude of foolish questions regarding God, but that

was not due to extravagant faith in the power of the

human mind to know or comprehend God. Prof. Sheldon
very justly says, " on the whole, the scholastic theology,

notwithstanding some strong negative statements, assumes
in reality a minimum of acquaintanceship with the essen-

tial nature of God." The negative statements are, for

the most part, those of the mystics with respect to the

beatific vision. Medieval discussions as to the nature

of God turned chiefly on two points,—the relation of

the Divine essence to the Divine attributes and of the

one Divine substance to the three Divine persons. The
conclusion come to by the vast majority of scholastic theo-

logians on the_ first point was that the attributes were not

really or objectively in God, but merely human repre-

sentations reflected, as it were, on the idea of God, because

the mental constitution of man is wh?t it is, and because

God wished to be thought of in certain divers manners.

To hold them objectively real in God, and therefore intrin-

sically distinct either from the essence of God or from one

another, was considered to be incompatible both with the

incomprehensibility and with the absolute simplicity of

the Divine nature. Duns Sootus, in maintaining that the

attributes were forni.alitates realiler distinctse, took up an

exceptional position. On the other point the conclusion

as generally reached was one seemingly quite inconsistent

with the foregoing, namely, that the persons were objec-

tively and eternally real and distinct. The discrepancy is

especially apparent in those theologians {e.g., Anselm,

Abelard, Hugo and Richard of St Victor, Alexander of

Hales, and Aquinas) who represented the persons of the

Trinity as corresponding to distinctions among the very

attributes which they in another reference denied to be

distinct. The mediaeval schoolmen, with very few and

doubtful exceptions, conjoined with their theism the

doctrine of the Trinity as defined by the ancient church.

Roscelin of Compicgne and Gilbert de la Porrde laid

themselves open to the charge of tritheism ; and obviously

nominalism, by allowing nothing but a nominal existence

to the essenco- or general nature of which the individual

is a specimen, tended towards tritheism,—towards resolv-

ing the Trinity into a triad of Divine individuals or self-

subsistent beings, connected only by a common specific

character. While the schoolmen accepted the doctrine of

the Trinity on authority, they did not conceive them-

selves precluded from endeavouring to illustrate it and

to make it appear as consonant to reason as possible.

They sought to show its consistency with the unity of God,

and its "eneral reasonableness by various speculative con-

siderations, but especially by the aid of analogies drawn

from the constitution of the mind and even from particular

physical phenomena. They did not suppose that they were

thereby demonstrating the doctrine of the Trinity : they

fully reco'-fnized that doctrine to be the indication of a

mystery, "dark with excess of light," and the truth of

which could only be directly apprehended in the beatific

vision conferred by the highest and most special grace;

but they proceeded on the belief that, inasmuch as it waa

a central truth of revelation, the whole creation, and»
XXIII. — 31
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Boove all, the nature and essence of man's spirit, must
tear witness to it. At least one good result followed.

Those who exercised their minds on the doctrine of the

Trinity were necessarily led in some measure to form

another idea of God than that of either an indeterminate

unity or a confused synthesis of attributes,—to think of

Him, with some clearness and steadiness, in an organic

and harmonious manner, as absolute being, absolute life,

absolute spirit, absolute intelligence, absolute love. Such
thought as this distinctly appeared in Anselm, the St

Victors, Aquinas, Bonaventura, Dante, &c. The omni-
presence, omnipotence, and omniscience of God, and,

generally, what are called His metaphysical and intellectual

attributes, were discussed with excessive elaborateness and
subtlety, while His moral attributes were left in the back-

ground, or considered without sufficient earnestness or

insight. The problems regarding the relationship of the

iDivine attributes to human agency, and, in particular, as

to the compatibility of Divine prescience and predestina-

tion with human freedom and responsibility, were even too

laboriously and minutely debated between the mediaeval
Augustinians and their opponents. What the disputants
on both sides lacked was intellectual humility. They
etrode along " dim and perilous ways " as if they were in

plain and safe paths, or as if their own faculties were
euperhuman. As to the general relation of God to the
Universe, few, if any, of the schoolmen can be charged
with deism. While assigning to God a being and life

transcending the universe, they also affirmed that He wa^
everywhere in the universe, everywhere wholly present,

everywhere essentially and actively present. Pantheism
was prevalent all through the Middle Ages, but only two
of its representatives, perhaps—Erigena and Eckhart,

—

showed much speculative capacity.'

Mohammedan theism drew chiefly from faith and fana-

ticism the force which carried it onwards with such rapid-

ity in its early career of conquest. At the same time it

powerfully stimulated reason, as soon appeared in remark-
able intellectual achievements. Of course, reason could
not fail to reflect on the contents of the faith by which
it had been awakened. The result was the formation of

many schools of religious opinion. So far as our subject

is concerned, however, all mediaeval Mohammedan thinkers
may be ranked as philosophers, theologians, or mystics.

The philosophers derived little of their doctrine from
Mohammed. Even in what they taught regarding God
they followed mainly Aristotle, and in some measure the

Neoplatonists. They maintained the unity of God, but
conceived of it in a way unknown to Mohammed, namely,
as a 'inity allowing of the reality of no distinctions, quali-

ties, or attributes in God. Then, although they affirmed

the unity of God ia the strictest abstract manner, they
were not monists but dualists, inasmuch as they denied
creation ex nihilo, and asserted the eternity of matter. The
mode in which they supposed the multiplicity of finite

' For the history of mediseval theism may be consulted the histories

«f philosophy by Tennemann, Eitter, Erdmann, to. ; the special
Ijiatories of medijeval philosophy by Stockl and Haureau, and of later
scholasticism by K. Werner; the histories of the Trinity and of
Christian doctrine already mentioned ; and a multitude of monographs,
e.g., those of Christlieb, Huber, and StocW on Erigena; of Basse,
ftemusat, Bduchitte on Anselm or his ontological argument ; Delitzsch's

'^ritische Darstdlung der Ooiteslehre da Thomas Aquinas ; Eitschl's
"Gesch. Studien z. ch. Lebre von Gott," in Jahreab. f. dettlsche

Theol., X., referring chiefly to Aqninas and Scotus, &c. Mediteval
mysticistu has found in Schmidt, Lasson, Preger, Jundt, admirable
historians. On Eckhart there are good works by Martensen, La&son,
and othepi J sea also a paper by Prof. Pearson in MtTid, No. xli.

Od medieval predestinarianism consult chapter in Mozley's TreaUse
on the Augvttinian Doctrine of Predestination. The keenest hostile

criticism of medioval theiam is that of Pasquale CErcole, 11 Tdsmo
PHoa^eo Chrittiano, 1884.

things to iiave been produced from God was ly a series of

emanations originating in Divine intelligence, not in Divine

will. Their proofs of the Divine existence were, for the

most part, founded on the principle of causality. Tho
philosophers did not openly oppose the theism of the

Koran, but they ignored it or set it aside, and represented*

it as only a useful popular faith, not a response to the

demands of cultured reason. The " theologians," on the

other hand, took their stand upon the Koran, sought to

defend and develop into doctrine its representations of

God, and to show the inconclusiveness and inconsistencies

of the teaching of the philosophers regarding God. Even
those of them, however, who exalted faith and revelation

most—the orthodox Motakallemin or Asharites—by no

means dispensed with philosophy and reason. It was
chiefly on the metaphysical hypothesis of the atomic consti-

tution of matter that they rested their proofs of the Divine

existence. It was by subtle reasonings that they sought

to establish the non-eternity of matter and the unity and
immateriality of God. It was on speculative grounds that

they contended God had eternally possessed all the attri-

butes ascribed to Him in the Koran. Their predestina-

tionism was as logically elaborated as that of the Augus-

tinian scholastics. There flourished for a short period a

school of liberal Mohammedan theologians, the Motazil-

ites, who, while accepting the two fundamental doctrines

of Islam—the unity of God and the divine mission of

Mohammed,—refused to regard the Koran as an absolute

religious authority, and sought to transform Mohammed-
anism into a reasonable and ethical monotheism. They
insisted 'on the rightful conformity of faith to reason, on

human freedom, and on the righteousness as well as the

unity of God. They endeavoured, in fact, to substitute

for a God whose essence was absolute or arbitrary will a

God whose essence was justice. This meant, however, not

to develop or even reform, .but to subvert and displace the

Mohammedan idea of God, and the wonder is, not that

they failed in so arduous a task, but that they had the

courage to undertake it. Mohammedan mysticism (Sufism)

was a reaction, chiefly of the Persian mind, against the

narrowness and harshness of the monotheism of the Arabian
prophet. Unlike philosophy, it was not a mere exotic,

but an indigenous growth witbin the Mohammedan area,

and hence orthodoxy has never been able to eradicate it.

It has been the chief support of spiritual feeling and the

chief source of poetry in Mohammedan lands. It still

flourishes, has branches innumerable, and through its poets

has shed seed widely even over Christendom. The mystics

refuse to think of God as an arbitrary unlimited Will,

separate and apart from everything ; as one who reveals

Himself clearly only through the words of a prophet ; aa

a being before whom man is mere dust and ashes, and who
demands no higher service than fear, unquestioning faith,

and outward obedience. In their view God is immanent
in all things, expresses Himself through all things, and ia

the essence of every human soul. There is not only no
God but God, but no being, life, or spirit except the being,

life, and spirit of God ; and every man may be God's
prophet, and more even than His prophet. For a man to

know God is to see that God is immanent in himself, and
that he is one with God, the universal life which breathes

through all things. Such knowledge or vision must glorify

all nature, and must dilate and rejoice the heart of him
who possesses it. Joy and ecstacy must characterize tho

worship of the Sufi. A religious scepticism based on

philosophical scepticism—disbelief in the existence of God
grounded on disbelief in any truth not guaranteed by
sense or mathematical demonstration— was not unknown
among the Saracens, although no work in defence of it has

come down to us, and perhaps none may have been written.
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In Algazel philosophical scepticism was combined with

religious dogmatism and mysticism. He subjected the

doctrines of the philosophers to a keen and hostile criticism,

and maintained that reason was incompetent to reach the

knowledge of God, yet cherished an ardent and exalted

faith in God, based partly on the Koran and partly on

mystic contemplation and devout experience.^

Jewish and Mohammedan religious thought were inti-

mately connected in the Middle Age, and ran a nearly

parallel course. The Rabbanites and the Karaites of Juda-

ism corresponded to the orthodox and the Motazilites of

Mohammedanism. In their theism there was no n'!w

feature or peculiar significance. Jewish theosophic mysti-

cism found expression in the Kabbalah. The idea of God
there presented was at once excessively abstract and
excessively fanciful. It must be studied, however, in the

original source or in special works. The Jewish philoso-

phers differed little from the Arabian philosophers in their

teaching regarding the evidences of the Divine existence,

the nature and consequences of the Divine unity, and the

meaning of the Divine attributes. At the same time, they,

with a few exceptions, affirmed the non-eternity of matter,

and did not, like the Arabian Aristotelians, represent pro-

vidence as merely general. They maintained strongly the

transcendence of God and the impossibility of the human
mind forming any positive conception of His essential being.

They held that He was known as necessarily existent, but

also as in Himself necessarily unknowable. Their view of

the unity of God led them to an idea of God which may
not, unjustly be designated agnostic, and which prevented

their regarding either nature or Scripture as a revelation

of what God really is. Almost alone among eminent Jew-

ish writers of the Middle Age, Jehuda Halevi contended

that the representation of God given in the revelation to

Israel was self-evidencing, independent of the support of

philosophy, and unattainable in any speculative way. The
function of reason was, in his view, not to sit in judgment
on what had been delivered regarding God to the Jews,

but to repel the objections which philosophy had brought

against it, and to show the inadequacy of the results

reached by unaided human intelligence. Maimonides

undertook to establish that reason and faith, science and

revelation, were at one in what they afiirmed regarding

God, but in order to make out his thesis he sacrificed the

literal sense of Scripture whenever it did not accord with

the tenets of his philosophy, and substituted for the

representation of God given through Moses and the

prophets one very different in character. His idea of

God is highly abstract and metaphysical,—the idea of a

being so unlike every other being that no name or predicate

whatever when applied to Him can bear its ordinary,

or indeed any intelligible meaning. Existence, eternity,

unity, power, wisdom, justice, and other attributes, are

not in Him what they are in any other being or even

analogous in Him to what they are in any other being.^

'- ' SchaUraatani's GeschicMe der religiosen u. philosophiachm Secten

bei dm Arabern, Germ, trans, by Haarbriicker, 1850-51 ; WUstenfeld,

Die Akademie der Araber u. ihre Lehrer, 1837; Schmblders, Essai

sur Us tcolea Philosophiques ehn les Arabes, 1842; JIunk, MCangea

de Philosopkie Jnive el Arabe, 1859; Steiner, Die Mutaziliten Oder

Fteidenker in Islam, 1865; Renan, Averroet et L'Aierroisme, 1852,

&c. On Eastern mysticism, seo Tholuck, Sufismua s. Thccsophia

Persarum Panlheistica, 1821, and Bluthmsammbing aus der morgen-

landischen Mystik, 1825; Cowell, "Persian Literature," in Oxford

Essays for 1855 ; Palmer, Oriental Mysticism, 1867; Redhouse, Th*

Uesntvi of Jelalu-d-Din, 1881 sq.; Vaughan, in Hours with the

Mystics, treats of tbe Oriental as well as ChriAian mysticiL Eor

Pereian mysticism in its latest forms, seo De Gobinean, Religions et

Philosophie dans VAsie CentraU, 1866. On Algazel, see Gosche,

" Ueber Ghazzalis Leben n. Werke," in Abhand. (philol. u. hist.) d. k.

Akad. d. Wiss. z. Berlin, 1858.
' Munk, Esjuisse Historiquede la Philosophie chee les Juif; 1849;

Eisler, Vorlesunten fiber die jildis-hen Philosopncn des Mitttlalterf,

In Christian Europe the human mind took a fresn start

at the epoch of the Renaissance. It revolted against the

authorities to which it had long been submissive, and
exercised private judgment with a confidence uncorrected

and unmoderated by experience. It turned with ardour

to the free discussion of the greatest theme of tliought,

and probably at no period of history has there been more
individual diversity of opinion on that theme. God and
His relation to the universe were treated of from a multi-

tude of points of view. Scepticism, naturalism, and pan-

theism appeared in various forms ; all ancient systems of

thought as to the Supreme Being found advocates ; all

modern theories as to the nature of the Divine were in

some measure anticipated. Did our limits permit it would
not be uninteresting to expound the speculations concern-

ing Deity of several of the writers of the Renaissance,

—

and especially, perhaps, of these three—Nicolaus of Cusa,

Giordano Bruno, and Thomas Campanella. The theo-

sophic mysticism of the period was a preparation for the

Reformation.^

The fusion of theology and philosophy was the distinc-

tive feature of mediaeval Christendom ; their separation

has been a marked characteristic of modern Christendom.

Even when both have been occupied with religious

inquiries and thoughts of God they have kept apart ; they

have often co-operated, but seldom commingled. Theology

has been on the whole cleric, and comparatively conserva-

tive
;
philosophy has been on the whole laic, and compara-

tively progressive. But for theology holding fast to what

had been handed down as truth regarding God there must
have been little continuity or consistency in the development

of religious convictions ; but for philosophy restlessly seek-

ing ever more light there would have been little growth or

increase of knowledge of the Divine.

The Reformers held that there was a knowledge of God
naturally planted in the human mind, and also derivable

from observation of the constitution and government of

the world, but that this knowledge was so marred and

corrupted by ignorance and sin as to require to be con-

firmed and supplemented by the far clearer and fuller light

of the special revelation in the Scriptures. They were

deeply sensible of the evils which had ariaen from the

over-speculation of the scholastic divines on the nature of

God, and were under the impression that it would have

been well if men had been content to accept the statements

of Scripture on the subject with simple and unhesitating

faith. Luther wished theology to begin at once with Jesus

Christ. Melanchthon said, '> There is no reason why we
should devote ourselves much to these most lofty subjects,

the doctrine of God, of the unity of God, of the Trinity ol

God"; and in the early editions of his Loci Communes he

entered into no discussion of these themes. Zwingli in hia

De Vera et Falsa Eeligione and even Calvin in his Institviio

Religionis Christians delineated the doctrina de Deo only

in outline and genera! features. In the confessions of the

churches of the Reformation nothing which the ancient

church had oecumenically determined as regards that

doctrine was rejected, and nothing new was added thereto.

It soon became apparent, however, that tin mind would

by no means confine its thoughts of God within the limits

which the Reformers believed to be alone legitimate and

safe. The idea of God is so central in religion that it

must affect and be affected by every change of thought on

1870, 1876; Joil, Beitrage s. Oesch. d. Philosophie, 1876. On'th(

Kabbalah,' tee Frtnck and Ginshurg. Knnfmann, OeschichU der Attri-

butenlehre in der jadischen ReligionspSilosophie der Mittdalters,

1877; Friedlander, Quide of the Pervlesed of Maimonides, 3 vols.,

1885;
• M. Can1ir»'o Phitosophische Weltanschauung der Reformationsxtt,

1887; Var>iiii'sIicligiimspMlosophie,l 61-59, 89-75, 76-80; B^ Vi
Conoscenza di Dio, iii. 1-90.
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any religious theme. The many and violent controversies

within Protestantism all reacted on the doctrine relative

to Deity, causing it to be studied with intense energy, but

in a manner and spirit very unfavourable, on the whole, to

truth and piety. Every new dispute elicited more abstruse

conclusions and more subtle definitions. In the disputa-

tions of orthodox divines of the 17th and 18th centuries as

to the nature, the attributes, the decrees, and the operations

of God, we see scholasticism with all its peculiarities re-

introduced and often exaggerated Yet Protestant theism
was in various respects an advance on that of the doctors

of medieval scholasticism. The protest of the Reformers
against the faults of the scholastic treatment regarding

God did not lose its pertinency or value because their own
followers fell into these very faults. If the subsequent
history plainly showed that the doctrine could, not have
been so fixedly and exhaustively determined by the ancient

church as the Reformers supposed, it also showed that
the scholastic treatment of the doctrine had been justly
condemned by them, and that speculation regarding God
when not rooted in spiritual experience must necessarily

be unfruitful. 'The scholasticism of Protestantism was in

essential contradiction to the genius and aim of Protestan-

tism. Then, in the Protestant doctri^e of God more
prominence was given than had previously been done to

His manifestation in redemption, to the relation of His
character towards sin, and, in particular, to the attribute

of justice. The strong emphasis laid on the righteousness

of God marked a distinct ethical advance. At the same
time the idea of God in the older Protestant theology was
far from ethically complete. His fatherhood was strangely

ignored or most defectively apprehended. Absolute sove-

reignty had assigned to it the place which should have
>"een given to holy love, and was often conceived of in an
Jiliethical manner. Further, whereas among mediaaval

tteologians it was the rule and not the exception, among
Protestant divines it was the rare exception and not the

rale, to affirm- God to be unknowable. They asserted

merely His incomprehensibility and man's limited know-
ledge of His perfections. They did not in general, how-
ever, abandon, at least explicitly, the premiss from which
mediasval theologians inferred the Divine incognoscibility,

namely, that the absolute simplicity of the Divine essence

was incompatible with the existence of distinctions there-
in.i

Difference of opinion as to the relation of reason to

Scripture was in the Protestant world one of the chief

causes of difference of belief as to God. Assaults on
trinitarianism were contemporary with the Reformation,
and they proceeded more on the conviction that the

doctrine of the Trinity was unreasonable than that it was
unscriptural. The founder of Socinianism, indeed, not
only fully accepted the authority of Scripture, but went
so far as to represent it as the source of all religious truth,

even of the primary truths of natural religion
; yet, while

he thus apparently and in theory attributed the knowledge
of God more to Scripture and less to reason than did
Luther or Calvin, really and in practice he did just the
reverse, because he conceived quite otherwise of the con-
nexion between Scripture and reason. While he held
Scripture to be the source of religious truth, he also held
reason to be so the organ of religious truth that nothing
contrary to reason could be accepted on the authority of

Scripture, aiid that only those declarations of Scripture

could be deemed to be interpreted aright which were inter-

preted in accordance with the axioms of reason. Luther,
on the other hand, proclaimed aloud. Strangle reason like

' Gas3, Oesch. d. prot. Dogm., i. ; Heppe, Z)oym. d. deuisch. Prates-

tantismusim 16UnJakrh., i. ; Frank, Gesch. d. prot. Theol., i. ; Dorner,
*"«/. nf Prot Th.. iL ; and MuUer, De Oodsleer van Caltdjn, 1883.

a dangerous beast if it dare to question Scripture ; a,ni

Calvin, although he did not speak so harshly, demanded
the unqualified submission of reason to the authority ol

Scripture. Antitrinitarianism has maintained its ground
throughout the Protestant area, has assumed a variety of

forms, and has exerted a powerful influence. It has been

unable, it is often said, to do more than revive the

doctrines which distracted the ancient church and were
condemned by it as heresies. And this must be so far

admitted. The doctrine of the Trinity comprehends only

a few propositions, and every departure from it must
involve a rejection of one or more of these, and must,

consequently, belong to some one of a very few possible

types or classes of belief. But essentially the statement is

superficial and unjust. For the ways in which, and the

grounds on which, both the affirmations of which the

doctrine consists and the negations of these have been main-

tained have not been the same. Alike the defences and the

attacks have in the later era implied a deeper consciousness

of the nature of the problems in dispute than those of earlier

times. As of history in general, so of the history of the

doctrine of God, it holds good that no present has been the

mere reproduction of any past The rationalistic process Ueieia

was carried farther in English deism and its Continental

developments. Deism sought to found religion on reason

alone. It represents " nature " as the sole and sufficient

revelation of God. There is no warr.^nt- for the view that

the deists held nature to be independent of God, self-

conservative and self-operative,—or, in other words, God
to be withdrawn from nature, merely looking on and

"seeing it go." They believed that God acted through

natural laws, and that it was doubtful if He ever acted

otherwise than through these. Whatever was taught

about God in Christianity and other positive religion.i

beyond what reason could infer from nature ought, in

their opinion, to be rejected as fiction and superstition.

All their zeal was negative,—against " superstition."

What was positive in their own doctrine had but a feeble

hold on them. God was little more to them than a

logical inference from the general constitution of the

world. They lacked perception of the presence of God,

not only in the Bible, but in all human life and history."

Modern philosophy, from its rise to the close of the 18th Moden

century, showed a double development, the one ideal and P*"'*-

the other empirical, the Cartesian and the Baconian. The '^"^ ^'

former was the more essentially religious. Descartes en-

deavoured to found philosophy on an indubitable refuta-

tion of absolute scepticism. Such a refutation he believed

himself to have effected when he had argued that thought,

even in the form of doubt, necessarily implies the exist-

ence of him who thinks ; that the implication yields a

universal criterion of certainty ; and that the presence ol

the idea of God in a man's mind, the consciousness of the

mind's imperfection, and especially the character of the

mind's concept of God as that of the most real being con-

taining every perfection, demonstratively establish that

God is and is what He is thought to be. God is and is

true ; therefore man has not been made to err, and what-

ever he clearly and distinctly sees as true must be true.

In the opinion of Descartes, the idea of God is inherent

in reason, is the seal of all certainty, and the corner-stone

of all true philosophy. To the whole Cartesian school

theology was the foundation of all science. To Spinoza,

^ Besides the works of Gass, Frank, and Dorner already mentioned

see the histories of deism by Leiand, Lechler, and Sayous ; o!

rationalism by Staudlin, Jlioluck, Hagenbach, and Hurst; Noack's

Freidcnker, 3 vols., 1853-55; Fairar's Crit. Hist, of Free Thought.

1863; Hunt's Rel. Thought in England, 3 vols., 1870-73; Leslie

Stephen's Engl. Thought in the Eighteenth Cent., 2 vols., 1883;
Cairns's Unhdief in the Eighteenth Cent., 1881; Beard's Hib. Led.,

1883 ; and the 2d voL of Gillett's God in Human Thought, 1874.
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who most fully developed some of the distinctive principles

of Descartes, it was identical with all science, for to him
God was the only substance, and all things else were
only His attributes or modes. Besides the pantheism of

Spinoza, the occasionalism of Gnelinx, Malebranche's vision

of things in God, Leibnitz's pre-established harmony and
optimism, and Wolf's rationalism were natural, if not
necessary, outgrowths from the same root,—Cartesian
theism. Perhaps, of all the many services to the cause
of theism with which Cartesianism must be credited the
greatest was that it constantly gave prominence to the
absolute perfection of God.' Baconian or empirical philo-

sophy was content if, by the ways of causality and design,

it could rise to an apprehension of a First Cause and Su-
preme Intelligence. It tended of itself to a phenomenal-
ism, sensationism, associationism, unfavourable to theism.
It was, however, counteracted, restrained, and modified by
Cartesianism and Platonista, and it naturally allied itself

with positive science. The massive defence of theism
erected by the Cambridge school of philosophy against

atheism, fatalism, and the denial of moral distinctions was
avowedly built on a Platonic foundation. The popularity

during the 18th century of the design argument, and what
was called physico-theology, was largely due to the impres-

aion made on the general mind by the brilliant discoveries

of the founders of modern astronomy, chemistry, and other

physical sciences. Bishop Berkeley showed how an em-
pirical philosophy might be logically evolved into a theistic

immaterialism, Hume how it might be logically dissolved

into an agnostic nihilism.

In the 16th, 17th, and 18th centuries mysticism had
many representatives, several of whom, as, e.y., Weigel,

Ottingen, Swedenborg, and especially Jacob Boehme, are

entitled to a considerable place in any detailed history of

theism. To the eyes of Boehme God revealed Himself
from without and within in the most real and intimate

manner. In the powers, antagonisms, and conjunctions

of creation he saw the energies, struggles, and victories of

the creative Spirit itself ; in the constitution and opera-

tions of physical and human nature, the essential constitu-

tion and necessary processes of the Divine nature. His
thoughts of God were in striking contrast to those of the

deists and natural theologians of the 17th and 18th cen-

turies, and strikingly anticipated those of a Schelling,

Hegel, and Baader in the 19th century. Could Sweden-
borg's doctrine of" correspondences be verified, our means
of insight into the character of God would be largely

extended.

The 19th century is sufficiently far advanced to allow

us to see that a new epoch even in the history of theism

began near its commencement. The revolution in philo-

sophy initiated by Kant has profoundly affected theistic

thought. It has introduced that type of agnosticism

which is what is most original and distinctive in the

antitheism of the present age, and at the same time stimu-

lated reason to undertake bolder inquiries as to the Divine

than those which Kant prohibited. The enlarged and
deepened views of the universe attained through the dis-

coveries of recent physical science have rendered incredible

the idea of a God remote from the worlH, irresistible the

' Saissel, in the first part of his Modem Pantheism has some-

what elaborate studies on (1) the theism of Descartes, (2) God in

ihe system of Malebranche, (3) the pantheism of Spinoza, and (4) the

theism of Leibnitz. Huber (1854) and Elvenich (1865) have written

special treatises on the Cartesian proofs of the Divine existence.

Among the most thoroogh studies of Spinoza ar» those of Camerar,

Pollock, and Martinean. Herder, Voigtlander, and others have

niaintaiued that he was a theist, not a pantheist. On the Thiodicts

of Leibnitz there are three excellent papers by Prof. Torrey in the

Andover Rev. for October, November, and December 1885. The best

general history of philosophy is Knno Fischer's ; the best history of

Cartesianism F, Bouillier'o. '

conviction that the eternal source of things must bo
immanent in their constitution, changes, and laws. The
rapid growth of biology and the spread of the doctrine of
evolution have not only tended in the same direction, but
given a new and nobler conception of the teleology of the
universe, and, consequently, of God as the supreme in-

telligence. History—which the natural theologians of the
18th century so strangely ignored, which the solitary
Italian thinker Vico alone recognized with clearness and
comprehensiveness of vision to be necessarily the chief
scene of the self-revelation of God—began with Lessing
and Herder to be generally seen in its true religious light.

The comparative or historical method of study has created
two disciplines or sciences, comparative theology and
Biblical theology,—which are both largely occupied with
tracing the development of the idea of God. The ethical
spirit of the age has so told on its religious teaching that to
no generation save that to which the gospel was originally
given has the Divine fatherhood been so distinctly set
forth as to the present. Dogmatic theology, especially in
Germany, has been earnestly active ; and its chief repre-
sentatives have laboured so to amend and advance the
doctrine concerning God that it may satisfy the new
requirements which have arisen.

It is now necessary briefly to iadicate the present state of thought PreMnl
on the chief points and problems of theism. state of
As to the origin, then, of our actual idea of God, that, it is seen, thought

can only be the whole religious history of man which precedes it. Origin o^
and the whole religious nature of man which underlies that history, idea of
It ia absurd to refer exclusively to any faculty, intuition, or feeling, q^^
any- revelation or instruction, any person or event, what can be
traced in growth and formation through thousands of years, and
can be shown by facts and documents to have been influenced by
all the chief causes which have made history what it is. The
history of the idea of God is the centre of all history, both explained
by and explaining it ; and our nineteenth-century idea of God is

the result of the entire historico-psychological process which has
produced the culture and religion of the 19th century. The idea
of God is what it now is because God's whole guidance of man and
man's whole search for God, the whole economy and evolution of
things and the whole constitution and development of thought and
feeling, have been what they have beon from the beginning of
history to the present time. Anthropology, comparative psycho,
logy, the science of language, comparative theology, Biblical theo-
logj-, the history «f philosophy, and the history of Christian
doctrine, have ill been engaged in attempting to discover the
factors and stages of the vast and complex process which has
resulted in the accepted idea of God ; and, by their separste and
conjunct endeavours, they have succeeded in casting great light on
all parts of the process.

As to the absolute historical origin of theism—as to where, when,
and how the theistic conception of the Divine first obtained recog-
nition among men—a definitive answer haa not yet been reached.
But the labour expended on the problem has not been wasted. It
has made clearer the nature of the inquiry, rendered apj»arent the
unsatisfactoriness of previous solutions, opened up glimpses of divers
ways by which men have been led to belief in the unity of God,
and accumulated means and materials for future and probably more
successful work.
The question aa to the psychological origin of theism cannot be

wholly separated from that as to its historical origin. Unlesa
theism can be shown to be the primitive form of religion, it cannot
be held to have had an entirely peculiar and distinct psychological
origin^ but must be viewed as rimply a phase or development of
religion. It cannot be said that there is as yet agreement as to
the psychological origin, or as to the psychological constitution
even, of religion. The hypothesis of a simple impartation of the
knowledge of God and spiritual things through primitive revelation,

or through instruction and tradition which go back to the first

appearance of man on earth, still retains a hold on certain conser-
vative minds, but has received no confirmation from modem scienco
and discovery, and ia plainly of its very nature inadequate. A
revelation relative to God in words or signs could have no meaning
to a mind devoid of thoughts of God ; spiritual instruction is only
possible where there are spiritual powers to understand and profit

Dy it; tradition will carry nothing far to which intelligence is in-

different. There have been many attempts made dnrlng the present
century to refer the origin of belief in God to some emotional
source, some element or state of sensitivity. Thns Strcnss has re-

affirmed the hypothesis of Epicurus, Lucretius, and Hume, that

fear made the gods ; Feuerbach has resolved religion into desiv^
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God being conceived to be what man would wish himself to be

;

Schleiermacher has argued that a feeling of absolute dependence,

of pure and complete passiveneas, is our evidence for the presence

of au infinite energy, an infinite being; Mansel has represented

the feeling of dependence and the conviction of moral obligation as

the sources of the religions consciousness ; Pfleiderer represents reli-

gion as a response to the sense of conflict and contradiction between

man's feelings of dependence and of freedom; Rauwenhoff traces

its origin to respect (Achtung), the root also of moral conduct and
of family life ; others have referred it to specific ethical feelings;

and many have represented it to be essentially love. The number
of these attempts and the diversity of these results are explained

by the complexity of religious feeling. In religion all the feelings

which raise man above the merely animal condition are involved.

Man is not religious by any one feeling or by a few feelings, but

by the whole constitution of his emotional nature. His heart,

with all its wealth of feelings, has been made for God. Hence all

the theories referred to have easily been shown to be one-sided,

and to have exaggerated the significance and influence in religion

of particular emotional elements, but hence also they aU contain

more or less important portions of the truth, and have all contri-

buted towards a knowledge of the full truth. Man is not only,

however, disposed by all his chief sentiments for religion, but all

these sentiments, when normally and healthfully developed, tend
towards theism. It is only in a theistic form of religion that they

ean find true rest ajid satisfaction. One God can alone be the

object of the highest devotional fear, can alone be regarded as

ideally perfect, or as a being on whom the worshipper is absolutely

dependent, can alone be loved with the whole heart and esteemed
with undivided reverence, can alone be recognized as the solo author

of the laoral law, the alone good. The theories which trace the

origin of religion to feeling have the merit of recognizing that

religion is not an affair of mere intellect ; that the Divine could

ot even" be known by men if they had not feelings and affections

as well as intellectual powers ; that, if God be love, for example,
He can only be known by love ; that, if He have moral attributes,

we must have moral feelings in order to be able to recognize them.
On the other hand, in so far as those theories represent religion as

reducible to mere feeling or as independent of intellect, they have
the fault of overlooking that all the feelings included in religion

presuppose apprehensions and judgments, and are valid only in so

far as they have the warrant of intelligence. It is as much an
error, however, to account for religion by any one intellectual

principle as by any one emotional element Religion has no one
special seat, such as "the central point of unity behind conscious-

ness," imagined by Schleiermacher; no "special organ," such as
" conscience " was supposed to be by Schenkel ; and no one special

principle of cognition, such as the law of causal-ty has been repre-

sented to be by several philosophers and theologians. All the

ultimate princiyles of cognition are involved in. religion, and all

lead, if consistently followed far enough, to theism. The whole
head as well as the whole heart has been made for religion, and for

the perfect form of religion. Max Miiller, in his Eibbcri Lectures,

traces the idea of God to a special faculty of religion—" a subjective

faculty for the apprehension of the infinite," "a mental faculty,

which, independent of, nay, in spite of, sense and reason, enables

man to apprehend the infinite under different names and under
varying disguises." This view will not bear, perhaps, a closo

scrutiny. The infinite, as an implicit condition of thought, is not

more involved in religious than in other thought. We cannot
think anything as finite without implying the infinite. Space

cannot be thought of except as ext€'i\siveVij, nor time except a.s pro-

tcnsively, infinite. As a condition of thought, the infinite is in-

volved in religious knowledge only so far as it is involved in all

knowledge. On the other hand, as an explicit object of thought,

it is not present in the lower forms of religion at all, which exist

only because the thought of infinity is not associated in the religious

consciousness with that of Deity, except where reflexion is some-
what highly developed; and, even in the highest stages of religion,

it is only apprehended as one aspect of Deity. Infinity is not God,
but merely an attribute of the attributes of God, and not even an
exclusively Divine attribute. The hypothesis that the idea of God
is gained- by intuition or vision is proved to be erroneous by the

fact that the idea of God, and the process by which it is reached,

are capable of being analysed, and therefore not simple, and like-

wise by the variety aad discordance ot the ideas of God wluch have
been actually formed. The apprehension of God seems to be only

possible through a iprocess which involves all that is essential in

the human constitution—will, affection, intelligence, conscience,

reason,—and the ideas which they supply—cause, design, goodness,

infinity, &c. These are so connected that they may all be embraced
in a single act and coalesce in one grand issue. During the last

thirty years there has been more psychological investigation as to

the origin and nature of religion t'lan during all previous history,'

and the whole tendency of it has been to set aside all solutions

which represent man as religious only in virtue of particular senti-

ments or priiiciples, and to make manifest that the psychology of

religion is that of the entire human nature in a special relationsnip.

The best of the later investigations are much more thorough and
comprehensive than any of earlier date.^

The agnosticism originated by Kant has been one of the distinc-

tive and prominent phenomena in the history of religion and theism

during the 19th century. It sprang out of an earlier agnosticism.

Hume and his predecessors admitted that the conditions of thought

—otherwise, the categories of -experience or ideas of reason—were

in appearance necessary and objectively valid, but in reality only

arbitrary and subjective, their seeming necessity and objectivity

being illusory, and consequent on mere repetitions and accidental

associations of sensations and feelings. Kant showed that they

were not only seemingly but really necessary to thought, and
irresolvable into the particular in experience. He denied, however,

that we are entitled to consider them as of more than subjective

applicability,'—that what we necessarily think must necessarily be,

or be as we think it. He afiirmed all knowledge to be confined)

to experience, the phenomenal, the conditioned. It was quite in

accordance with this view of the limits of knowledge that he should

have denied that we can know God, even while he affirmed that

we cannot but think of God. It was by no means in obvious

harmony with it that he should have affirmed that we must, on
moral grounds, retain a certain belief in God. Sir W. Hamilton
and Dean Mansel followed Kant in holding that we can have no
knowledge of God in Himself, as knowledge is only of the relative

and phenomenal. They strove to show that the notions of the

unconditioned, the infinite, the absolute, are mere negations of

thought, which destroy themselves by their mutual contradictions

and by the absurdities which they involve. Yet both of these

philosophers held that there is a revelation of God in Scripture

and conscience, and that wo are bound to believe it, not indeed as

teaching us what God really is, but what He wishes us to believe

concerning Him. Herbert Spencer, . adopting Kant's theory of

the limits of knowledge, and regarding as decisive Hamilton and
Mansel's polemic against the philosophies of the Absolute, has

concluded that the only truth underlying professed revelations,

positive religions, and so-called theological sciences is the existence

of an unknowable and unthinkable cause of all things. In the

view of the Positivist the unknowable itself is a metaphysical

fiction. The Kantian doctrine has had a still more extensive

influence in Germany than in Britain, and German phOosophers

and theologians have displayed great ingenuity in their endeavours

to combine with it some sort of recognition of God and of religion.

Fries, Do Wette, and others have relegated religion to the sphere

of faith, Schleiermacher and his followers to that of feeling, RitscU
and his school to that of ethical wants, F. A. Lange to that of

imagination, &c. Their common aim has been to find for piety

towards God a special place which they can fence off from the rest

of human nature, so as to be able to claim for religion independence

of reason, speculation, and science, a right to existence eVon

although necessarily ignorant of the object of its faith, feeliug,

moral sense, or phantasy.'
The movement indicated has led to no direct conclusion which

has obtained, or is likely to obtain, general assent. It has had,

however, a very important indireict result It has shown how

I

interested in, and dependent on, a true criticism or science ol

cognition are theism and theology. It has made increasingly

manifest the immense significance to religion of the problem as to

the powers and limits of thought which Kant stated and discussed

with so much vigour and originality. Hence research into what
the Germans call "die erkenntnisstheoretischen Grundsiitze'*—the
philosophical bases—of theism has been greatly stimulated and
advanced by the movement This is an enormous gain, which
more than compensates for sundry incidental losses. Kant's solu-

tion of the problem which he placed in the foreground of philosophy
has not been found to be one in which the mind can rest From
his agnosticism down to the very empiricism which it was his ain
to refute descent is logically inevitable. The agnosticism of piety

has in no form been able to discover a halting place,—a spot on

' Among recent disquisitions iis to the psychological oiigin of the rellgloiu

consciousness and the concepLion of God may bo specifled—Pfleiderer'a in last

ed. of his Religionsphilosophiet Biedermann's in last ed. of hla Dogmalik; W.
nennann'B in his Die Religion im TerhaUniss zum Welterkennen undiur SUtlich-
keit, 1S79 ; Eaftan's in his Dai Wesen der chr. Religion, 1881 ; Lipsias'a in Ma
Philosophie und Religion, 1885; and RauwenhoSo In his "0n!5ta«n van del
Godsdienst," Theot. Tijdschr., May 1885.

3 Among worlds in which it is denied that the real nature of God can bfl

known are—Kant's ^r, d. r. F. ; FIchte'a Kr. alter Offinbarung : Schleiermacher\
Rcden, DiaUkCik, and Olaubenslehre ; Trendelenburg's Log. Vntersuchungen^ IL

55 i.x.-xxlv.; Hamilton's Leet. on Met., and Discussions ; Mansel's Bampton Lid.,
Kan Philosophy oftb£ Condicio7ted; 11. SptDcer^s First Principles: and the writing*
of Lanpe, KitschI, and other Neo-Kanlists. Among works in which the real co(f-

noscibility of God is affirmed are—Calderwood's Ph. of the Infinite; C. Bodge^i
S\is. Th., 1.; M'Cosh's Jnl. of the Mind, Phil. Series. <tc.; H. B. Smith's Jntr. to

Ch. Th., and Faith and Philosophy. Maurice's What is Revelation f ; Ynung'fc
Province of Reason; and Harris's Phil. Bases of Theism. See also L. Robert
De la Certitude, &c.,lBSOi OiU-Laprune, />« /a Certitude Morale, IQSO ; G. Derepsa
Lej Theories de I'fnconnaissable, 1883 ; G. Matheson, in Can the Old Faith Live
icilh the Net! 1, 1885 ; R. T. Smith, Man't Knowledge of Man and of Ood, 1886

;

Schramm, Die Erkennbarkeit Ootiei, 1876 ; and Bertling, Die Erkambarkett Oottee,

1885.
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which to raise theism or any solid religions construction. In no

form has it been able to prove its legitimacy, to mainUin its self-

consistency, or to defend itself successfully against the agnosticism

of unbelief. It is, therefore, not surprising that it should have

been very generally regarded as dangerous to theism m reality,

^en when friendly to it in intention. Yet there >^
much m the

theory of cognition on which it proceeds which the the.st can

utilim Indeed, no theory of cognition can afford a satisfactory

basis to theism which does not largely adopt and assimilate that of

Kant He has conclusively shown t)iat all our knowledge is a

avnthesis of contingent impressions and necessary conditions; that

without the latter there can be neither sense, understanding nor

reason: that they constitute intelligence, . and are the light ot

mind- that they also pervade the whole world of experience and

illuminate it; that there is neither thing nor thought in the ani-

verse which does not exhiuit them in some of their aspects
;
that

apart from them there can be no reality, no truth no science

The agnostic corollaries appended to this theory by Kant and

others, instead of being necessary consequences from it, are incon-

sistent with it. Kant and the agnostics say that we know only

th. conditioned; but what they prove is thart we know also the

conditions of thought, and that these conditions are themselves

unconditioned, otherwise they ^fould not be necessary They affirm

that we can know only the phenomenal and relative but what they

establish is that it is as impossible to know only the relative and

phenomenal as to know only the absolute and noumenal, and that

in so far as we kno'w at all we know through ideas which are

absolute and noumenal in the only intelligible, and in a very real

and important, sense. They maintain what is very true, if not a

truism, that the categories are only valid for experience, and they

iraplv that this is because experience limits and defines the cate-

Kories, whereas, according to ttieir own theory, it is the categories

which condition experience and enter as constituents into all

experience, so that to say that the categories are only valid for

experience means ver, little, experience merely existing so far as

the categories enable us to have it and being va id «oJ" ^ the

categcriis are legitimately applied, although not farther, which

leavSs no more piesumption against religious experience than

against sensible experience. They have denied the objective validity

of the categories or necessarj conditions of thought This denial

is the distinctive feature of all modem agnosticism and the theist

who would vindicate the reality of his knowledge of God, the legi-

timacy of his belief in God, the worth of bis religious experience,

must refute the reasonings by which it has been supported
;
show

that consciousness testifies against it, the subjectivity of any true

category being unthinkable a.id inconceivable; and indicate how

its admission must subvert not only the foundation of theology but

of all other sciences, and resolve them aU into castles m the air

or into such stuff as dreams are made of. In the accomplishment

of this task as much guidance and aid may be found, perhaps, m
the theories of cognition of Ferrier and Rosmini as irom those of

any of the Germans; but Hegel and his followers not a few of the

Herbartists, Ulrici, Harms, and many other German thinkers,

have contributed to show the falsity of the critical theory at this

point. Amended here, it is a theory admirably fitted to be the

eomer-stone of a philosophical theism.
. , .

,

More may be attempted to be done m the region of the necessary

and unconditioned, ^he conditions of thought the cat«go™«
"f

experience, the ideas of reason are all linked tog«^th«, so that each

haTits own place and is part of a whole. And of what whole ?

The idea of &od. All the metaphysical categories are included

therein for God is the Absolute Being ; a 1 the physical categones,

or He is Absolute Force and Life ; all the mental categories, for

He is Absolute Spirit; all the moral categories, for He is the

Absolutely Good. The idea of God is the richest, the most

inc u We the most comprehensive, of all ideas It is the idea of

deas for it takes up all other ideas into itself and gives them

unTty. so that they constitute a system The whole system issues

"nto and is rendered organic by. the idea of God, which, indeed

contahis within itself all the ideas which are the conditions of

huifan re^on and the grounds of known existence.. AU sciences

and even all phases and varieties of human experience, are only

developments ^of some of the ideas included m this supreme and

all comm-ehensive idea, and the developments have m no instance

exhausted the ideas. Hence in the idea of God must be the whole

ruth of the universe as well as of the mind. These sentences are

an nttempt to express in the briefest intelligible form what it was

?he aim of the so?^alled philosophy of the Absolute to prove to be

not oTly t ue, but the truth. Hegel and Schelling krause and

Baader and their associates, all felt themselves to have the one

mtLion in life of making manifest that God was thus the truth.

^» rSit of all knowledge, self-revealing in all science, the sole

X t of\u ph losophy.^Tho Absolute with which they occupied

thSves so earnestly was no abstraction, no fiction, such as

HaTat»n and Ma^sel Supposed it to be, -not the who ly mdeter-

minate not that which is out of all relation
\ojlfjyl^^-^'ll^^

•nything. not the Unknowable.-but the ground of all relationship,

the fonndation alike of existence and of thought, that which it is

not only not impossible to know, but which it is impossible not to

know, the knowledge of it being implied in all knowledge. Hegel

expressed not only his own conviction, but the central and vital

thought of the whole anti-agnostic movement which culminated in

him when he wrote, "The object ot religion is, like that of philo-

sophy, the eternal truth itself in its objective existence : it is God,

and nothing but God, and the explanation of God. Philosophy is

not a wisdom of the world, but a knowledge of the unworldly ; not

a knowledge of outward matter, of empirical being and life, bul

knowledge of that which is eternal, of that which is God and which

flows from His nature, as that must manifest and develop itselK

Hence philosophy in explaining religion explains itself, and in

explaining itself explains religion. Philosophy and religion thua

coincide in that they have one and the same object." Thtf

adherents of the philosophy of the Absolute must be admitted tq

have fallen, in their revulsion from agnosticism, into many extras

vogances of gnosticism ; but a theist who does ncft sympathize

with their main aim, snd even accepts most of the results as to

which they are agreed, cannot be credited with having- much
philosophical insight into what a thorough and consistent theism

implies. A God who is not the Absolute as they understood tha

term, not the Unconditioned revealed in all that is conditioned,

and the essential content of all knowledge at its highest, cannoX

be the God either' of a profound' philosophy or a fully-developed

religion. The philosophy of the Absolute was, on the whole, a

great advance towards a philosophical theism.'

And yet it was largely pantheistic, and tended strongly towards

pantheism. This was not surprising. Any philosophy which is

in thorough earnest to show that God is the giound of all existence

and the condition of all knowledge must find it difficult to retain

a firm grasp of the personality and trauscendence of the Divine

and to set them forth with due prominence. Certainly some of

the most influential representatives of the philosophy of the

Absolute ignored or misrepresented them. The consequence was,

however, that a band of thinkers soon appeared who were animated

with the most zealous desire to do justice to these aspects of the

Absolute, and to make evident the one-sidedness and inadequacy

of every pantheistic conception ot the Divine. This was the

common aim of those who gathered around the younger Fichte,

and whose literary organ was the Zcitschrift far Pkilosophie.

Chalybaus, K. Ph. Fischer, Sengler, Weisse, Wirth, and UWci

may be named as among the ablest and most active. . The Roman

Catholic Giinther and his followers worked in much the same

spirit. Lotze has effectively co-operated by his ingenious defence

of the thesis that "perfect personalitj is to be found only in God,

whUe in all finite spirits there exists only a weak imitation of

personality ; the finiteness of the finite is not a productive condi-

tion of personality, but rather a limiting barrier to its perfect

development." This movement also, th*?n, has tended to develop

and contributed to enrich the theory of theism. Its special mis-

sion has been to prove that theism is wider than pantheism, and

can include all the truth in pantheism, while pantheism must

necessarily exclude truth in theism essential to the vitality and

vigour both of religion and of morality.^
, , , j- i- »i

The philosophy of the Absolute, judged of from a distinctly

theistic point of view, was defective on another ^de. It regarded

too exclusively the necessary and formal in thought, trusted almost

entirely to its insight into the significance of the categories and lU

powers of rational deduction. Hence the idea of the Divine which

it attained, if vast and comprehensive, was also vague and abstract,

shadowy and unimpressive. Correcrion was needed on. this side

also and it came through Schk-iermacber and that large company

of theologians, among whom Lipsius and Ritschl are at present

the most prominent, who have dwelt on the imnortance of proceed-

ing from immediate personal experience, from the direct testimony

of pious feeling, from the practical needs of the moral life, &c

From these theologians may be learned that God is to be known

not through mere intellectual cognition, but through .spmtual

experience: and that no dicta as to the Divine not verifiable m
experience, not efficacious to sustain piety and to P^^ote virtue

to elevate and purify the heart, to invigorate the will, to ennobU

chapter. in Melderer on bcheumB^
n. 2,57, 395 ; I.lchu-mberKcr's i/«(. rfrt

r.Zi:jl t^^h^e Of .Jiei,. t...
^l-'-.-^r^'S.T.'J.I -wfr.i?.

Welssa s Idee dct OoMeU T.i**,»^a rr^<' l
184.5.47 J. II. Ficl.lc-«

ThdEtlo PMlosophjf," m Praiil. Re, Oct 1886.
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the character, to sanctify hoth individuals and communities, are

likely to be true. Experience of the Divino can be the richest and

surest experience only if it not merely implies all that is absolute

and necessary in consciousness and existence, but is also- confirmed

and guaranteed by all that is relative and contingent therein.

What are known as " the proofs" for the Divine existence have
from the time of Kant to the present beer often represented as

sophistical or useless. This view is, however, less prevalent than

it was. During the last twenty years the proofs have been in much
greater repute, and have had far more labour expended on them,
than during the previous part of the century. They have, of

course, been considerably modified, in conformity with the general

growth of thought and knowledge. For instance, they are no longer

Iiresented elaborately analysed into series or groups of syllogisms,

t is recognized that the fetters which would assuredly arrest the
progress of physical and mental science cannot be favourable to that

of theology. It is recognized that the validity of the proofs must be

entirely dependent on the truthfulness with which they indicate the

modes in which God reveals Himself, the facts through which man
apprehends the presence and attributes of God, and that, therefore,

the more simply they are stated the better. Man knows God some-
what as he knows the minds of his fellow-men—namely, inferen-

tially,—yet through an experience at once so simple and so manifold
that all attempts at a syllogistic representation of the process must
necessarily do it injustice. The closeness and character of the con-

nexion of the proofs have also come to be more clearly seen. They
are perceived to constitute an organic whole of argument, each of

which establishes its separate element, and thus contributes to the

general result—confirmatory evidence Ihat God is, and complemen-
tary evidence as to what God is. The explanation of this doubtless

is that the apprehension of God is itself an organic whole, a complex
and harmonious process, involving all that is essential in the human
mind, yet all the constituents of which are so connected that they
may be embraced in a single act and coalesce into one grand issue.

The cosmological argument concludes from the existeuce of the

world as temporal and contingent, conditioned and phenomenal,
to the existence of God as its one eternal, unconditioned, self-

existent cause. It is an argument which has been in no respect

discredited by recent research and discussion, which is in substance
accepted not only by theists but by pantheists, and which forms
the basis-even of the philosophy of Herbert Spencer. The principle

on which it proceeds—the principle of causality—has only come to

be more clearly seen to be ultimate, universal, and necessary. The
hypothesis of an infinite series of causes and effects has not had its

burden of irrationality in the least diminished. The progress of

science has not tended to show that the world itself may be reason-

ably regarded as eternal and self-existent ; in the view of theists it

has only tended to render more probable the doctrine that all

physical things must have their origin in a single non-physical

cause. The necessity of determining aright the bearings of the

new views reached or suggested by science as to the ultimate

constitution of matter, the conservation of energy, cosmic evolution,

(.he age and duration of the present physical system, &c., has been
Iho chief factor in the latest developments of the argument a
tmitingentia mundi. The teleological argument, which concludes

I'rom the regularities and adjustments, preconformities and har-

monies, in nature that its first cause must be an intelligence, has
lieen both corrected and extended owing to recent advances of

(cience and especially of biological science. The theory of evolu-

tion has not shaken the principle or lessened the force of the

argument, while it has widemd its scope and opened up vistas of

grander design, but it has so changed its mode of presentation that

already the BridgerccUer Treatises and similar works are to some
extent antiquated. Perhaps the most promising of the later

applications of the argument is that which rests on the results

obtained by a philosophical study of history, and which seeks to

show that the goal of the evolution of life, so far as it has yet pro-

ceeded, is the perfecting of human nature, and the eternal source

of things a power which makes for truth and righteousness. The
ethical argument—the proof from conscience and the moral order

—

held a very subordinate place in the estimation of writers on natural

theologyuntil Kant rested on it almost the whole weight of theism.

It has ever since been prominent, and has been the argument most
relied on to produce practical conviction. Much importance is now
rarely attached to those forms of the metaphysical argument which
are deductions from a particular conception, as, e.g., of a perfect

being. Ignorance alone, however, can account for the assertion

often met with that the argument is generally abandoned. It has
only been transformed. It has passed from a stage in which it was
presented in pal-ticular ontological forms into one in which it is set

forth in a general epistemological form. As at present maintained
it is to the effect that God is the idea of ideas, the ultimate in

human thought, without whom all thought is confusion and self-

contradiction. In this form, by what theologians and religious

philosophers possessed of much speculative insight is it not held ?^

1 See the present writer's TJieiim, end the Indtcationa o( the literature given
lA ti2e Qote$.

The changes adopted in the methods of theistic proof have all

tended in one direction, namely, to remove or correct extreme and
exaggerated conceptions of the Divine transcendence and to produce
a true appreciation of the Divine immanence,—to set aside deism
and to enrich theism with what is good in pantheism. The gcneraj

movement of religious speculation within the theistic area has been
towards mediation between the extremes of pantheism and of deism,

towards harmonious combination of the personal self-equality and
the universal agency of the Divine-. Positive science has- power-
fully co-operated with speculation in giving support and impulse

to this movement. While the modern scientific view of the world

does not result in pantheism, it affords it a partial and relative

justification, and requires a theism which, while maintaining the

personality of God> recognizes God to be in all things and all

things to be of God, through God, and to God. It may be said

that theism has always thus recognized the Divine immanence.
The vague recognition of it, however, which precedes scientific

insight and the conquest and absorption of pantheism is not tc

be identified with the realizing comprehension of ifwhich is theii

result.'

As to the further treatment of the idea of God in recent or con-

temporary theology, the following may be mentioned as, perhaps,

the chief distinctive features ;—first, the general endeavour to

present the idea as a harmonious reflex of the Divino nature and
life, instead of as a mere aggregate of attributes ; secondly, and
consequently, the greater care shown in the classification and
correlation of the attributes, so as to refer them to their appropriate
places in the one great organic thought ; and, thirdly, the more
truly ethical and spiritual representation given of the Divim
character. To realize the nature and import of the first of thess

features it is only necessary to compare the expositions given of the

idea of God in the works of such theologians as Nitzsch, Thomasia'),

Dorner, Philippi, Kahnis, and even more in those of the reprer.en-

tatives of German speculative theism, with such as are to be forjid

in the treatises of Hill, Watson, Wardlaw, and Hodge, >vhich,

although published in the present century, express only the views
of an earlier age. As to the second point, there has of lata been a
vast amount of thought expended in endeavouring so to classify

and co-ordinate the attributes, and so to refer them to the various
moments of the Divine existence and life, as that God may be able
to be apprehended both in His unity and completeness, self-iden-

tity and spiritual richness, as one whole harmonious and perfect

personality. Of the work attempted in this direction our limits

will not allow us to treat. In regard to the third feature, any
one who will peruse an essay like Weber's Vom Zorne Gotles, or

Ritschl's Do Ira Dei, and compares the way in which the Biblical

conception of the wrath of God is there presented with the mode of

exhibiting it prevalent for so many ages, is likely to be convinced
that considerable progress has been made even in recent times in

the study of the moral aspects of God's character. That the Divine
glory must centre in moral perfection, in holy love, is a thought
which is undoubtedly being realized by all theists with ever-increas-

ing clearness and fulness.'

It follows from the above that theistic thought has been moving
in a direction which could not fail to suggest to those influenced bj
it that a rigidly unitarian conception of God must be inadequate,
and that the trinitarian conception might be the only one in which
reason can rest as self-consistent So long as the simplicity of

the Divine nature was conceived of as an abstract self-identity,

intelligence could not venture to attempt to pass from the unity
to the trinity of the Godhead, or hope for any glimpse of the pos-
sibility of harmoniously combining them. But, this view of the
simplicity of the Divine nature having been abandoned, and an idea
of God attained which assi^is to Him ali the distinctions com-
patible with, and demanded by, completeness and perfection of
personality, the doctrine of the Trinity necessarily entered on a new
stage of its history. The free movement of thought in this century,
far from expelling it from its place in the mind of Christendom,
has caused it to strike deeper root and grow with fresh vigour.
Never since the Nicene age has theological speculation been so
actively occupied with the constitution of the Godhead, and with
the trinitarian representation thereof, as from the commencement
of the present century. It is, of course, impossible here to describe
any of the attempts which, during this period, have been made to
show that the absolute Divine self-consciousness implies a trinitarian

form of existence, and that intelligently to think the essential

Trinity is to think those moments in the Divine existence without
which personality and self-consciousness are unthinkable ; or that
a worthy conception of Divine love demands a trinitarian mode of
life ; or that a world distinct from God presupposes that God as
triune is in and for Himself a perfect and infinite world, so that

* See the extremely Interesting papers by Peahody, Montgomery, Hotrlson,
andiHaiTis In the Journal of Specutatice Philosophy for Oct. 1885 on the ques-
tion, " Is Pantheism the Legitimate Outcome of Modern Science ? " Also F. E
Abbot's Scierilijk Theism, 1885 ; and J. Flake's IcUa o/ God at affected by Modsm
Snotrledge, 1K86.

• Bruch, Lehre ton den Colli. Eigenschaften, 1842 ; Moll, De Julio Allributorvm
Dei Diicfimine, 1866. Both are, however, already liiadeouate.
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His attributes and activities already fully realized in the trinitarian

Ufa can proceed outwards, not of necessity but of absolute freedom
;

or that tho whole universe is a manifestation of His triune nature,

and all finite spiritual life a reflexion of the archetypal life, self-

sustained and self-fulfilled therein. All the more thoughtful

trinitarian divines of the present endeavonr to make it apparent
that the doctrine of the Trinity is not one which has been merely
imposed upon faith by external authority, but one which satisfies

reason, gives expression to the self-evidencing substance of reve-

lation, and explains and supporta religious experience. If it be

thought that their sr'^.cess has not been great, it has to be remem-
bered that they have been labouring near the commencement of a
movement, and so at a stage when all individual efforts can have
only a very limited worth. To one general conclusion they all seem
to have come, namely, that the idea of God as substance is not the

only idea with which we can connect, or in which we may find

implied, tri-personality. The . category of substance is, in some
respects, one very inapplicable to God, as the philosophy of Spinoza
has indirectly shown. If the theologians referred to be correct, the
doctrine of the Trinity is not specially dependent upon it. In their

view God cannot be thought of consistently as, e.g., Absolute Life,

Absolute Intelligence, or Absolute Love, unless Ho be thought of
in a trinitarian manner.
While trinitarian theism has thus during the present century

shown abundant vitality and vigour, it cannot be said to have
gained any decided victory over unitarian theism. Tho latter has
also within the same period spread more widely and shown more
practical activity, more spiritual life, than in any former age. The
nnitarianism represented by a Marrineau is a manifest advance on
that which was represented by a Priestley. Theism in its unitarian

form is the creed of very many of the most rultured and most
religioas minds of our time, alike in Europe and America. In
this form it has also signally shown its power in contemporary
India. Brahmoism is, perhaps, the most remarkable example of a
unitarian theism which exhibits all the characteristics of a positive

faith and a churchly organization. The unitarian theism of the

present age is distinguished by the great variety of its kinds or

typea. None of these, it must be added, are very definite or stable.

Hence unitarian theism is often seen to approximate to, or become
absorbed into, agnosticism or pantheism, cosmism or humanitari-

anism. This may be due, however, less to its own character than
to the character of the age.'

The mind of man has clearly not yet ceased to be intensely

interested in thoughts of God. There are no grounds apparent, for

supposing that it will ever cease to seek after Him or to strive to

enlarge its knowledge of His ways. And, if the idea of God be

what has been suggested in the foregoing pages, the search for God
cannot fail to meet with an ever-growing response. If the idea of

God be the most comprehensive of ideas, inclusive of all the cate-

gories of thought and implicative of their harmonious synthesis
and perfect realization, all thought and experience must of its very
nature tend to lead onwards to a fuller knowledge of God. For
tho knowledge of God, on this view, consists in no mere inference

reached through a process of theological argumentation, but in an
ever-growing apprehension of an ever-advancing self-revelation of

God ; and all philosophy, science, experience, and history must
necessarily work together to promote it.

All speculative thought, whether professedly metaphy.'sical or

professealy theological, is conversant with ideas included in the
idea of God. It deals with what is necessary in and to thought

;

and within that sphere, notwithstanding many aberrations, it has
made slow but sure progress. The history of philosophical specu-

lation is not only, like the whole history of man, essentially rational,

but it is, in substance, the history of reason itself in its purest

form,—not the record of an accidental succession of opinions, but
of the progressive apprehension by reason of God's revelation of

Himsolr in its own constitution. " There is much in the history

of speculative thought, just as in the outward life of man, that
belongs to the accidental and irrational—errors, vagaries, paradoxes,

whimsicalities, assuming in all ages the name and the guise of

philosophy. But, just as tho student of the constitutional history

of England can trace, amidst all the complexity and contingency
of outivard and passing events, through successive times and
dynasties, underneath the waywardness of individual passion and
the struggle for ascendency of classes and ordeis, the silent, steady
development of that system of ordered freedom which we name
the constitution of England, so, looking back on the course which
human thought has travelled, we shall be at no loss to discern

beneath the surface change of opinions, unaffected by the abnormal
<li«plays oi individual folly and unreason, the traces of a continuous
onward movement of mind."* And this continuous onward move-
ment is towards the clearer and wider apprehension of tho whole
eystem of ultimate truths which is comprehended in the idea of
the Absolute Truth. The thoughts of men as to God are necessarily

' Goblet d'AIviella, Contemporary Erotuiion of Religioui ThovQht in England,
^ma'iea. and India, \8S5.

* Pru\clpal Caird, ProffreMticfnesi q/ t/t* 3ciencel. no. 27 28, ClasgnM-, JS75.

enlarged by increase of insight into tho conditions of their own
thinking. The disquisitions of merely professional theologians
on the nature and attributes of God havi aone far less to elucidate
the idea of God than the philosophica' fiews of great speculative
thinkers, and would have done less than they have actually accom-
plished werA it not for the guidance and suggestioa found in these
views-

Phe sciences co-operato with speculative philosophy and with
one another in aiding thought to grow in the knowledge of God.
The greatness, the power, the wisdom, the goodness, of the God of
creation and providence must be increasingly apprehended in the
measure that nature and its course, humanity and its history, are
apprehended ; and that measure is given us in tho stage of develop-
ment attained by the sciences. " God's glory in the heavens," for

example, is in some degree visible to tho naked eye and uuinstructed
intellect, but it becomes more perceptible and more impressive
with every discovery of astronomy. Not otherwise is it as regards
all the sciences. Each of them has its distinctive and appropriate
contribution to bring towards the completion of the revelation of
God, and cannot withhold it

But the idea of God is not one which can be rightly apprehended
merely through intellect speculatively exercised or operating on
the findings of science. It requires to be also apprehended through
moral experience and the discipline of life. Neither icdividuaU
nor communities can know more of God as a moral being than their
moral condition and character permit them to know. The appre-
hension of God and the sense of moral distinctions and moral obli-

gations condition each other and correspond to each other. History
shows us that sincere and pious men may receive as a supematurally
revealed truth the declaration that God is love, and yet hold that
His love is very limited, being real only to a favoured class, and
that He has foreordained, for His mere good pleasure,, millions of
the human race to eternal misery. How was such inconsistency
possible? Largely because these men, notwithstanding their
sincerity and piety, were lacking in that love to man through
experience of which alone God's love can be truly apprehended.
In like manner, it is not only the science of law which cannot
advance more rapidly than the sense of justice, but also theology
80 far as it treats of the righteousness of God. 'Thus the knowledge
of God is conditioned and influenced by the course of man's moral
experience.

The same may be said of the distinctively religious experience. In
it also there has been a continuous discovery and a continuous dis-

closure of God. It is not long since the ethnic religions were very

generally regarded as merely stages of human folly, so many monu--
''ments of aversion to God and of departure from the truth as to

God. It was supposed that they were adequately described when
they were called "idolatries" and "superstitions." This view
rested on a strangely unworthy conception both of human nature

and of Divine providence, and is fast passing away. In its place

has come the conviction that tho history of religion has been essen-

tially a process of search for God on the part of man, and a proccst

of self-revelation on the part of God to man, resulting in a continu-

ous widening and deepening of human apprehension of the Divine.

All, indeed, has not been progress in the history of religion either

in the ethnic or Christian period ; much has been the reverse ; but
all stages of religion testify that man has been seeking and finding

God, and God making Himself known unto man.
But, while knowledge of God may reasonably be expected un-

ceasingly to grow, in all the ways which have been indicated, from

more to more, it is not to be supposed that doubt or denial of Goii's

existence must, therefore, speedily disappear. Religious agnos-

ticism cannot fail to remain long prevalent The very wealth of

contents in the idea of God inevitably exposes the idea to the

assaults of agnosticism. * All kinds of agnosticism merge into

agnosticism as to God, from the very fact that all knowledge
implies and may contribute to the knowledge of God. The more
comprehensive an idea is from the more points can it be assailed,

and the idea of God, being compreljensivo of all ultimate ideas,

may be assailed through them all, as, for example, through the

idea of being, or of infinity, or of causality, or of personality, or of

rectitude. Then, in another way, the unique fulness of tho idea

of God explains the prevalence of agnosticism in regard to it. The
ideas are not precisely in God what they are in man or nature.

God is being as man or nature is not; for He is independent and
necessary being, and in that sense the one true Being. God is not

limited by time and space as creatures are ; for, whereas JiljunAksn

and extension merely are predicates of creatures, tho corrcspcftading

attributes of God are eternity and immensity. God as first cause

is a cause in a higher and more real sense than any second cau.=ie.

So as to personality, intelligence, holiness, love. Just because tho

idea of God is thus elevated in all respects, there are many minds

which fail or refuse to rise up to it, and which because of its very

truth reject it as not true at all. They will not hear of that

Absolute Truth which is simply tho idea of God ; but that they

reject it is their mUfortune, not any argument against the truth

itself. (K. F.)
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THEMIS, the Greek mythological personification of

oastom. In Homer the word occurs both in the singular

and in the plural (themistes), with the sense of " custom,"

"unwritten law." But even in Homer Themis is also

, spoken of as a goddess who, at the command of Zeus, calls

the gods to an assembly and summons or disperses the

assemblies of men. But after all she is a thin abstraction,

a faint shadow, by the side of the full-blooded gods of

Olympus. Hesiod furnished her with a pedigree (making

her the daughter of Sky and Earth), and married her to

Zeus, by whom she became the mother of a brood of well-

bred abstractions,—Legality, Justice, Peace, the Hours,

and the Fates. Pindar, no doubt with a full sense of her

abstract nature, speaks of her as the assessor of Zeus. In

one passage (Prom., 209) .(Eschylus seems to regard her as

identical with Earth, and " Earth-Themis " had a worship

and priestess at Athens, where Athene also appears with

the surname Themis. There was a tradition that the

oracle at Delphi had first been in the hands of Earth, who
transferred it afterwards to Themis, who in turn gave it

up to Apollo. Themis had temples at Athens, Thebes,

Tanagra, and Epidaurus. At Olympia she had an altar,

and at Troezen there was an altar of the Themides (plural

of Themis). In modern writers Themis sometimes stands

as a personification of law and justice,—an idea much more
abstract and advanced than the original sense of " tradi-

tional custom."

THEMISTIUS, named ri.^paS^?, or "the well-lan-

gnaged," was a rhetorician and philosopher of the latter

half of the 4th century. Of Paphlagonian descent, he

settled and taught at Constantinople. Thence he was
called to Rome, but, after a short stay in the West, returned

to the Eastern capital, where he resided during the rest of

his life. Though a pagan, he was admitted to the senate

by Constantius in 355. He was prefect of Constantinople

in 384 on the nomination of Theodosius. Themistius's

paraphrases of Aristotle's Posterior Analytics, Physics, and

De Anima are deservedly esteemed ; but weariness and
disgust are the sentiments stirred by the servile orations

in which he panegyrizes successive emperors, comparing
C^t one and then another to Plato's " true philosopher,"

anu, when all other compliments have been exhausted, to

the " idea " itself. (See Reiske, quoted with approval by
Dindorf in the preface to his edition :

" Fuit aulicus adu-
la'tor et versipellis, vanus jactator philosophiae suae, specie

ma^ quara re cultae, ineptus et ridiculus vexator et appli-

cator Homeri et veteris historiae, tautologus et sophista

;

in omnibus orationibus psene eadem, et ubique argutiae

longe petitae.") Themistius's paraphrases of the De Coelo

and of book A of the Metaphysics have reached us only

tiirough Hebrew versions.

The first edition of Themistius's works (Venice, 1534) included
Ike paraphrases and eisht of the orations. Nineteen orations were
known to Petavius, whose editions appeared in 1613 and 1618.
Harduin (Paris, 1634) gives, thirty-three. Another oration was
discovered by Angelo llai, and published at Milan in 1816. The
most recent editions are W. Dindorf3 of the orations (Leipsic,

1832) and L. Spngel'softhe paraphrases (Leipsic, 1866). The Latin
translations of the Hebrew versions of the paraphrases of the De
Codo and book A of the Metaphysics were published at Venice
in 1674 and 1558 respectively. See Fabricius, Bibliotheca Gneca,
vi 799 sq.

THEMISTOCLES was bom in the latter part of the 6th
century b.o., some time during the rule of the Pisistratidse

at Athens, the son of an Athenian father, Neocles, by a
foreign woman from Thrace or Caria. A wayward, am-
bitious, aspiring boy, out of sympathy alike with ordinary
boyish amusements and with the learning and culture of

the age, he was told, it in said, by his schoolmaster " that

h'a would certainly be something great, whether good or

bad,".,. The .victory of Marathon in 490 stirred the young
man's soul, and ha seems to have foreseen that it was but

the beginning of a yet greater conflict. Ho resolved from

that time to make his country great, that h« might be great

and famous himself. As he was rising to political distinc-

tion, he had for his rival the Greek " Cato," the incorrupt-

ible Aristides, a purer patriot, a better citizen, but a lesu

sagacious and far-seeing statesman. The two men were in

sharp antagonism as to what their country's policy should

.be, and it ended in a vote of ostracism which sent Aristides

into temporary banishment in 483. The main question

between them probably was whether Athens should seek

greatness by sea or by land (see vol. xi. p. 99), and the

victory of the policy of Themistocles led on to the most
brilliant era in Greek history, the maritime supremacy of

Athens. Persia, he felt sure, was meditating a great

revenge, and Athens must make herself a naval power to

avert the blow. Already- a small war with the .J^ginetan

islanders, close to her own shores, had roused her energies,

and at the prompting of Themistocles she had built 200
ships and trained a number of seamen. In 480 the storm

which Themistocles had clearly foreseen burst ; the great

king, as he was called, was covering the land with his troops

and the sea with his ships. Greece was divided and panic-

stricken ; Thessaly and all to the north of Boeotia had
joined the enemy, and the despair of the remainder of tho

Greek world was echoed by the oracle of Delphi. There
was, however, a word of hope in the memorable phrase of

the " wooden wa!l,"i which, it was generally felt, must point

to the fleet, more, however, with a view to flight than to

resistance. Salamis, too, was named in the oracle, coupled

with the epithet "divine," which Themistocles cleverly

argued portended disaster to the enemies of the Greeks
rather than to the Greeks themselves. It was a great

achievement when he finally prevailed on his fellow-

citizens to quit their city and their homes—it seemed for

ever—and to trust themselves to their ships. There had
been some sea-fights ofi the northern shores of Euboea;
the Spartans had fallen at Thermopyla;, and Xerxes and
his host were now laying waste Attica, not, however, before

its inhabitants had conveyed their families to the adjacent

island of Salamis, where also the Greek fleet had taken up
its station, the Persian armada of 1200 vessels being in

harbour at Phalerum. The Athenians from their ships

saw the flames in which their city, its acropolis and its

temples, were perishing, but their spirits rose with

calamity, and with one heart, at the bidding of Themis-
tocles, they called back all of their brethren who were in

temporary banishment, Aristides among them. Nearly two-

thirds of the entire fleet was theirs, but for the sake of

unity among the allies, who would follow only the lead of

Sparta, they acquiesced in its being under the command
of a Spartan admiral. It was clear, however, that the fate

of Greece now depended on the action of the Athenians
and on the prudence and ability of Themistocles, by whom
they were guided. The Greeks of the Peloponnese, more
particularly the Corinthians, were for moving the fleet

from Salamis to the isthmus, as the enemy's land forces

were already in possession of the neighbouring shores of

Attica. Seeing the danger of yet further disunion, with

the probable result of the breaking up and dispersion of

the fleet, and having in vain protested against quitting their

present station, Themistocles went straight to the Spartan

admiral, Eurybiades, and induced him to call another

council. There was much angry debating, till at last the

Spartan felt he must yield to the threat of Themistocles

that the Athenians would either fight at Salamis or sail

away as they were to Italy. But the Peloponncsiaa

Greeks were still dissatisfied, and insisted that they ought

to be at the isthmus for the defence of what yet remaiaed

^ " The wooden wall shiu' alone remain unconquered to defend vow

and jour children;"

I
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01 Greece ; a third council was held, and Themistocles felt

t&at its decision would be against him, when, by a sudden

happy thought, he contrived to have a secret message

conveyed to the commanders of the Persian fleet through

his slave, an Ionian Greek from Asia, a man of intelligence

and education, and well acquainted with the Persian

language. The communication came in the name of

Themistocles, who professed that he wished well to the

king, and that now was a good opportunity for attacking

and crushing the Greeks, as they were divided among
themselves and were bent on flight. The stratagem was

Buacessful, and the enemy's great armada advanced along

the coast of Attica that same night, and took up a posi-

tion which effectually confined the Greek fleet within the

narrow^ strait between Salamis and the southern shore of

Attica. The Greek captains, not knowing the state of the

case, were still wrangling through the night, when just

before daybreak the banished Aristides came from .^Egina

with the news that the Persian fleet was close at hand and
that retreat was impossible. "Let us still be rivals," he

said to Themistocles, " but let our strife be which can best

save our country."

The great victory of Salamis (see vol. xl p. 100) left

Greece mistress of the sea, and was followed by the retreat

of Xerxes. Themistocles, it is said, frightened the king
back to Asia by another secret message, to the effect that

the victorious Greeks were bent on following him up to

the Hellespont and burning his bridge of boats, but that

he was doing his best to check their ardour, though in

reality he • had himself advised immediate pursuit of the

enemy, 'tVe cannot but admire the man's sagacity and far-

sightedness in thus laying the king under an obligation

which he might some- day turn to his own profit, though
we cannot but feel that he had some of the worst as well

as some of the most splendid characteristics of the Greek.

After the victory Themistocles sailed with the Athenian
squadron through the^gean, and from some of the islanders

who had sided with the enemy he exacted heavy fines, out

of which, it appears, he filled his own purse. When the

Greeks met at the isthmus to decide according to custom
the prizes of merit for the glorious day of Salamis, he re-

ceived only the second prize, the first being awarded to the

Spartan admiral, but by way of compensation he was soon

afterwards heartily welcomed at Sparta, and loaded with

honours so extraordinary as to imply that even the Spartans

themselves recognized him as the first man in Greece. It

was not long, however, before he gave them deadly offence.

After the victories of Plataea and Mycale in 479 the Athen-

ians went back to their desolate city and began to rebuild

and fortify it. Jealous fears of the growing power of Athene

were awakened, and the Spartans, as representatives of the

Greeks generally, formally protested against the fortifica-

tion of a Greek city outside the Peloponnese, on the ground

that some future Persian invader might make ii- a base of

operations. Themistocles saw the dangers of Spartan oppo-

sition, and got the Athenians to commission him to arrange

matters along with two other envoys, who, however, were

purposely not allowed to arrive at Sparta at the same time

as himself. He told the Spartan magistrates that before

he could transact business with them he must wait for his

colleagues ; meanwhile Athens was being fortified, every

man, woman, and child putting a hand to the work, and as

soon as Themistocles understood that it was sufficiently ad-

vanced he declared openly that Athens would brook no sort

of interference. The Spartans felt they had been tricked,

but they could do nothing. And now Themistocles pro-

ceeded to fortify Piraeus, and to enlarge the harbour, thus

providing Athens with an excellent naval dockyard, and

holding out an inducement to foreigners to settle in the

' ^ Not more than a ^uai-ter of a mUe wide in its narrowest part.

city for the purposes of trade. Twenty war ships, too, were
at his suggestion to be built every year, and nothing left

undone to make Athens prosperous and powerful.

A few years afterwards (in 471 probably) we find his

political career terminated by a vote of- ostracism, due
perhaps in part to Spartan influence at Athens, and also

to an offensive boastfulness and ostentation which dis-

gusted the sensitive Athenian democracy. He was even
charged with corrupt practices and with receiving bribes

from Persia. From Argos, whither he had retired as an
exile, he was forced t6 flee by a threat of the Spartans,

who alleged that they had proofs of his treasonable com-
plicity in the schemes of their countryman Pausanias, and
to take refuge in the island of Corcyra ; but hero again
he was pursued by Spartan and Athenian commissioners,
and driven to seek the protection of Admetu.s, king of the

Molossians, the chief people of Epirus. In the court of

this half-Greek half-barbarian prince he found a hospitable

\
reception, and he was furnished with the means of crossing

the .^gean to Ephesus. Shortly after his arrival in Asia,

the son of Xerxes, Artaxerxes, succeeded to the throne of

Persia, and to him Themistocles contrived to make himself

known as a fugitive from ungrateful Greece, which he had
saved, and now ready and willing to advise and assist the

king in avenging his father's defeat. He was treated, it

is said, with marked respect, and was liberally pensioned

with the revenues of three wealthy towns—Magnesia,

Myua, and Lampsacus. It was at the first of these, which

was near the coast, and whence he might be supposed to

have opportunities for watching the affairs of Greece, that

he passed the last year of his life, dying a natural death

at the age of 65. The year of his death is not accurately

ascertainable ; opinions vary between 460 and 447.

Herodotus, Thucydid^s, and Plutarch are our chief original

sources for the life of Themistocles. The subject is fully treated io

the histories of Grote and ThirlwaU. (W. J. B.)

TH^NARD, Louis Jacqttes (1777-1857), was born on

the 4th of May 1777, at Louptifere, near Nogent-sur-Seine,

in Champagne. His father, though a poor man, sent him
to the academy of Sens, where he received a liberal edu-

cation. At the age of sixteen he went to Paris to study

pharmacy. He attended the lectures of Fourcroy and
Vauquelin, and saw that the- only way to learn chemistry

was to work at it. Vauquelin, himself a poor man, ad-

mitted a few students to his laboratory on payment of a

fee of 20 francs a month. But this fee was prohibitory

to the peasant's son ; the utmost that his father could send

him just kept him alive in Paris. Th^nard went to Vau-

quelin and asked to be allowed to do any menial work for

him, if only he would let him assist in his laboratory. One
of Vauquclin's sisters had slipped into the room and heard

part of the conversation; she said to her brother, "He is

a good lad
;
you should keep him ; he will help you in the

laboratory, and look after our pot au feu; your dandy

assistants always let it boil." Th^nard was engaged on

these terms. Long afterwards he said that he looked upon

the chemistry of the pot au feu and the process of sim-

mering as of very great importance : they had been the

turning-point of his life. Th^nard assisted Vauquelin in

the laboratory and at his lectures, and, when by starving

for a day or two he accumulated sous enough to pay for a

seat in the gallery, used to go to the theatre to improve hit

pronunciation and rub off his rustic accent.

By and by Vauquelin gave him an opportunity of

testing his powers as a lecturer. Having to go for some

days to the country, he asked Thenard to take his place.

For the first two or three lectures his attention was fixed

on his work, and his eyes did not wander from the lecture

table. On the fifth day he ventured to look round the

room, when to his consternation he saw Fourcroy and
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Vauqueiin among the audience. They were so satisfied

with what they had heard that they obtained for Thenard

in 1797 an appointment as teacher of chemistry in a

school, and in 1798 the post of rep6titeur at the Ecole

Polytechnique.

In 1804 Vftuquelin resigned the professorship of

chemistry at the College de France, and successfully used

his influence to have Thenard appointed. In 1810 he

succeeded Fourcroy both as professor of chemistry at the

ficolo Polytechnique and as member of the Academy. He
was also appointed professor of chemistry in the faculty

of the sciences. He was made a chevalier of the Legion of

Honour in 1814, commander in 1837, and grand oflicer in

1842. In 1825 Charles X. gave him the title of baron;

from 1827 to 1830 he represented the department of Yonne
in the chamber of deputies. In 1832 Louis Philippe made
him a peer of France. As vice-president of the conseil

sup^rieure de I'instruction publique, he exercised a great

influence on scientific education in France. He died 21st

June 1857, and was buried at La Ferte, near Chdlon-sur-

Saone. In 1861 a statue was erected to him at Sens, and
in 1865 the name of his native village was changed to La
Louptifere-Thdnard. Thenard was tall and strongly built,

his hair was thick and black, his eyes bright, and his

manner active,and prompt. He married, in 1810, Mile.

Humblot, granddaughter of Contd. His wife and several of

his children predeceased him. He was survived by his son

Paul, who had assisted him in some of his later researches.

Thenard was above all things a teacher : as he himself

said, the professor, the assistants, the laboratory, every-

thing, must be sacrificed to the students. The history of

his discovery of the peroxide of hydrogen well Illustrates

the predominance of the teacher in his character. He was
lecturing on the formation of salts, and had told his

students that a metal must be oxidized to a certain extent

in order that it may combine with an acid to form a salt

;

if the metal be combined with more than the proper

quantity of oxygen, the excess of oxygen will be given off

when the oxide is treated with an acid, and, as an illus-

tration, he mentioned the action of acids on peroxide of

barium. As he spoke his conscience smote him, for the

experiment had not been made. Immediately after lecture

he mixed peroxide of bariuna and nitric acid, keeping the

temperature low by means of ice. He was surprised to

see the peroxide dissolve without any evolution of gas.

He left the mixture standing, and next day, before

lecture, noticed small bubbles of gas rising from it. Pour-

ing some of the liquid into a test-tube and warming it, he

saw a large amount of gas escape, which he easily recog-

nized as pure oxygen. At first he thought the acid had

been oxidized, but he soon saw the true explanation of

the phenomena, and discovered the peroxide of hydrogen.

His lecture experiments were lew, well-chosen, and accur-,

ately performed. If any failure occurred he v.'ould roundly

Bcold his assistant, often apologizing for his vehemence

when the short fit of anger was over. His lecture room,

seated for 1000, was almost always crowded by eager and

attentive students and visitors.

Like most great teachers, Thenard published a text-book, and
perhaps we may say that by his Traill de Chivde £Umentaire,

Thiorique et JPraliqde (4 vols., Pans, 1813-16; 6th ed., 5 vols.,

1833-36) he did even mo.e to further the progresi of the science

than by his numerous and luiportant original discoveries. His

first original paper (1799) was on the compounds of arsenic and
antimony- with oxygen and sulphur. Careful analyses led him to

couclusioBs as to the composition of the metallic oxides contra

dictory of some of Berthollet's theoretical views; he also showed

(1802) that Berthollet's "zoonio acid" was impure acetic acid.

Berthollet, far from resenting these corrections from a younger

man, took this opportunity of introdncing timself, and invited

Thenard to become a member of the " Societe d'Arcueil," to the

proceedings of which Thenard contributed important papers. Soon
after his appointment as repetiteur at the Ecole Polytechnique

Thteard made the acqaaiutauce of Gay-Xjussjc, and formed with

him a lifekng fiiendsLip. Their joiut work, and its relation to

the diocoveries of Davy, have "been fully recorded 'n the article Gat-
LusSAC. Of his sepaiate investigations perhaps the nost important
is that on the compound ethers, begun in 1S07. He showed that
each acid gives its owu ether, and that the acid and alcohol can be

recovered by decomposiLg the ethei by n.eans of caustic alkali.

His discovery of peroxide of hydrogen (1318) has already botn
described. His researches on scbacic acid (1802) and on. bile (1807)
also deserve special notice. The blue substance knowu as Thenard's
blue (essentially alumi'iate of cobalt) was prepared by him in

response to a demand by Chaptal for a cheap blue, as bright as

ultramarine, and capable of standing the temperature of the porce-

lain furnace

Th^Dard's researches were ch'efl/ pohUshed in tl.e Annaiea de Chimie et de
Phyziqut, In the Mcmoires dt la Societe d'Arcueil. and ia the Contpta Rendus and
the Memoires of the Academy of Sciences. (A. C. B.)

THEOBALD, Lewis (1688-1744), will survive as the

prime butt of the original Dunciad when as a playwright,

a litterateur, a translator, and even as a Shakespearean

commentator, he will be entirely forgotten. The son of an

attorney, Theobald was born at Sittingbourne, in Kent, in

1688, and, after a inoderate education at Isleworth, studied

for the profession of law,— a profession, however, which he

never practised. He was a man with literary impulses,

but without genius, even of a superficial kind ; as a

student, as a commentator, he might have led a happy and
enviable life, had not the vanity of the literary idea led

him into a false position. His Persian Princess (1711)

and his EUdra (1714) gained no distinction. In 1726
The Double Falsehood had a certain vogue, partly from
Theobald's pretence that the greater part of the play was
by Shakespeare. In 1717 he commenced a series of papers

(not to " The Censor," as has sometimes been stated, but

under that title) which appeared in Mist's Weekly Journal

;

these do not seem to have been highly thought of by his

contem[ioraries, but they were successful in gaining for

Theobald not a few enemies, among whom Denn^- may
be named.. Seven or eight years later Theobald's cen-

sorious tendencies had intensified rather than moderated,

and in 1726 he ventured to attack the most eminent

literary man of the day in his Sliakespear Restored, or a

Specimen of the many Errors as well committed as unamended
by Mr Pope in his edition of this Poet. Two years later the

censor was himself castigated severely, and, as the dedicatee

of The DuTiciad, he had long an unenviable notoriety ; as

readers of the famous satire will remember, he occupied

the place of chief victim until replaced by Colley Gibber

in 1743. In the matter of Shakespeare editing, however,

he had the advantage of his powerful rival. When in

1733 Theobald published his edition of Shakespeare in

seven volumes, that of Pope had to go to the wall. Lewis

Theobald wrote other dramas besides those already men-
tioned, and translated plays from Sophocles and Aristo-

phanes, besides a rendering of Plato's Phsedo and a piart

translation of the Odyssey ; but for none of these things

is he now remembered. The student of EngUsh history

might find it worth while to glance through Theobald's

Life of Raltiyh (1719). He died in 1744.

For plays, &c. , see the Biographia Vramalica, voL i.

THEOCRITUS, of Syracuse, the foremost Greek pas-

toral poet, lived a life of which nothing is known except

from allusions in his own works. The epigram appended

to his poems makes him say, '" I am a Syracusan, a man
of the people, a son of Praxagoras and Philinna." He
must have been born early in the 3d century, among a

Dorian people, whose Dorian speech survives iu his

rural idyls. These " little pictures " chiefly rep'-esent the

life of shepherds, neat-herdd, and fishermen in the woods

and on the shofes of Sicily. They are doubtless inspired

by the popular poetry of his time, and have much in

common with the Romaic chants of the modern Greek

shepherds. The first idyl is a song ou Daobnis. the ideal
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herdaman, sung by the shepherd Thyrsia to a goatherd.

Th« second is the magical chant which Simaetha pours

forth to the magic moon, in the hope of recovering her

lover. In the third a goatherd sings to bis love,

Amaryllis. The fourth is an interchange of rude banter

between two country fellows ; and the fifth is of the same
kind. The scenes are in southern Italy. The sbcth is a

Sicilian singing match between two ideal herdsmen,—not

contemporary Tustics, but poets of nobler themes. The
scene of the seventh is in Cos, where the poet introduces

himself at a •singing match. He may have been attached

to the Asclepian medical school in Cos ; his friend Niciaa

was a physician. Sicily and rival minstrels occupy the

ninth idyl. The tenth contains probably some real

popular ditties, chanted by the reapers. The eleventh,

addressed to Nicias, is a piece of artificial mythological

genre, " The Cyclops in Love." The twelfth is a lyric,

almost of passionate affection. The thirteenth is another

idyl on a mythical topic, the adventures of Hercules and
Hylas. The fourteenth and fifteenth are sketches of

military and urban life, the mercenary soldier in love, and
the gathering at the Adonis feast in Alexandria. Theo-

critus had wandered to the court of Ptolemy, and joined

the literary society of his court. The sixteenth is a

patriotic piece : the poet urges Hiero to assail the

Carthaginians in Sicily. The seventeenth is a conven-

tional hymn to Ptolemy Philadelphus on his marriage

with his sister. The eighteenth is an epithalamium ; the

nineteenth a tiny picture of Eros stung by a bee ; the

twentieth is the complaint of a herdsman rejected by a

girl of the town ; the twenty-first an idyl of fisher life

:

two poor old fishermen recount their dreams. The
twenty-second idyl is a piece of heroic myth, the' adven-

tures of Castor and Polydeuces ; and the twenty-fourth is

a tiny epic on the infancy of Hercules. The twenty-third

is an amorous complaint. The twenty-fifth describes the'

slaughter by Hercules of the Nemean lion. The twenty-

sixth justifies, in the interests of the ritual of Dionysus,

the murder of the curious Pentheus, The twenty-seventh

is the " Wooing of Daphnis," or "Oaristys," an amorous

discourse between a girl and a swain. The twenty-eighth

is a graceful piece of vers de societe, sent to a lady with the

gift of an ivory Viistaff. The twenty-ninth is amorous;

and there remain an imperfect and a spurious piece, and

a set of twenty-three epigrams.

On a general view, Theocritus's surviving poems turn out

to be—(1) rural idyls, the patterns of Virgil's eclogues,

and of all later pastoral poetry
; (2) minute epics, or cabinet

pictures from mythology
; (3) sketches of contemporary

life in verse
; (4) courtly compositions ; and (5) expressions

of personal kindliness and attachment. The first category

and the third are those on which the fame of Theocritus

depends. His verse has a wonderful Doric melody ; his

shepherds are natural Southern people : it is not his fault

that what he wrote truly of them has become a false

commonplace in the pastoral poetry of the North.

Of Theocritus's own Ufe we only know what has been

.ecorded, that he lived in Syracuse, Cos, and Alexandria,

and that he was acquainted with Nicias, with Aratus, the

agronomical writer, and wit^ Philinus, head of a school

or sect of physicians. The rest is silence or conjecture.

Suidas says that, in addition to the surviving poems, the

Proetidx, the Hopes, Hymns, the Heroines, Dirges, Elegies,

and Iambics were attributed to him.

The charm of Theocritus can only be tasted in his original

Doric, but the best English vcfsion is by Mr C. S. Calverley.

M Couafs book on the Aloxandrine school of poetry may be re-

commended. J. Hauler, De Thccc. Vita et Carminibus (Freiburg,

1855). Hempel. Queest. TUoe. (Kiel, 1881), and Rarmow, «u<i«.

Theocritca (Berlin, 1886), may also be founduaefuL The b^t Eng-

lish edition of the poems i. that of Bishop Wordsworth. (A. U)

THEODOLITE. See SrmvrriNo.
THtODORA, tho wife of the emperor Jdstinian ({.r.),

was born probably in Constantinople, though according to
some in Cyprus, in tue early years of the 6th century, and
died in 547. We shall first give the usually received ac-
count of her lire and character, and then proceed to inquire
how far this account deserves to be accepted. According
to Procopius, our chief, but by no means a trustworthy
authority for her life, she was the daughter of Acacius, a
bear-feeder of the amphitheatre at Constautinople to the
Green Faction, and while still a child was sent on to the
stage to earn her living in the performances called mimes.
She had no gift for either music or dancing, but made her-
self notorious by the spirit and impudence of her acting in

the rough farces, as one may call them, which delighted the
crowd of the capital Becoming a noted courtesan, she
accompanied a certain Hecebolus to Pentapolis (in North
Africa), of which he had been appointed governor, and,
having quarrelled with him, betook herself first to Alex-
andria, and then back to Constantinople through the cities

of Asia Minor. In Constantinople (where, according to a
late but apparently not quite groundless story, she now
endeavoured to support herself by spinning, and may there-

fore have been trying to reform her life) she attracted tlie

notice of Justinian, then patrician, and, as the all-powerful

nephew of the emperor Justin, practically ruler of the em-
pire. He desired to marry her, but could not overcome
tho opposition of his aunt, the empress Euphemia. After
her death (usually assigned to the year 623) the emperor
yielded, and, as a law, dating from the time of Constantine,

forbade the marriage of women who had followed the stage

with senators, this law was repealed. Thereupon Justinian

married Theodora, whom he had already caused tQ be raised

to the patriciate. They were some time after (527) admitted

by Justin to a share in the sovereignty; and, on his death

four months later, Justinian and Theodora became sole rulers

of the Roman wcJrld. He was then about forty-fouryears of

age, and she -some twenty years younger. Procopius relates

in his unpublished history CAv^SoTa) many repulsive tales

regarding Theodora's earlier life, but hia evident hatred of

her, though she had been more than ten years dead when
the Anecdota were written, and the extravagances which
the book contains, oblige us to regard him as a very doubt-

ful witness. Some confirmation of the reported opposition

of the imperial faniily to the marriage has been found in

the story regarding the conduct of Justinian's own mother

Vigilantia, which Nicholas Alemanni, the first editor of

the Anecdota, in his notes to that book, quotes from a

certain " Life of Justiniarv'' by Theophilus, to which he

frequently refers, without saying where he found it.

Since the article Justinian {q.v.) was published, the pre-

sent writer has discovered in Rome what is believed to be

the only MS. of this so-called life of Justinian ; and hia

examination of its contents, which he has lately published,

makes him think it worthless as an authority. See article

Theophilus.
Theodora speedily acquired unbounded influence over

her husband. He consulted her in everything, and allowed

her to interfere directly, as and when she pleased, in the

government of the empire. She had a right to interfere,

for she was not merely his consort, but empress regnant,

and as such entitled equally with himself to the exercise

of all prerogatives. In the most terrible crisis of Justin-

ian's reign, the great Nika insurrection of 532, her courage

and firmness in refusing to fly when the rebels were attack

ing tho palace saved her husband's crown, and no doubt

strengthened her command over his mind. Ofliciala took

an oath of allegiance to her as well as to the emperor {Nov.

viii.). She e%cn corresponded with foreign ambassador

and instructed Belisarius how to deal with the popes. P
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copius describes her as acting with harshness, seizing on
trivial pretexts persons who had offended her, stripping

some of their property, throwing others into dungeons,

where they were cruelly tortured or kept for years without

the knowledge of their friends. The city was full of her

spies, who reported to her everything said against herself

or the administration. She surrounded herself with cere-

monious pomp, and required all who approached to abase

themselves in a manner new even to that half-Oriental

court. She was an incessant and tyrannical match-maker,

forcing men to accept vrives and women to accept husbands

at her caprice. She constituted herself the protectress of

faithless vnves against outraged husbands, yet professed

great zeal for the moral reformation of the city, enforcing

severely the laws against vice, and immuring in a " house

of repentance" on the Asiatic side of the Bosphorus five

hundred courtesans whom she had swept out of the streets

of the capital. How much of all this is true we have no
means of determining, for it rests on the sole word of

Procopius. But there are slight indications in other

writers that she had a reputation for severity.

In the religious strife which distracted tne empire

Theodora took part with the Monophysites, and her

coterie usually contained several leading prelates and
monks of that party. As Justinian was a warm upholder

of the decrees of Chalcedon, this difference of the royal

pair excited much remark and indeed much suspicion.

Many saw in it a design to penetrate the secrets of both

ecelesiastical factions, and so to rule more securely. In

other matters also the wife spoke and acted very differently

from the husband ; but their differences do not seem to

have disturbed either his affection or his confidence. The
maxim in Constantinople was that the empress was a

stronger and a safer friend than the emperor ; for, while

he abandoned his favourites to her wrath, she stood by
her prot^g^s, and never failed to punish any one whose

heedless tongue had assailed her character.

Theodora bore to Justinian no son, but one daughter,

—

at least it would seem that her grandson, who is twice men-

tioned, was the offspring of a legitimate daughter, whose

name, however, is not given. According to Procopius,

she had before her marriage become the mother of a son,

who when grown up returned from Arabia, revealed himself

to her, and forthwith disappeared for ever; but this is a

btory to be received with distrust. That her behaviour as

a wife was irreproachable may be gathered from the fact

that Procopius mentions only one scandal affecting it, the

case of Areobindus. Even he does not ssem to believ* this

case, for, while referring to it as a mere rumour, the only

proof he gives is that, suspecting Areobindus of some off'ence,

she had torture applied to this supposed paramour. Her
health was delicate, and, though she took all possible care

of it, frequently quitting the capital for the seclusion of her

villas on the Asiatic shore, she died comparatively young.

Theodora was small in stature and rather pale, but with a

graceful figure, beautiful features, and a piercing glance.

There remains in the apse of the famous church of St

Vitale at Ravenna a contemporaneous mosaic portrait of

her, to which the artist, notwithstanding the stiffness

of the materia), has succeeded in giving some character.

The above account is in substance tbat which historians of the last

two centuries and a half have accepted and repeated regarding this

I'amo.us empress. But it must be admitted to bs open to serious doubts.

Everything relating to the early career of Theodora, the faults of

her girlhood, the charges of cruelty and iusolence in her government
of the empire, rest on the sole authority of the AnecdolA of Proco-

pius,—a book whose credit is shaken by its bitterness and extra-

vagance. If we reject it, little is loft against her, except of course

that action in ecclesiastical affairs which excited the wrath of Baro-

nius, who had denounced her before the Anecdota were published.

In favour of the picture which Procopius gives of the empress it

may be argued (1) that she certainly did interfere constantly and

aibitrarily in the administration of public affairs, and showed her-

self therein the kind of person who would be cruel and unscrupnl
ous in her choice of means, and (2) that we gather from other

writers an impression that she was harsh and tyrannical, ^s, for

instance, from the references to her in the lives of the popes in the

Liber Pontifimlis (which used to pass ui.der the name of Anastasius,

the papal librarian). Her threat to the person whom she com-

manded to bring Vigiliustoherwas "nisi hoc feccris, per Viventera

in sffioula cxcoriari te faciam." Much of what we find in these

lives is legendary, but they are some evidence of Theodov is reputa

tion. Again (3) the statute (Cod., v. 4, 23) which repeals the older

law so far as relates to scenicse mulieres is now generally attribute<^

to Justin, and agrees with the statement of Procopius that aL

alteration of the law was made to legaluje her marriage. There i*

therefore reason for holding that she was an actress, and, consider-

ing what the Byzantine stage was (as appears even by the statute

in question), her life cauuot have been irreproachable.

Against the evidence of Procopius, with such confirmations as

have been indicated, there is to be set the silence of other writers,

contemijoraries like Agathias and Evagrius, as well as such later

historians as Theophanes, none of whom repeat the charges as to

Theodora's life before her marriage. To this consideration no
great weight need be attached. It is difficult to establish any
view of the controversy without a long and minute examination of

the authorities, and in particular of the Anecdota. But the most
probable conclusions seem to be—(1) that the odious details which
Procopius gives, and which Gibbon did not blush to copy, deserve

no more weight than would bo given nowadays to the malignant
scandal of disappointed courtiers under a despotic government,
where scandal is all the blacker because it is propagated in secret

(see PROoopros)
; (2) that api>arontIy she was an actress and a

courtesan, and not improbably conspicuous in both those charac-

ters; and (3) that it is impossible to determine how far the specific

charges of cruelty and oppression brought against her by Procopius
deserve credence. We are not bound to accept them, for they are

uncorroborated; yet the accounts of Justinian's government given

in the Anecdota agree in too many respects with what wo know
aliunde to enable us to reject them altogether; and it must bo
admitted that there is a certain internal consistency in the whole
picture which the Anecdota present of the empress. About the
beauty, the intellectual gifts, and the imperious will of Theodora
there can be no doubt, for as to these all our authorities agree. She
was evidently an extraordinary person, born to shine in any station

of life.

Her fortunes have employed many pens. Among the latest

serious works dealing with them may be mentioned M. Antonin
D^bidour's £'Impiratr!ce Theodora: £tude Critique, Paris, 1885,

which endeavours to vindicate her from the aspersions of Procopius

;

and among more imaginative writings are Sir Henry Pottinger's

interesting romance Blue and Green (London, Hurst and Blackett,

1879), M. Rhangab^'s tragedy ©eoSapa (Leipsic, 1884), and M.
Sardou's play Theodora, produced in Paris in 1884. Sep also Di
F. Dahn's Prokopios eon Cdsarea, 1865. (J. BR.)

THEODORE op Mopsuestia, the most eminent repre-

sentative of the so-called school of Antioch, the beginnings

of which date from about the middle of the 3d century

(see LrrciAN and Path, or Samosata). He was born at

Antioch about the middle of the 4th century, and was a

friend of Chrysostom : in rhetoric the celebrated Libanius

was his teacher. Soon, however, he attached himself to

the school of the great exegete and asce' •, Diodorus, a

presbyter in Antioch, and, with only a transitory period of

vacillation, he ever afterwards remained faithful to the

theology and ascetic discipline of this master. Under
Diodorus he became a skilful exegete, and ultimately the

pupil outstripped the master in Biblical learning. About
383 Theodore became a presbyter in Antioch, and began

to write against Eunomius the Arian and against the

christology of Apollinaris. Soon after 392 he became

bishop of Mopsuestia in Cilicia (the modern Missis near

Adana). ks such he was held in great respect, and took

part in several synods, with a reputation for orthodoxy that

was never questioned. It was greatly to his advantage that

in the Eastern Church the period between the years 390

and 428 was one of comparative repose. He was on friendly

terms even with Cyril of Alexandria. He died in 428 or 429,

towards the beginning of the Nestorian controversy.

Theodore was a vei y prolific writer, bnt, before all, an exegate.

He wrote commentaries on almost every book of the Old and New
Testaments, of which, however, only a small proportion is now
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extant as at a later period he lost credit in the cliarcli. We still

possess in Greek his commentary on the Minor Prophets, and in

lltin translations commentaries on the minor Pauline epistles,

besides very many fragments, especially of that on the epistle, to

the Romans. Theodore's importance as an exegete lies in two char-

acteristics:—(1) in opposition to the allegorical method he insists

on getting at the literal meaning, and adheres to it when found ;

(2) in his interpretation of the Scriptures he takes into account the

historical circumstances in which they were produced, and substi-

tutes the historical-typological for the pneumatico-christological

interpretation of prophecy ; in other words, he interprets all Old

Testament passages historically in the first instance, and sees the

fulfilment of Old Testament prophecy in the history of Christ and

His church only in so far as the entire Old Testament is a " shadow

of things to come." Following his master Diodorus, who had

already written a treatise Tit Sia^opa flewpias koI aWvyoplas,

Theodore also was the author of a special dissertation agamst the

allegorists, i.e., against Origen and his followers, which, however,

has unfortunately perished. , The comparative freedom of Theodore's

view of inspiration is also noteworthy. He discriminates between

historical, prophetical, and didactic writings, and in accordance with

this distinction assumes varying degrees of inspiration. Finally,

he entertained very bold opinions about the canon and several of

the books inclnded in it He esteemed very lightly the Solomonic

writings and the book of Job ; Canticles he explained as a nuptial

poem of Solomon's ; the book of Job appeared to him in many

places hardly worthy of ito subject, and he censures the writer

sharply ; Chronicles, Ezra, and Nehemiah he entirely rejected ;
he

dented the accuracy of the titles of the Psalms, and referred the

so-called Messianic element almost invariably to the kings of Israel

;

he even criticized the catholic epistles and rejected the epistle of

James. His commentaries contain a great deal of learned matter,

and his grammatico-historical observations are BtiU to some extent

nsefuL But, on the other hand, his learning must not be over-

estimated. It falls behind that of Origen, Eusebius, and Jerome,

notwithstanding the aupsriority of his method. It is specially

noticeable that Theodore troubled himself little about textnal

criticism. He simply accepts the text of the LXX. as that of

revelation, and never manifesto the slightest effort to control it by

the original or by the Syriac. ™ , , ^ ^ .

Bnt in addition to his commentaries Theodore also wrote extensive

dogmatico-polemical works, which were destined to operate long

after his death disastrously for his fame. As a disciple of Diodorus,

Theodore accepted the Nicene teaching on the doctrine of the

Trinity, but at the same time in christology took up a position

very closely approaching that of Paul of Samosata. The violence

of his opposition to his feUow countryman, Apollinaris of Laodicea,

perhaps the most acute and far-seeing theologian of the century,

made it necessary for Theodore to formulate his chnstology vrith

precision (in fifteen books on the Incarnation—all lost except a few

fragments—and in special treatises against ApoUinans). He held

the Logos to have assumed a complete manhood, which had to pass

through the stages of ethical development just as in the case of any

other human being. In this the Logos only supported toe man

Christ Jesus, but was not essentiaUy connected with him ;
the Logos

dwelt in him {iroiKf7y), but any such thing as l^<»(rn 0|;<r.K^ Aid not

and could not exist, because the finite is not capax mfiniti, and

because any l;'.«<r.s would have destroyed the reality of the human

nature The same sober and thoughtful way of looking at thmgs,

and the same tendency to give prominence to the moral element,

rfhich characterize the commentaries of Theodore appear also in his

do<miatic. When, accordingly, the Nestorian controversy broke

out his works also were dragged into the discussion. At Ephesus,

indeed, the memory of Theodore does not appear to have been

attacked,' but soon afterwards the assault began. Marius Mercator,

Rabulas of Edessa, Cyril, and other monophysites brought the

charge of heresy against his writings and sought to counteract

their inflnence. But it was not nntil more thin a century after-

wards that his fanatical adversaries succeeded-in spita of the

Ttron-' opposition of the best theologians of the West-in obtaining

from Justinian the condetanation of his works in the controversy

of the Tria Capitula, as it is called ; this act of the emperor was con-

firmed by the firth cecumenical council, and Theodore s name was

accordingly deleted from the list of orthodox wntera. From that

day Codnre's works ceased to be read within the Byzantine Church

and hence have been lost. The Syrians, on the other hand have

always held in high esteem the memory of the great teacher, and

have even oarried%ack their liturgy to (lis name^ The Nestonans

possess, or possessed, a very large number of writings by him in

^^"^h^ore tXart also in the Pelagian controversy at the time

when it raged in*^ Palestine. In the treatise, only partially pre-

"
. „ confession, however, drawB up by him was spoken of: .e« HiOui, Bitlioth.

s sL the catalocue In Asscmanl, BiW. Or.. Ul 1. p. 8 «7.

• Sea PUoUos, BibHoth., c 17J ; Mercator, p. 339 .j., ed. Bami.

kvepdnrovi, ho sharply controverts the doctrine of original sin

and Jerome ita advocate. In his view the theory of Augustine is

"a new heresy," "a malady"; he regalded it as a doctrine which

necessarily led to dualism and Manichseism. The attitude thus taken

by Theodore is not surjirisiug; he more nearly takes up the ground

of the old chuich doctrine as set forth in the apologista and in the

great Greek fathers of the 3d and 4th centuries.
_
The Pelagians

driven from the East were received by him in Cilicia.

A brother of Theodore, Polychronius by name, bishop of Anamea,

also achieved fame as an exegete, and expounded the theology of

the school of Antioch.*
Literature.—'a\gne, Pairo!.,sa. Gr.. Ixvl The Greek fraprenU of Theodor*

New Testament commentaries have been collected by Frlezsche (Theod. Uop: <•

N. T. Comm., Turin, 1847). The commcnUries on the I'aollno epistles (Pltra,

Spic. Solesm., 1. 49 !?.) have been recoKnlzed by JacobI (Zlicfir. /. ehrisll.

Wissensch., 1354) and Hort (Journ. Clasi. and Saer. PhiloL, Iv , 1859, p. 302 $q.),

and edited by Jacobi (Hallo UniTerelly /•ro'jvamm, 1856-60). They have also been

edited very admirably by Swetc {Theod. Mopx. in Epp. B. fauli Comm., i., ii.,

Cambridee, 188t>-«2), along with the Greelt fragments and the fragments of the

dogmatical writings , on this edition, see Schiirer, Theot. Lit. Ztg., 1880-82. The

commentary on the Minor Prophets will ba found In Mala 1/ov. Pair. Bibtloth.,

viu 18.54 (Wegnem, Berlin.1834; Mai, Script. Vet. Xov. Coll.. yl.,1832). See alao

3achan, Tluod. Mops. Fragm. Syriaca, Leipslc, 1669, and Batligen. " Der Paalmen-

commentar des Theod. v. Hops, hi Syr. Bearbeitung," In Zttchr. f. ATlUhe

Wiisc:isch., -7. 53 sg. Eitracts from the writings of Theodore occur In the Calenm

of Marius Mercator, In the Ada of the third and flfth oecumenical councils, is

Facandus. LIberatus. and Theodores chief adversary. Leontius Byzantinns.

The principal monograph on Theodore, apart from the eiccllcnt prolegomena

of Swete. is that of Kihn (TA. r. Mops. ti. Jumlius A.fnc. als Extgcten, Freiburg,

18.50). On his Importance for the history of dogma, see the great works of Baur

and Corner. Upon the Antloch school m general, compare Mijnscher, Commmt.

de Schola Antioch., Copenhagen, 1811; Hergenrother, Die aniioch. Schule, 18C6;

and Klhn, Z>w JUdeutxnig der antioch. Scltule, Eichsiadt, 1866. Dterary and

biographical details will be found In Dupin, TlUemont, Cave, Fabridus, Noris,

Gamier, SchrSckh, Alzog; see also Fritzsclie, De Theod. Mops. VUa el Scriptis,

1836- Sieffert Theod. Mops. Vet. Test. Sobrit Interpr. Viitd., Ratisbon, 1327;

Klencr, Symbol. Lit. ad. Theod M. pertin., GCttingeo, J83«; Specit, Theod. t.

Mops u Theodore! Munich, 1871; Klhn in the Tub. Qmrtalschr„ 1879; Nestle

to Theol. Siud. aas Wurtemb.ii. ilOsg. ; and Batlflol, " Sur nno Traduction LaUne

do III. de Mops.," In Arm. de Fhilos. Chret., 1885. (A. HA.)

THEODORE, the name of two popes. Theodore I.,

pope from November 642 till May 649, succeeded John

rV. He was the son of a bishop, and was bom in Jeru-

salem. A zealous opponent of monothelitism, in the course

of the protracted controversy he in a Eoman synod ex-

communicated Pyrrhus, patriarch of Constantinople, and

signed the document with ink mingled with consecrated

wine. Theodore II. had a pontificate of only twenty days

(Nov.-Dea 897).

THEODORET, bishop of Cyrus, and an important

writer in the domains of exegesis, dogmatic theology,

church histjiry, and ascetic theology, was born in Antioch,

Syria, about 390. At an early age he entered the cloister

;

and in 423 he became bishop of Cyrus, or Cyrrhus, a small

city between Antioch and the Euphrates, where, except for

a short period of exile, he spent all the rest of his lifa.

The date of his death is uncertain, but it must have been

at least six or seven years later than the council of Chal-

cedon (451). Although thoroughly devoted to the ideals

of monasticism, he discharged his episcopal duties with

remarkable zeal and fidelity. He was diligent in the cure

of souls, labouring hard and successfully for the conversion

of the numerous Gnostic communities and other heretical

sects which stiU maintained a footing within the diocese^

He himself claims to have brought more than a thousand

Marcionites within the pale of the church, and to have

destroyed many copies of the Diatessaron of Tatian, which

were stUl in ecclesiastical use ; and he also exerted -himself

to improve the diocese, which was at once large and poor,

by building bridges and aqueducts, beautifying the town,

and similar works.

As an exegete Theodoret belongs to the Antiochene school of

which Diodorus of Tarsus and Theodore of Mopsuestia were the

heads. He was not actiiaUy the personal disciple of either, bnt

he adopted their methods, though without the consistency and

boldness of the first-named. His extant commentaries (those on

Canticles, on the Pronheta, on the book of Psalms, and <>n the

Pauline epistles-the Ut the most valuable) are among the beat

performances of the fathers of the church. They are bnof, yet not

wantine in that element of practical edification on which Chrysostom

lavs special weight as characteristic of the Antiochcnes In addition

to these complete commentaries, we have fragmenta of some others

fof that on Isaiah, for example), principally met will) ,n eaten*.

There^e^o special elncidations of some difficult Scnptnre te:.ta.

4 S«« Bardeohcuer. Poi^nmius, Fielbnig, 1879.
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Theodoret'a chief importance is aa a dogmatic theologian, it

having fallen to his lot to take part in the great monophysite-

Neatorian controversy and to be the most considerable opponent
of the views of Cyril and Dioscnrus of Alexandria. For more than
twenty years he maintained the straggle against the Alexandrian
dogmatic and its formulae {OiOT6Kos, ^vutris it^& inr6<rTatrtv, fita

vTr6trTa(rif, li/ucris (pvtrik-ft, and the like), and taught that in the

person of Christ we must strictly distinguish two natures {hypo-

stases), which are united indeed in one person (prosopon), but are

not amalgamated in essence. For these years his history coincides

with that of the Eastern Church from 430 to 451, and for this very
reason it is impossible to sketch it even briefly here (see Hefele, Cmie.-

gesch., voL ii.). The issue was not unfavourable to Theodoret's

cause, but .melancholy enough for Theodoret himself: the council

of Chalcedon condemned monophysitism indeed, but he unhappily
yielded to pressure so far as also to take part in pronouncing
anathema upon Kestorius, and upon all who call not the Holy

Virgin Mother of God, and who divide the one Son into two." As
Theodoret had previously been a constant defender of Nestorius, it

was impossible for him to concur in this sentence upon his unfortu-

nate friend with a clear conscience, and in point of fact he did not
change his own dogmatic position. It is distressing, therefore, to

find him iu his subsequent EpUome classing Nestorius as a heretic,

and speaking of him with the utmost hostility. Some of Theo-
doret's dogmatic works are no longer extant: of his five books
Xlepl ivav$panr-h<Teas, for example, directed against Cyril after th,e

council of Ephesus, we now possess fragments merely. A good deal
of what passes under his name has been wrongly attributed to him.
Certainly genuine are the refutation {'A^aTpoir^) of Cyril's twelve
ivaOtfiaTicriiot of Nestorius, and the 'Epai/fo-Tiis,. or UcKifiopipos
(written about 446), consisting of three dialogues, entitled respect-

ively "ArpcirTOs, 'Aa-iyx>JTos, and 'A-rraSiis, in which the monophys-
itism of Cyril is opposed, and its Apollinarian character insisted on.

Among the apologetico-dogmatic works of Theodoret must be
reckoned his ten discourses ritp! vpovotas.

Theodoret gives a valuable exposition of his own dogmatic in

the fifth book of his A/pcriitSs KuKo^vOias ^iriro^if, already referred

to.* This, the latest of his works in the domain of church his-

tory (it was written after 451), is a source of great though not of

primary importance for the history of the old heresies. » In spite

of the investigations of Volkmar and Hilgenfeld, we are still some-
what in the dark as to the authorities he used. The chief un-
certainty is as to whether he knew Justin's Syntagma, and also as

to whether he had access to the Philosophximena of Hippolytus in
their complete form. Besides this work Theodoret has also left us
a church history in five books, from 324 to 429, which was pub-
lished shortly before the council of Chalcedon. The style is better
than that of Socrates and Sozomon, as Photius has remarked, but
aa a contribution to history the work is inferior in importance.
It is probable that its author was acquainted with the labours of
Socrates ; he appears also to have used those of Philostorgius the
Arian, but not those of Sozoraen. Something indeed still remains
to be cleared up as to the sources he employed ; apart, however,
from some documents he has preserved, relating to the Arian con-
troversy, he does not contribute much that is not to be met with in

Socrates. He made a thorough study of the writings of Athanasius
for the work. As regards chronology he is not very trustworthy;
on tjie other hand, his moderation towards opponents, not except-
ing Cyril, deserves recognition. The E\A7)»'iKiii/ fltpoircuTiKT}

TaffTj/iiroiv {De Curandis Grsscorum Affedionibus)—'vrt\\XeTi before
438—is of an historical and apologetic character, very largely

indebted to Clement of Alexandria and Eusebius; it aims at showing
the advantages of Christianity.as compared with Hellenism, and
deals with the assaults of pagan adversaries. The superiority of
the Christian faith both philosophically and ethically is set forth,

the chief stress being laid on monachism, with which heathen
philosophy has nothing to compare. Much prominence is also

given to the cult of saints and martyrs.
On this side of his character, however, Theodoret can best be

studied in the thirty ascetic biographies of his ^t\66eos 'urTopia.

This collection, which has been widely read, is a pendant to the
JJistoria Lausiaca of Palladius and the monkish tales of Sozomen.
For the East it has had the same importance as the similar writings

j

of Jerome, Sulpicius, Severus, and Cassianus for the West. It shows
that the "sobriety" of the Antiochene scholars can be predicated
only of their exegesis ; their style of piety was as exaggerated in its

devotion to the ideals of monasticism as was that of their mono-
physite opponents. Indeed, one of the oldest leaders of the school,

Diodorus of Tarsus, was himself among the strictest ascetics.

Nearly 200 letters of Theodoret have come down to us, partly in

a separate collection, partly in th^ Jcta of the councils, and partly

in the Latin of Marius Hercator ; they are of great value not only

' Roman Cattiolic writers vary greatly in their estimate of Theodoret'a

christology and of his general orthodoxy. On the latest essay on this

subject, by Bertram (Theodoreti, Epismpi Cyrensis, Doctrina Christo-

!ogica, Hildesheim, 1883), see Theol. Lit.-Ztting., 1883, 563 so.

for the biography of the writer but also for the history of hia
diocese and of the church in general.
The ediilon of Slnnond (Paris, 1612) was afterwards completed by Gamier

(1684), who has also written dissertations on the author's works. Schuize and
Nijsselt published a new edition -(6 vols., Halle, 1769-74) based on that of their
predecessors; a glossary was afterwards added by Bauer. The repiint will be
found in vols, Ltxx.-lxxxiy. of Migne. and considerable portions occur in Mansl.

Besides the earlier labours of Tiilemont, Ceiliier. Oudin, Du I^n, and Fabriclua
and Hariess, see Schrijckh, Kirchcngesch., vol. xviil,; Hcfele, Conc.-gesch., vol. II.;

Jilchter, De Thcodorelo Epp. Paul, Jnterprete, Leipalc, 182'2; Binder, Etudes atr
Theodoret, Geneva, 1844; StiiLdlin, Oeich. u. Lit der Kivchengesch., Hanover, 1827;
Kihn, Die Bedeutung dep'antioch, Schule, 1P66; Dlestel, Das A. T. in del- christl.
Kirche, Jena. 1869; Specht, Theodor v.Afopsvestia u. Theodoret v. Cyrus, Munich,
1871 ; Rods, De Theodoreto dementis el Eusebii Compilatore, Halle. 1883 ; Jeep,
QueUenuntersuch.s. d. griech. Kirchenhistorikem, Leipsic, 1884; and Mailer, art.
•'Theodoret," in Herzog-Plitt's ^fa/encyil., vol, XV.

'

(A. flA.)

THEODORIC, king of the Ostrogoths (c. 454-526),
Referring to the article Goths for a general statement of

the position of this, the greatest ruler that the Gothic
nation produced, we add here some details of a more
personal kind. Theodoric was born about the year 454,
and was the son of Tbeudemir, one of three brothers

who reigned over the East Goth."!, at that time settled

in Pannonia. The day of his birth coincided with the

arrival of the news of a victory of his uncle Walamip over
the sons of Attila. The name of Theodoric's mother was
Erelieva, and sLe is called the concubine of Theudemir.
The Byzantine historians generally call him son of

Walamir, apparently because the latter was the best

known member of the royal fraternity. At the age of

seven he was sent as a hostage to the court of Constan-
tinople, and there spent ten years of his life, which doubt-

less exercised a most important influence on his after

career. Shortly after his return to his fathet (about 471)
he secretly, with a comitatus of 10,000 men, Sittacked the

king of the Sarmatians, and wrested from him the import-

ant city of Singidunum (Belgrade). In 473 Theudemir,
now chief king of, the Ostrogoths, invaded Moesia and
Macedonia, and obtained a permanent settlement for his

people near Thessalonica. Theodoric took the chief part

in this expedition, the result of which was to remove the

Ostrogoths from the now barbarous Pannonia, and to settle

them as "fcederati" in the heart of the empire. About
474 Theudemir died, and for the fourteen following years

Theodoric was chieily engaged in a series of profitless

wars, or rather pluirdering expeditions, partly against the

emperor Zeno, but partly against a rival Gothic chieftain,

another Theodoric, son of Triarius.^ In 488 he set out

at the head of his people to win Italy from Odoacer.

There is no doubt that he had for this enterprise the

sanction of the emperor, only too anxious to be rid of so

troublesome a guest. Biit the precise nature of the rela-

tion which was to unite the two powers in the event of

Theodoric's success was, perhaps purposely, left vague.

Theodoric's complete practical independence, combined
with a great show of deference for the empire, reminds us

somewhat of the relation of the old East India Company
to the Mogul dynasty at Delhi, but the Ostrogoth was
sometimes actually at war with his imperial friend. The
invasion and conquest of Italy occupied more than four

years (488-493). Theodoric, who marched round the

head of the Venetian Gulf, had to fight a fierce battle with

the Gepid», probably in the valley of the Save. At the

Sontius (Isonzo) he found his passage barred by Odoacer,

over whom he gained a complete victory (28th August

489). A yet more decisive victory followed on the 30th

September at Verona. Odoacer fled to Ra^venna, and it

seemed as if the conquest of Italy was complete. It was

delayed, however, for three years by the tre'acheiy of

Tufa, an officer who had deserted from the service of

Odoacer, and of Frederic the Rugian, one of the com-

panions of Theodoric, as well as by the intervention of the

Burgundians on behalf of Odoacer. A sally was made

* In one of the intervals of friendship with the emperor in 483

Theodoric was made master of the household troops and in 484 consul
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from Ravenna by the besieged king, who was aeteated

in a bloody battle in the Pine Wood. At length (26th

February 493) the long and severe blockade of Ravenna
was ended by a capitulation, the terms of which Theodoric

disgracefully violated by slaying Odoacer with his own
hand (15th March 493). See Odoacer.

The thirty-three years' reign of Theodoric was a time of

unexampled happiness for Italy. Unbroken peace reigned

within her borders (with the exception of a trifling raid

made by Byzantine corsairs on the coast of Apulia in

508). The venality of the Roman officials and the turbul-

ence of the Gothic nobles were sternly repressed. Marshes

were drained, harbours formed, the burden of the taxes

lightened, and the state of agriculture so much improved
that Italy, from a corn-importing, became a corn-exporting

country. Moreover Theodoric, though adhering to the

Arian creed of his forefathers, was during the greater part

of his reign so conspicuously impartial in religious matters

that a legend which afterwards became current represented

him as actually putting to death a catholic deacon who
had turned Arian in order to win his favour. At the

time of the contested papal election between Symmachus
and Laurentius (496-502), Theodoric's mediation was
welcomed by both contending parties. Unfortunately, at

the very close of his reign (524), the emperor Justin's

persecution of the Arians led him into a policy of repri-

sals. He forced Pope John to undertake a mission to

Constantinople to plead for toleration, and on his return

threw him into prison, where he died. Above all, he
Bullied his fame by the execution of Boetius and Sym-
machus (see BoETius). It should be observed, however,

that the motive for these acts of violence was probably

political rather than religious,—^jealousy of intrigues with

the imperial court rather than zeal on behalf of the Arian

confession. Theodoric's death, which is said to have been

hastened by remorse for the execution of Symmachus,
occurred on 30th August 526. He was buried in the

mausoleum which is still one of the marvels of Ravenna.
(q.v.), and his grandson Athalaric, a boy of ten years, suc-

ceeded him, under the regency of his mother Amalasuntha.

Oenealogy of TheodoHe.

Erelleri.THBTTpBUIK
d. 474.

I

A first vife=THEOD0Bic
or a 4M-626.

concubUte

I

Ostrogotho
(or Arevagnl),

married
Alarlc II.,

kljig of the
West Goths.

ADialarit,
king of tho
West Gotha,

d. 531.

I

Theudegotho,
married

Slgismnnd,
king of the
Borgundlans.

I

Segerlc,

murdered
by his

father's

orders, 622.

Aaoefleda,
Bister of Clevis,

king of the Franks

Amalajuntha =Eutharic,
a descendant
of the Amals.

Athalaric,
d. 634.

I

WitlgIa=MATA8DE>iTBA=Germanu9,
j
nephew of

I

Justinian.

Germanns Postnmus,
pnt to death by
Phocas, 605.

Anialafiida. a full sister of Theodoric, married Tiimaamnnd, king of the
Vandals, and was mother, by an earlier maiTiage, of TUeodahad (d. 636).

Authorities.—The authorities for the Ufa of Theodoric are very
imperfect. Jordanes, Procopius, and the curious fragment known
a3 Anonymua Valesii (printed at the end of Ammianua Marcellinus)
are the chief direct sources of narrative, but far the most important
indirect source is the Varies (state-papers) of C!assiodonis, chief

minister of Theodoric. Malchus furnishes some interesting par-

ticulars as to his early life, and it is possible to extract a little

information from the turgid panegjTic of Ennodius. Among
German scholars Dahn (Kbnige der Gcrmamn, ii., iii., and iv.

),

Manso (Geschichte dcs Ostgothixhm Reichs in Italien), and Sartorius

(FersiwA uber die Rcgicrung der Ostgothen, &c. ) have done most to

illustrate Theodoric's principles of government. The English reader

aivi (.on%\i[tG\hhoTi'3 Decline aTUl, Fall, chap, xxxix., andHodgkin'a
ItaUt/ and herInvaders, vol. iii., and Letters o/ Ctssiodoms. (T. H.)

THEODOSIA, or Kaffa, a seaport and district town

of Russia, situated on the east coast of Crimea, 69 miles

to the east-north-east of SimpheropoL Its roadstead.

which has a width of 18 miles and is never frozen, is well

protected from east and west winds, and partly also from
the south, but its depth is small, ranging from 11 to 14
feet and reaching 35 feet only in the middle. The want
of railway communication with the interior prevents it

,
from gaining the commercial importance it might otherwise
have possessed, so that its population was only 10,800 in

1881.—a low figure when compared with the 20,000 it

had in 1672 and still more with the figure returned in last

century. Many remains of its former importance exist

in the city and neighbourhood, the chief being a beauti-

ful mosque—formerly a Genoese cathedral—synagogues
several centuries old, old towers with inscriptions, baths,

and a palace of Shah-Ghirei in the suburbs. Gardening is

one of the leading industries ; fishing, a few manufactures,
agriculture, and trade are also carried on. The foreign

trade, which in 1830-40 reached an average of £90,000
for exports and £66,500 for imports, afterwards fell off,

but it has experienced a revival in the course of the last

15 years, the exports of corn, linseed, and wool having
reached £167,853 in 1884. The imports are insignificant.

Theodosia, a Milesian colony, was ia Straho's day a flourishing
seat of trade (especially in grain), with a harbour capable of accom
modatiiig a hundred ships; but before Aniau's time (c. 125 A. D.,
it appears to have been destroyed. More than a thousand yeau
later (1263 to 1267) the Genoese established here their colony Kafr.

or Kef.i, which grew rapidly up notwithstanding the rivalry of the
Venetians. It was fortified, and became the see of a bishop, as
well as the chief centre for the Genoese colonies on the Black-Sea
coasts. It remained nearly independent until 1475, when it was
taken by the Turks, but it continued to prosper under their rule,

under the name of Kutchuk-Stambul, or Kryon-Stambul (Stambul
of Crimea). The Russians took it in 1771, and annexed it in

1774. From that date it began to decay, and had only 3200
inhabitants in 1829, the emigration of the Crimean Tartars
and the competition of Odessa being obstacles to its further
growth.

THEODOSIUS L, emperor of Rome, surnamed the

Great, was the son of Theodosius, Valentinian's great

general, who in 368-69 drove back the Picts and Scots

from the Roman territories in Britain, and, after other

successes on the Continent, was at last despatched to sup-

press the revolt of Firmus in Mauretania (372). Shortly

after (376), the elder Theodosius, despite his great services,

was put to death by order of Valens, probably through

fear lest he should be the Theodosius or Theodore whom
the prophetic tripod indicated as the future emperor.

The younger Theodosius was born about the year 346.

He was a native of Spain, but the exact place of his birth

is uncertain (Cauca in Galicia according to Idatius and
Zosimus, Italica according to Marcellinus). Pacatus and
Claudian seem to claim for him at least a relationship

to Trajan, of which, however, there is no satisfactory

proof. He accompanied his father into Britain (368),

and a little later distinguished himself by defeating the

Sarmatians who had invaded Moesia (374). On his

father's death he retired to his native place, where he

lived quietly till after the great battle of Adrianoi)le

(August 9, 378), when Gratian summoned him to share

the empire. Theodosius was made Augustus at Sirnnium,

January 19, 379, and was assigned all the Eastern provinces,

including Illyricum. It was a time of great peril for the

Roman state. The Huns had just made their appearance

on the western shores of the Black Sea, and, after over-

throwing the great nation of the Ostrogoths, had driven the

more southern Visigoths to take shelter within the empire.

Valens had consented to receive them (376) on condition

that they should deliver up their arms and surrender their

children as hostages to be distributed throughout the

cities of the East. The latter half of the compact waa
enforced, but not the former ; and the barbarians, left with-

out any sustenance, began to plunder the open country.

After their great victory at Adriaiiople they reached the walls

XXIIL — 33
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of Constantinople, whence they were driven back by the

valour of a band of Saracens. Meanwhile the Ostrogoths,

the Tojfali, the Huns, and the Alans had all crossed the

Danube to share the spoils of the empire ; and it was
against this motley host- that Theodosius had to contend.

He appears to have gained some successes even before his

elevation to the empire (Theodoret, v. 5, 6), and shortly

after this retired to Thessalonica to organize his forces.

He breathed courage into what remained of the Koman
army, and summoned the very miners to his standard.

But his chief reliance was placed in certain bodies of the

Goths whom he had enrolled in his service. These, under
their royal leader Jloda.res, gained at least one decisive

victory, probably in the course of 379. Fro^ the unchron-

ological account of a later writer, Zosimus, to whom we
owe almost all the details o£ Theodosius's early campaigns,
we may infer that in the course of this year or the next

Fritigern and his Visigoths were gradually driven across

the Danube, where they seem to have met with the Ostro-

goths who had shared their fate. For a time the united

nations turned their energy against the Western empire, till

they forced Gratian to grant them leave to settle in Pan-

nonia and Moesia. Before setting out on their new journey
they perhaps combined their forces to attack Athanaric,

who had retreated with his section of the Visigoths into

the wilds beyond the Danube at the time of the Hunnish
invasion. Unable to withstand their onset, Athanaric

offered his services to Theodosius, and was received into

Constantinople with every mark of favour, 11th January
381. Fifteen days later he died, and was honoured by
the emperor vidth a splendid funeral, while his followers

faithfully discharged theduty of guarding the Danube.
In the two preceding years Thessaly and Macedonia

had been swept by the barbarians. On one occasion the

emperor himself barely escaped from their hands in a
midnight attack which they had been induced to make by
the sight of his blazing watchfires ; on another the united

forces of the Ostrogoths and A'isigoths crossed the Danube
with the design of pillaging Greece. In his efforts against

the invaders Theodosius was ably seconded by his colleague

Gratian, who despatched his Frankish officers Baudo and
Arbogastes to drive the enemy out of Macedonia and
Thessaly (380), and, while Theodosius lay sick at Thes-

salonica, made such terms with them as the latter emperor
was glad to accept On his recovery. A little later, presum-

ably towards the middle of 381, Promotus, Theodosius's

lieutenant, inflicted a terrible defeat on a motley host that

WM attempting to cross the Danube. This was perhaps

the decisive battle in the war ; and we read that on October

3, 382, all the remaining Goths in the empire submitted

to Theodosius. Many of them appear to have entered the

Roman army as " fcederati "; and indeed, from the very

commencement of his reign, Theodosius seems to have pur-

sued a consistent policy of enrolling the Gothic warriors.

At times they accepted his gifts while meditating treachery

in their hearts-; and Eunapius has preserved the story of

how Fravitta, the leader of the faithful party, slew with

his own hands his dishonest colleague Eriulf at a banquet

in the emperor's own tent. Zosimus has charged Theo-

dosius with burdening the provinces with excessive duties

for the purpose of maintaining a host of useless barbarian

officers, while the commoc soldiers were left unpaid. These

barbarian troops, according to ii? same writer, often

treated the Roman citizens with the utmos\, indignity, and
on more than one occasion provoked a retaliation io: which

the emperor refused to see any excuse. They were Pot,

however, all quartered in one place, but received into the

legions ; while others were sent to Egypt. On the whole,

it may be said that his policy of attaching the invaders

to himself was the salvation of the empire ; it was t-hey

who bore tne orunt of the battle of the Frigidns ; and
the knowledge of the emperor's good faith towards the

Teutonic auxiliaries in his service must have contributed

largely to the defection of Eugenius's army on the same
occasion.

In 383 Theodosius created his eldest son Arcadins

Augustus. The same year saw the revolt of Maximus
in Britain and the murder of Gratian (August 25, 383).

For five years Theodosius consented to accept the usur-

per as his colleague ; but, when Maximus, flushed with

success, attempted a few years later to make himself

master of Italy, which, since the sudden death of Valen-

tinian I. (17th November 375), had been governed under

the name of his young son Valentinian II., Theodosius

advanced against the invader and' overthrew him near

Aquileia (28th July 388). This victory was followed by
the murder of Maximus and his son Victor, after whose
death Theodosius conferred upon Valentinian II. all that

part of the empire which his father had held. Theodosius

is said to have been induced to take this campaign by his

love for Valentinian's sister Galla, whom hfl now married.

Meanwhile there had been fresh dangers from the Goths
In 386 another band of the Groethingi or Ostrogoths,

attempting to cross the Danube, was cut off by Promotus
The same general, in the course of the next two years,

punished the barbarians who had deserted Theodosius at

the beginning of the campaign against Maximus. Such
signal services as these, though coupled with the fact that

he had saved the emperor's life, did not prevent Promotus
from falling a victim to the intrigues of the favourite

Rufinus, who is charged by Zosimus with compassing the

death of other noble men. U we may trust the evidence

of the last-mentioned historian, from the end of the year

388 Theodosius resigned himself to gluttony and volup-

tuous living, from which he was only roused by the news
that, in the Western empire, Arbogastes the Frank had
slain the youog emperor Valentinian and set up the

grammarian Eugenius in his stead (15th May 392).

Into the curious history of the short-lived pagan revival

in the Western empire there is no need to enter here.

Zosimus assures us that the tears of Galla threw the

whole court into confusion ; but there can be little doubt
that to a religious, if not superstitious, mind like that of

Theodosius it might well have seemed that he was fighting

the battles of God, as he led his army of the cross against

an enemy en whose standard shone the image of Hercules

(Theodoret, v. 24). His host consisted partly of Romans
and partly of barbarians. Timasius was leader of the

former, but under him was ranged the more renowned
Stilicho ; the latter were led by Gainas the Goth and Saul

the Alan. The engagement was fought near the river

Frigidns, some thirty-six miles distant from Aquileia. On
the first day Theodosius's barbarians, engaging with those

of the hostile army, were almost destroyed, and the victory

seemed to be with Eugenius. After a night of prayer,

towards cock-crow the emperor was cheered by a vision of

St Philip and St John, who, mounted on white steeds,

promised him success. With the morning he received

and accepted the offer of service on behalf of the enemy'o

ambush, and once more advanced to the conflict. But
even so, the issue of the day was doubtful till, if we may
trust the concurrent testimony of all the great contem-

porary church historians, a sudden gust of wind blew back

the enemy's arrows on themselves. This was the turning-

point of the battle : Eugenius was slain by the soldiers

;

and two days later Arbogastes committed suicide (Sep-

tember 5-9, 394). From the north-eastern parts of Italy

Theodosius passed to Rome, where he had his son Honorius

proclaimed emperor under the guardianship of Stilichor

Thence ha retired to Milan, where he died of dropsy (17th
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January 395), leaving the empire to be divided between

his two sons Honorius and Arcadius,—Honorius becoming
emperor of Rome and the West, Arcadids of Constan-

tinople and the East.

Important, however, as the reign o£ Theodosius was from the

political poiut of view, it is perhaps still laore important from
the theological. According to Sozomen, his parents were ^'.th

orthodox Christians, according to the creed sanctioned by the
council of Nicaea. It was not, however, till his illness at Thes-
salonica that the emperor received baptism at the hands of

Bishop Ascholiiis, whereupon, says the same historian, he issued a
decree (February 380) in favour of the faith of St Peter and Pope
Damasus of Rome. This was to be the true catholic faith ; the

adherents of other creeds were to be reckoned as heretics and
punished. The great councU of Constantinople, consisting of 150
orthodox and 36 Macedonian bishops, met in the following year,

confirmed the Nicene faith, ordered the affairs of the various sees,

and declared the bishop of Constantinople to rank next to the
bishop of Rome. The emperor cannot be acquitted of the intoler-

ance which marks edicts such as that depriving apostatizing

Christians of the right of bequest It was not till 389 or 390 that
he issued orders for the destruction of the great idol of Serapis at

Alexandria. Other edicts of an earlier or later date forbade the
unorthodox to hold assemblies in the towus, enjoined the sunender
of all churches to the catholic bishops, and overthrew tha heathen
temples " throughout the whole world." During the reign of Theo-
dosius Gregory of Nazianzus was made bishop of Constantinople

—

in appointment which he did not long retain. In 383 Theodosius
ailed a new council for the discussion of the true faith. The
»rthodox, the Arians, the Eunomians, and the ilacedonians all sent

champions to maintain their' special tenets before the emperor, who
finally decided in favour of the orthodox party. He seems to have
Buffered the Novatians to hold assemblies in the cify. Perhaps
the most remarkable incident in the life of Theodosius from a
personal piint of view is tlie incident of his submission to the
reprimands of Ambrose, who dared to rebuke him and refuse to

admit him to the Lord's Supper till he had done public penance for

suffering his Gothic auxiliaries to murder the townsmen of Thcssa-

lonica (390). Equally praiseworthy is the generous pardon that the

emperor, after much intercession, granted to the seditious people of

Antipch, who, out of anger at the growing imposts, had beaten down
the imperial statues of their city (387). When the Christians in

the eastern part of the empire destroyed a Jewish synagogue and a

church belonging to the Valentiniaus, Theodosius gave orders for

the offenders to make reparation. Such imp<>ni.>l eondDot drew forth

a remonstrance from Ambrose, who, where the interests of his creed

was concerned, could forget the common principles of justice. In

a sermon preached before Theodosins he introduced the Deity Him-
self holding an argument against Theodosius on the subject of

his remissness, and tbo imjierial penitent yielded to the eloquent

bishop. So pliant a disposition rendered him very dear to the

saint, who availed himself of his influence to counteract the efforts

of Symmachus and the Botnan senate for the restoration of the

pagan rites at the altar of victory. "I loved the man," says St

Ambrose, "who, putting off his kingly robes, mourned publicly in

the church a sin to which the guile of others had exposed him,—an

emperor who thought it no shame to do an act of public penance

that even private people would have blushed to perform." The
inspired vision of the saint saw the deceased emperor received into

heaven by his old colleague Gratian; while Maximus and Eugeuins

down in hell were already experiencing how grievous a sin it is to

take up arms against lawful princes (Ambrose, De Obilu Theod.).

Theodosius was twice married—(1) to ^lia FlaciUa, the mother

of Arcadius (377-403) and Honorius (384-423); (2) to Galla (d.

Z9i), the daughter of Valentinian I.

Tlie cbief authorities for the age of Theodoslna are Aimnlanns Msreelllnns,

Zoslmua, Eanaplus. and the ecclesiastical histoilans (Socrates, Sozomco, Theo-

doret). Much infonuation may also be gleaned from the wiltlnga of St Ambrose,

St Gregory of Na^lanzns, Isidore of Seville, and the orators Facatns, Llbanins,

Themlstlus. Of modem authorities Tlllemont supplies an unrWalled collection

of facta drily collected from all contemporary or nearly contemporary sources

;

(10 15 specially useful for liis synopses of the Theodosliin laws. Clinton's Fatti

are the best guide for the chronolouy o( the period. It Is hardly necessary to

mention the brilliant account given by Gibbon, or. In later years, from the stand-

point of Italian history by Mr Bodgkin. CT. A. A.)

THEODOSIUS II. (401-450) succeeded his father Ar-

cadius as emperor of the East in 408. During his minority

the empire was ruled by the prsetorian prefect Anthemiua

and Pulcheria, who became her brother's guardian in

414. Under his sister's care the young empieror -nas

brought uu rather as a virtuoso than a prince. The- chief

events of Theodosius's reign are the wars with Persia in

421 and 441, the council of Ephesus (434), and the inva-

sion of the Huns under Attila (441-448). In 450 Theo-

dosius was thi-own from his horse while hunting, and re-

ceived injuries from which he died. He married Athenais,
who on being baptized took the name of Eudocia. It
was during his reign that the Codex Theodosianus, ot
collection of the constitutions of the Roman emperors,
was formed. The idea took birth as early as 425, but
was only put into execution between 435 and 438 ; in
the latter year the Code was published.

THEODOSIUS III. was the last of three emperors
whose short reigns filled the interval between the death of
Justinian IL and the accession of Leo the Isaurian. The
emperor Anastasiiis had sent a fleet to frustrate the in-

tended expedition of the Saracens from Alexandria against
Constantinople. On reaching Rhodes the troops rose
against their leader, John the Deacon, slew him, and, start-

ing for Constantinople, landed at Adramyttium, where
they made a collector of the taxes emperor by the title

of Theodosius III. The new emperor besieged Constan-
tinople for six months before he took it ; Anastasins
resigned, and retired to a monastery, leaving his place to
be filled by Theodosius III., who likewise resigned next
year (717) in favour of Leo 111. The closing years of
Theodosius's life were spent in a monastery.

THEODOSIUS, of Tripolis, a Greek geometer and
astronomer, three of whose works were contained in the
collection of lesser writings named 'O fxiKpb's aorporo-

fiov/nevoi (sc. Toiros), or 'O /jiiKpoi doTpofo/tos.^ Pappus of

Alexandria, at the commencement of the sixth book of his

Suvayojyij, speaks of this collection, the study of which is

indispensable to any one who would master the science of

astronomy (toi' dorpovo/ioij/ievor roirov). These writings,

which were highly esteemed in the school of Alexandria,

were intermediate between the Elements of Euclid and
the Almagest of Ptolemy, for the understanding of which,

indeed, they formed an indispensable introduction. Of
the life of Theodosius nothing is known. As to the

time when he lived difierent opinions have been held, he
being placed by some in the first century before and by
others in the second century after the Christian era. The
latter opinion is founded on an error of Suidas (s.w.), who
on the one hand identifies the author of the three works
referred to above with a sceptical philosopher of the same
name who lived at the time of Trajan or later, and on the

other hand distinguishes him from a native of Tripolis

who wrote a poem on spring. It is now generally

admitted that the subject of this article is the same as

Theodosius the mathema:tician, who is mentioned by
Strabo amongst the natives of Bithynia distinguished for

their learning, and whose sons were also mathematicians,

the same, too, as the inventor of a universal sun-dial

(horologium irpo? irav Kh'/xa) of that name who is

praised by Vitruvius (De Archiiedura, ix. 9). His date,

therefore, could not have been later than the 1st century

B.C.; he may, however, have lived in the preceding cen-

tury, ipasmuch as the names mentioned by Strabo in the

passage referred to above are, as far as we know, arranged

chronologically, and Theodosius immediately follows Hip-

parchus, who made astronomical observations between 161

and 126 e.g., and precedes Asclepiades the physician, who

lived at Rome at the beginning of the 1st century b.o.

The statement that he was "of Tripolis" is made, not

on the authority of Suidas, as has been erroneously said,

but because he is so described in the title of his principal

work It is probable, therefore, that he was a n itive of

' This collection contained the following books :
—

" Theodosii Tri-

politffl Sjoluericorun libri iii., Euclidls Data, Optica, Catopirica, at

Phenomena ; Theodosii Tripolitffl De Bahitalionibvs et Sociitus at

Diebus libri ii. ; Autolyci Pitansei De Spharra Mota, et libri it Di

Orlu aifiue Occoiu SUUarvm Inerrantium ; Aristarchi Samii Im

ilayniiudinOnts aa DittatUiia SoKs ac turm ; Hypsiclia Aleiandrnd

p^va^optKis sive De Ascensionibus ; Menelai Sphariconun Ubn ui.

Fabiicius, BSniotheca Oraea, ed. Harles, iv. p. 16.
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Bitbynia, and resided at Tripolis, where he wrote his work.

Tripolis is generally taken to be the city of that name on

the Phoenician coast, but it may have been a town of the

same name in Lydia, on the Meander.

His chief work

—

:Z(patpiKd, iu thr?e books—treats of the properties

of the sphere and its sectioDS, with the object of establishing the

geometrical principles of spherical astronomy. This work, which
is classical, is distinguished for the order and clearness of the

exposition as well as for the rigour of its proofs, and has ever since

formed the basis on which the subject of spherical geometry has

been treated. It does not contain any trace of spherical trigono-

metry, which, on the other hand, was the special subject of the

work having the same title, and included in the same collection, of

Menelaus of Alexandria, who lived at the end of the 1st century.

Montucla suspected that a great part of the three books of

Theodosius must have been known before his time, and that he

merely did with respect to this branch of geometry what Euclid

had done with the elements, namely, he collected and incorporated

in his work the different propositions found before his time by
astronomers and geometers. This conjecture of Montucla has been

confirmed by A. Nokk {Ueicr die Sphdrik des Theodosius, Karls-

ruhe, 1847), hy Heiherg [Litterargeschichtliche Studleii ilber Euklid,

pp. 43 5j.,Leipsic, 1882), andby Hultsch, from whose researches, and
especially owing to the publication by the last of the cditio princeps

of Autolycus, it is now quite certain that as early as the middle of

the 4th century B.C. there existed a Greek text-book on Spherics

which, in its essential contents, scarcely deviated from the three

books of Theodosius. He must therefore be regarded as merely
the editor, or at most the elaborator and expounder, of a doctrine

which existed some centuries before him.

The Spherics of Theotloslas was translated Into Arabic at the beginning of the

10th century, and from the Arabic into Latin in the 12th centurj by Piato of

Tivoii {TIbnrtinus). Tliis translation was publislied in 1618 at Venice, but was
found so faulty by J. Voegelinus that he published a new Latin version, together

with additions from-the Arabian comraentators, Vienna, 1629, 4to; other Latin

translations were published by F. Mauioiycus, Messina, 1568, fol.; by C. Clavius,

Rome, 1586, 4to; and by Barrow under the title, Tlieodosii Spheerica, Methodo
Nova Illustrata et Suecincle Demon&trala, London, 1675, 4to. The Greeii test was
first published, and witii it a Latin trans!:;tion, by J. Tena, Paris, 1658, 4to : it

has been editt-d since by Joseph Hunt, Oxford, 1707, ^nd by E. Nizze, Berlin,

1862, but these two editions are founded on that of Pena. There is also a German
translr.tlon by Nizze, Stralsund. 1826. His two editions are accompanied vitb

valuable notes and an appendix containing additions from Voegeilnua and others.

The two other works of Theodosius which have come down to us have not aa

yet been published in the original. The propositions, without demonstrations. In

the work nepl i^fiepwc icat vvKri>t' {On I>ayi and Nifftits), in two books, were given

by Dasypodius, in Greek and Latin, in his Spfixrtcm Doctrinie Propositiones^

Strasburg, 1672, 8vo. A Latin version of the comp'ete work, with ancient ichotia

and figures, was given by Joseph Anria, Rome, 1691, 4to. Pappus has given

a pretty full commentary on the flrrt book of this work of Theodosius. His work
ntfiyat i.inj'Teijiv {IM Habitations) also was published by Aurla, Rome, 1688. It

gives an account of how, for every inhabitant of the earth from the equator. to the

pole, tho fitarry firmament presents Itself in the couise of a year. The proposi-

tions in it were also given by Dasypodius in his work mentioned above.

THEOGNIS OF Megara was one of the early Greek
elegiac poets ; he probably flourished about the middle of

the 6th century B.C. We derive our knowledge of his life

from the poems that bear his name. After the fall of

Theagenes, who had made himself tyrant of Megara about

625, the usual struggles between oligarchy and democracy
ensued. Theognis was a violent partisan of the oligarch-

ical faction in his native town, and wrote elegies in

which he gave expression to the emotions roused ia him
by the varying phases of the struggle. He appears on one

occasion to have lost his property (verse 345) and been

driven into exile : perhaps it was then that he visited

Sicily, Euboea, and Spsrta (783 sq.). In the end— if we
may trust 1123 sq.—he returned to Megara, and lived, at

least for a time, in something like prosperity. The date

of his death is unknown. The verses handed down to us
under the name of ITieognis amount in ell to 1389. Not
a few of them are ascribed on the evidence (.f the ancients

to Tyrtaeus, Mimnernus, and Solon ; modern criticism has
made it probable that two of the longer elegies a 'e from
the hand of Evenus (467-496 and 667-686); other

fragments are demonstrably later than Theognis. It is

now generally admitted that the Theognidea were put
together long after Theognis— possibly even as late as the

4th century B.C.—by some compiler who wished to provide

a good collection of moral maxims for educational pur-

poses. To separate the genuine fragments of Theognis
from those which were ascribed to him by the reverence of

a later age is a hopeless task.

The collection is divided into two books. The first, which is

addressed to a youth called Cyrnus, or Polypa;des, openo with a
spirited invocation of Apollo and Artemis, along with the Muses
and the'Graces (vv. 1-18) ; then follows a passage which has been
much discussed in connexion with the early history of writing,

recommending Cyrnus to sot a seal upon the author's verses, to

prevent forgers from passing off spurious lines under his name (see

Jevons, Hist, of Oreek Lit., p. 46). With verse 27 begins a series

of counsels to Cyrnus. On the whole they are remarkable neither
for loftiness of tone nor for poetic elevation. Cyrnus is counselled
to avoid " tho bad " and frequent the society of the good " men

—

the terms "good" and "bad" being used to denote aristocrats

and democrats, just as KaA.5j Ha.'^o.B6i meant an oligarch in the later

days of the felopounesian vVar. Sometimes the violence of party
feeling leads Theognis beyond all bounds, as when he prays that
he may "drink the black blood" of his opponents (349; cf. 337-
339 and 361). One striking feature in these elegies is the continual
refrain about the evils of poverty. "To avoid poverty one should
even throw oneself into the vasty deep, or from the beetling rocks

"

(175-176; cf. 266 sq., 351 sif., and 649 aq.). Elsewhere the poet
reproaches Zeus with allowing evil men to prosper, and a^icting
the good (373 sq.\; he also complains that the punishment due
to wicked men often falls upon their sons (731 sq.). A pleasing
feature is the high value which ia placed upon friendship: one is

not to part with a friend lightly, or upon some slight occasion of

displeasure (323 sq.). At the same time no one knows better than
Theognis how quickly friends fail one iu adversity (299-300). Life

hai on the whole few charms for our poet: "the best thing for

man is not to be boru or look upon the rays of Ihe swift sun ; once
born it is best for him to pass as soon as possible the gates of death,
and lie with a great barrow of earth above him" (425-429). The
prevailingly sad tone of the elegies is occasionally broken by a
convivial note. "It is shameful," says the poet, "to be drunk
when others are sober, or sober wheu others are drunk" (626-

627); "among the uproarious I am very uproarious, but among
the proper I am the properest of men " (313-314). The only elegy

which possesses any considerable poetic merit in the first book is

that in which Theognis predicts immortality for his young friend

through the fame awaiting his own poems. The second book
(1231-1389) consists of a number of amatory elegies addressed to

some young friend of the author's. In vigour and harmony of

versification they are on the whole superior to the first book ; but
most if not all of them are probably spurious.

Bergk, Podm Lyrici Orxci, il. 117-236, Lcipsic, 1882

THEOLOGY
THE word theology comes from a heathen source

—

from the Greek classics. In the Republic of Plato

and the Metaphysics of Aristotle it occurs, and in its

etymological meaning of " discourse or doctrine con-

cerning Deity and Divine things "

—

Koyos vcpl tov Oeov

Kol Trepl Tu)i< 6eiwv. Men who wrote about the gods and
their doings, or who speculated about the Divine in the

origination and operations of nature—men like Homer,
Hesiod, Pherecydes, and Thaleg,—were called 6eo\6yoi..

But there could, of course, be no theological science based

on the popidar religion of Greece. Theology was only to

be found among the Greeks in the form of philosophical

speculation. Through St Augustine we know that Varro,

" tho most learned of the Romans," distinguished three

kinds of theology,—the first mythical or fabulous, the

second physical or natural, and the third civil or popular.

The mythical theology he censured as containing many
things contrary to the dignity and nature of immortal

beings; the natural theology he described as that which is

true but beyond the capacity of the vulgar ; the civil

theology hi< considered to be that which it was good for

the citizena to believe—the received religion of Rome.
The general attitude of the Greek and Roman mind to

religion was unfavourable to the cultivation of theology.

Religion being dissociated in thought from truth could

hot give rise to science
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The words theology and theologian do not occur in

Scripture, but it was inevitable that they should be trans-

planted into Christian soil. ©cdXoyo; is found, as a V.R.

in the inscription of the Apocalypse—the Revelation of

John "tho Divine," "the theologian,"—and almost certainly

refers to his maintaining the Divinity of the Logos

—

ttjv

rov Xoyou deorrjra,—that the Xoyo5 is Bcoi, In the 3d and
4th centuries a theologian usually meant one who distin-

guished himself in defending the personality and Divinity

of the Logos. It was on this ground that Athanasius and
Gregory Nazianzen were . honoured with the distinctive

appellation of " theologians." The term theology has not

yet lost its early signification of "doctrine concerning

God,'* although a much wider meaning is more common.
Theology in its ordinary general acceptation includes, as

one of its divisions, theology understood as the treatment

of the problems which directly refer to the being, attributes,

and works of God. The Introdvctio ad Theologiam; and a

later form of it, the Theologia Christiana, composed by
Abelard in the 12th century, first gave currency to an

acceptation of the word inclusive of all religious truth or

belief. Among later scholastics the common designation

for a general compendium of religious doctrine was Summa
Theologies. Of such Summm among the most celebrated

and characteristic are those of Alexander Hales, Albertus

Magnus, and Thomas Aquinas. The mediaeval mystics

deemed the essence of theology to be the immediate
'intuition of God, who, being once in contact with the soul,

reveals to it the truth of all the principles of faith, and
gives it at the same time spiritual peace and happiness.

•This view led to a use of the word which was prevalent

am.ong the Reformers and their immediate successors,—

a

subjective application which identified it with what was
characteristic of the mind of a true theologian, an enlight-

ened and experienced homo renalus. In this sense it was

a living practical acquaintance with the revelation of grace

and truth made by God to man, a " habitus practicus," a
" sapientia eminens practica," as it was called. With it,

however, these earlier Protestant divines generally con-

joined that objective application of the term which was

current in later scholasticism, and this at length wholly

displaced the subjective acceptation ; in other words,

theology came to signify, not knowledge of a certain kind

03 inherent in the mind and operative in the life of the

individual, but knowledge in itself, a body of systemat'zed

truth, a science. Theology, thus understood, may be

viewed, discussed, and applied in a variety of ways, so as

to give rise to certain kinds or species of theology. In

the 17th century the necessity for specialization of this

sort be^an, from the operation of several causes, to be

widely and strongly felt, and it became usual for divines

to indicate by the titles of their theological systems the

point of view and mode of treatment adopted. An adjec-

tive added to the term " theologia " served their purpose.

Of adjectives thus employed in the 17th and early part of

the 18th century, the following may.be mentioned as either

frequently used or of some intrinsic interest:—theoretica,

practica, didactica, elenctica, polemica, irenica, pacifica,

positiva, comparativa, dogmatica, theoretico-practica, didac-

tico-elenctica, &c.

The extension given to the signification of the term

theology was for a very lengthened period almost univer-

sally restricted to the knowledge derivable from, the Scrip-

tures, the systematic exhibition of revealed truth, the

science of Christian faith and life. It is still thus, per-

,haps, that the v,-ord is most commonly understood. Two

(things, however, have naturally suggested the employment

of it in a wider manner First, there was the rise and

development of a theology not based on revelation,-^-the

rise and development of what is called natural theology.

The Greeks and Romans could not distinguish between
nature apd revelation, reason and faith, because ignorant
of revelation and faith in their distinctive Christian sense.
In the patristic and scholastic ages of the church, and for
some time after the Reformation, men were not in general
prepared to admit that there was a knowledge of God and
of His attributes and of His relations to the world which
might be the object of a science distinct from and inde-
pendent of revelation. Yet the most learned and thought-
ful even of the scholastic divines recognized in some
measure that such was the case, and could hardly, indeed,
do otherwise after they had become acquainted with the
contributions which Greek, Jewish, and Arabian philo-

sophers had made to the defence and elaboration of the
doctrine concerning God. The separation of natural and
revealed theology was virtually the work of the scholastics.

The Theologia Naturalts sive Liber Creaturarum of the
Spanish physician, Raymond de Sebonde, who taught
theology in the university of Toulouse during the earlier

part of the I5th century, was, perhap.% the first work
which, proceeding on the principle that God has given us
two books, the book of nature and the book of Scripture,

confined itself to the interpretation of the former, merely
indicating the mutual relations of natural and revealed

religion. A conviction of the truth of the distinction

which he so clearly apprehended gradually spread ; more
and more importance came to be attached to it. The
deists proceeded on it, and tried to exalt natural theology

at the expense of all theology professedly based on revela-

tion, by representing the former as the truth of which the

latter was the perversion. The wisest of their opponents,
and thoughtful Christian writers in general—the adhe-
rents of the moderate and rational theology of the 17 th

and 18fh centuries—strove, on the other hand, to show
that natural theology was presupposed by revelation, and
should carry the mind onwards to the acceptance of reve-

lation. Thus natural theology came into reputa»ion, not-

withstanding the opposition of those who have denied its

existence and contended that the reason of itself can teach

us absolutely nothing about God or our duties towards

Him. The recognition of natural theology contributed to

awaken an interest in the various religions of the world,

and thus led to the second circumstance referred to,

namely, the rise of what may be called comparative theo-

logy, although it has hitherto been more generally

designated the science of religions. It can be shown to

have originated in the attempts made to prove that the

principles of natural theology were to be found in all

religions. In Bishop Steuco of Kisami's De Perenni

Philosophia, published in 1540, and in Lord Herbert of

Cherbury's De Religione Gentilium, published in 1663, wb
have two of the earliest and most characteristic attempts

of the kind. From that time to the present the study of

religions has proceeded at varying rates of progress, but
without interruption. Important results have been ob-

tained, and especially this result, the ascertainment, to the

satisfaction of all competent judges, of a right method of

investigation,—the establishment, as the true mode of

study, of the comparative method. As we have a right to

speak of comparative anatomy and comparative philolcTV,

so have we a right to speak of comparative theology.

The inference from the preceding remarks is obvious. If

there be a natural theology and a comparative theology,

it is a mistake to identify theology per se with Christian

theology. The word Christian is, in this case, a real and

great restriction of tho signification of the word theology,

and Christian theology is not the only kind of theology.

The proper procedure is to give to theology a general and

comprehensive meaning, which can be limitedand specialized,

when requi.site, by adjectives like "natural" or "Christian."
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What, then, is the general signification which we should

gi*e to the term ? There is room for difference of opinion,

and especially as to whether God or religion should be

regarded as the object of the science. Is theology the

science which treats of God? or is it the science which

treats of religion 1 The latter view is now, perhaps, the

more current. In addition to intrinsic reasons, the critical

and sceptical spirit of the time is in its favour. Many

speak of theology as a science of religion because they

disbelieve that there is any knowledge of God to be at-

tained. Dr Martineau, in his lecture on Ideal Substitutes

for God, protests against this tendency, and contends that

the older view of theology, as the doctrine or rational

apprehension of God, ought not to be abandoned, seeing

that the new "science of religions," i.e., "the systematic

knowledge of what niea have believed and felt on things

sacred to them," can be no proper substitute for the old

" theology." We may admit, however, that the protesft

is essentially true,—that a knowledge of man's religious

opinions, emotions, and actions can never supply the place

of a knowledge of God, that, when from religion its objec-

tive basis, the reality and apprehensibility of God, is taken

away, the study of it can have merely the psychological

interest which belongs to mental disease and illusions,—

•

and yet prefer the definition of theology as " the science of

religion " to its definition as " the doctrine of God." The

latter seems much too narrow. Even Christian dogmatics

is about as much occupied with man as with God. The

doctrines of sin and of the church, for example, are

not doctrines regarding God. Then, although the new
" science of religions " is not a substitute for the old

" theology," it is still a "science, or at least a very interests

ing and important branch of knowledge, which yet cannot

be brought under the definition of theology approved by

Dr Martineau,—the definition immediately yielded by the

etymology of the term. The science of religion is a very

different thing from the "science of religions." It is far

more comprehensive. The " science of religions " is but

one of the latest offshoots of the science of religion ; the

old theology is its main trunk or stem. Theology, when

viewed as the science of religion, has not to do merely

with the religious consciousness and its states. It must

aim at the complete comprehension of religion, and, unless

religion be a delusion and disease, this can never be

attained by treating religion merely as a subjective or

psychological process to which there are no corresponding

objective realities manifested either through nature or

revelatiori. We have no right to assume that it is thus

without a real and rational foundation in fact ; on the

contrary, we are bound to inquire whether it has external

grounds and real objects or not, and, if it have them, what

they are. We must endeavour to ascertain and expound

its objective grounds as well as its subjective contents.

Thus the definition of theology as the science of religion

in no way excludes what is implied in the definition of it

as the science conversant about God and Divine things.

It includes more than the latter definition, but does not

exclude anything contained therein.

The definition of theology as the science of religion has

been objected to by Dr Charles Hodge on two grounds :^

—

first, that the word religion is ambiguous, having both an

objective sense and a subjective sense, and that its ety-

mology is doubtful ; an"d, second, that to define theology

as the science of religion " makes theology entirely inde-

pendent of the Bible. For, as moral philosophy is the

analysis of our moral nature and the conclusions to which

that analysis leads, so theology becomes the analysis of

onr religious consciousness together with the truths which

that analysis evolves." As to the first objection, the word

'^"i^matio Theology, vol. i. pp. 20-21.

religion has, it is true, more significations than one, and

consequently may be ambiguously used, but in point of

fact it is not so used in the definition in question, in which

religion is understood in its generic meaning, and as

inclusive both of subjective and of objective religion;

Theology has to treat of both, and if it treat of them
aright it will not confound them. " The etymology of

the word religion is doubtful." Very true. But is no
word to be employed in a definition if its etymology be

doubtful 1 That would be an extremely hard law. In

definition we have only to do with the actual meaning of

terms; we have nothing to do with their origin or history.

As to the second objection, it has to be remarked that the

definition does not make theology entirely independent of

the Bible. It does not make Biblical theology in any

degree independent of the Bible. It does not imply that

the Bible is not the sole perfect standard by which truth

and error, health and disease, are to be separated in the

religious consciousness of individuals and the religious

history of the race. It only implies that all religious

phenomena whatever are to be studied by the theologian,

just as moral philosophy cannot leave any moral pheno-

mena unstudied. Moral philosophy, in treating of vice

as well as of virtue, does not thereby equalize vice and

virtue ; and no more does comparative theology, when it

treats both of Christianity and heathendom, assume that

the former has no superiority over the latter. It is merely

a part of the task of moral philosophy to analyse the moral

consciousness ; it is an equally essential part thereof to

inquire into the foundation of rectitude, and to determine

objective moral distinctions and relations. In like manner
theology has much more to do than merely to analyse the

religious consciousness ; it has also to treat of the grounda

and objects of religion. If some reduce it to a mere

analysis of the religious consciousness, and overlook or

deny that there is an objective religious revelation in

nature and Scripture as well as a religious susceptibility

in the mind of man, this ia no logical consequence of the

statement that theology is the science of religion. There?

needs, perhaps, no other proof that the definition to which

Dr Hodge objects is of some use than to consider for a

moment his own definition. " Theology is the science

concerned with the facts and the principles of the Bible."

Is theology, then, not concerned with the facts and prin-

ciples of the physical world, the human mind, and history,

so far as these are disclosures of God's nature and ways t

How can theology start from the Bible when it needs to be

proved that there is a revelation from God in the Bible 1

And how can this be proved unless it is known from other

sources than the Bible that there is a God 1 If there be

such sources, theology must have to do with them ; it ca?i

have no right to neglect anything by which God may be

known or by which light may be thrown on the relations

between God and man. It is a service to theology bo to

define it as to leave no room for asserting that it is only

conversant with the Bible.

Theology, then, is the science of religion. What does

this definition imply as to the relation of theology to

religion 1 It implies, first, that theology presupposes and

is preceded by religion. This is but an instance of the

general truth that experience must precede science, and

that science must be founded on experience. The im.

plicit use of principles is always prior to their explicit

development. Speech is a great deal older than gram-

mar ; men reasoned long before Aristotle taught them how

they reasoned ; and just as there must be speech before

grammar, and reasoning before logic, so must there be

religion before theology. Secondly, that theology is the

science of religion implies that theology must not only

succeed religion, but must evolve out of it a system of
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truths entitled ,to bo called a science. Science is Know-

ledge in it8 completest, highest, and purest form. Theo-

k)gy, therefore, by claiming to be the science of religion,

professes to be the exhibition of religious facts and prin-

ciples in their most general and precise shape, in their

internal relationship to one another, in their organ'c unity

and systematic independence. The principles of causality

and of unity in the human mind impel it to seek law and

order, explanation and connexion, as regards the pheno-

mena of religion no less than any other species of pheno-

mena ; they impel it, in other words, to perfect its know-

ledge of these phenomena, and can allow it no rest nntil it

has attained to the system and science of them. Theology

is the scientific system of them, and as such is a necessity

to the thoughtful religious mind. It is no accident that

in every age and nation thoughtful men have reflected on

their religious convictions, and sought to trace them to

their grounds, and to harmonize and systematize them,

or that the Christian church has anxiously studied and

debated for centuries problems concerning God, Christ,

sin, salvation, <kc.,—no accident, but the necessary conse-

quence of those fixed laws of human nature by which man
ever seeks, once that his intellect has been truly awakened,

to define and complete his knowledge. Conscious that his

religious experience, however vivid, involves much which

requires to be cleared up
;
perceiving that the religious

history of his race presents many apparently contradictory

facts, many perplexing problems ; aware that the Bible is

no more a system of theology than nature is a system of

mechanics or chemistry,—man cannot, as a rational being,

da otherwise than endeavour by the investigation of the

whole phenomena of the case to verify, analyse, combing,

and co-ordinate his notions as to spiritual things, so as to

work them up into a comprehensive, consistent, firmly

established, adequat«ly certified, naturally organized whole,

a scientific system.

But how may man hope to succeed in his efforts to

arrive at a scientific understanding of his religious beliefs,

feelings, and practices t How may he ednce and elaborate

from the phenomena of religion a system of theology

entitled to be called science 1 Only, it is obvious, by

following a truly scientific method. What then is a truly

scientific method in theology ! And what is implied in

following it 1 To these questions a comprehensive, al-

though necessarily brief, answer must now be given,

cjpntiflo A right method in theology, as in all other sciences, is

ijthod Buch a use of reason on appropriate facts as will best attain
I *«o-

t^.^^J,_ jt implies, therefore, as an essential condition, a

right relation of reason to religious truth or fact, and to

the evidence for it. What the right relation is may,

perhaps, be defined with substantial accuracy in the

;«ligi»u4 following propositions. (1) Religious truth, like all other
"'^ truth, is " above reason " in the sense of being not created

l^^g by but manifested to reason, but is not " above reason "

t«»oD, in any special sense which withdraws it from the xogniz-

anee of reason. The truths of afl science are ihe dis-

coveries but not the creations of science, and they have

be6n discovered because they existed, because they are the

equivalents of a reality which is independent of science.

In regard alike to mathematical, physical, mental, and

religious truth, reason has only power to seek it, and to

find or to miss it ; it has no power to make it or right

over it, but must accept it as something presented or given

to it, and to which it is bound to do homage and yield

submission. In this sense all truth is above reason and

revealed to reason. In this sense reason stands to re-

ligious truth in the same relation as to physical truth, and

to Christian truth in the same relation as to the truth

in natural religion. Reason is simply the instrument or

faculty of aoorehending the truth manifested or revealsd

to it, and it can in no case apprehend truth without the
aid of the appropriate manifestation or revelation. Unless
Christ had lived and taught,^reason eould never have
known His character and doctrine ; but no more could it

have known Dante and his Bivimz Commedia, Shakespeare
and his creations. Napoleon and his achievements, unless

these men had appeared in the world and accomplished in

it their work. Without Christ the truth in Christ could

not be known, but, Christ being given, that truth comes
under the cognizance of reason, ceases to be in any special

sense above reason, and, affords to reason material for

science. By truths pbove reason are sometimes meant
truths which cannot be fully apprehended by reason.

Such truths are, however, in no way peculiar to religion.

In all regions and directions reason finds that its range of

vision is limited, and that its knowledge and science are

bounded by nescience and mystery. Truths of special

revelation are sometimes represented as above reason in

the sense that reason can have, no other evidence for them
than that of testimony and external authority. But what
truths of Scripture have thus been revealed to reveal no-

thing, and are thus devoid of intrinsic light, of naiuraJ

aflfinity to reason, of self-evidencing power 1 If there be

any such, it must be admitted that they cannot in them-

selves fall within the province of science, although the

testimony and assent to them may. Where reason stops

science must end. (2) Reason in its investigation of

religion must be' completely free, i.e., subject to no othei

laws than those which are inherent in its own constitution

In regard to most sciences there is no need to iosist that

the method of science is one in which reason is free,

because all who occupy themselves with these sciences

acknowledge it. But in regard to theology it is other-

wise. All who call themselves theologians are by no
means disposed to admit that reason, in its search for

religious truth and in its efforts to construct theological

science, must be absolutely free ; on the contrary, many of

them hold that the church or the Bible, tradition or the

common sense of humanity, must be allowed to have a

co<)rdinate or even superior jurisdiction. The proposition

laid down implies that, if any view of this kind be true,

theology is essentially different from science, and it is vain

to speak of scientific method in theology. It implies that

all claims to religious authority must be based on and con-

formed to reason, and that all the deliverances of every

professedly religious authority must be submitted without

reserve or restriction to the reason of the theologian before

he can make a scientific use of them. This leads us to

another proposition. (3) The only ascertainable limits of

reason in the investigation of religious truth, as of other

truth, are those which are inherent in its own constitution;

and in the search of religious truth, as of all other truth,

reason ought to go as far as it can go withoiit violation of

the laws of its own constitution. Reason has its limits in

its ovra laws. It is the business of psychology and logic

to discover what these laws are. When they are known

the powers of reason" are known, because reason can never

claim to be irrational. It is useless, however, to attempt

to mark off the external or objective boundaries of rational

research. Human inquiry has, no doubt, external bound-

aries beyond which it will never pass, but all apparent

boundaries of this kind recede as they are approached

There is even absurdity, self-contradiction, in the very

attempt to draw any line separating the knowable from

the unknowable. To know it one must have already

done what we affirm to be impossible,—known the un-

knowable. We cannot draw a boundary unless, we see

over it. Reason cannot investigate too deeply any matter

whatever, cannot possibly go too far, so long as it

remains reason. Its own laws, the la,v8 of evidence
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and of inference, are the only discoverable expression of

its lawgiver's " thus far." When it violates any of these

laws it has gone too far, but only then, and then simply

because it has ceased to be rational. As long as it con-

forms to them the farther it goes the better. AJl this

holds good not less in regard to religion than to any other

object of investigation, and is an essential condition of

the possibility of religious science. (4) In the study of

religion, as in every other department of study, reason

should admit nothing as true without sufficient evidence,

while rejecting nothiflg sufficiently proved by evidence of

any kind although it cannot be proved by evidence of

another kind, or although it may be imperfectly under-

stood or have unsolved difficulties connected with it.

Theology is sometimes said to be a doctrine or science of

belief or faith (ai " Glaubenslehre "). Not a few, however,

of those who say so regard belief or faith as essentially

inclusive of reason, in the form of an immediate apprehen-

sion of primary truth or self-evident fact; in which. case

theology is only a Glaubenslehre in common with other

sciences, and belief or faith is in no special mode or

measure its foundation. But, whenever by belief or faith

is meant mere belief or faith, a beHef or faith independ-

ent of and unoonformed to reason, the apprehension and

appreciation of truth,—to affirm that theology is based

on such belief or faith is to represent it as so unlike every

other science that it clearly cannot be a science at all.

For all belief or faith we are bound to have real evidence,

and enough of it. But we have no right to reject any real

evidence because there is not more or because there is not

evidence of some other kind,—no right to negleftt to follow

any light there is because it may be dim, and much around

it may be dark,—no more right to refuse to accept any

well-established conclusion as to God and religion because

there is great uncertainty as to the essence of religion, and

because God in His absoluteness and infinity'immeasurably

transcends our highest thoughts, than we have to ignore or

coatest the conclusions of physical science because we
cannot tell what matter is, and because we find that every

hypothesis as to its nature brings with it many doubts and

difficulties,

sources The foregoing conditions are perhaps the most general
'' ''*''" and fundo.nIental of those to which reason must conform

if it would originate and follow a scientific method in

theology. The next question which demands an answer

is, Whence are the data to be derived on which reason

must operate in religious apprehension and theological

investigation ? What are the sources of religious truth 1

Keason has not the truth in itself, but in order to possess

it must find it. As the eye has not physical light within

itself, but merely so corresponds to it as to apprehend it,

not otherwise is it with reason and intellectual light. By
sources of religious truth can only be meant the media

through which God manifests Himself,— the ways by which

He makes himself known ; and the physical world, finite

minds, human history, Scripture, and the testimonium

Spiritus Sancii may all be maintained to Ije such sources.

The atheist and the agnostic will not allow that there are

any sources of religious truth ; the deist and the ration-

alist V7ill only admit the claims of general revelation, the

exclusive Biblicist only of Scripture ; and the mystic will

trust chiefly to special spiritual illumination ; while the

theologian of broader view will hold that all the ways

indicated are sources, seeing that in and through them all

knowledge and experience as to God and religion may be

acquired, and must contend that in the study of theology

none of them is to be ignored or excluded, underestimated

or overestimated, but all are to be duly considered, and

the information supplied by each to be taken in connexion

with that supplied by the rest. The sources are distinct,

?10U9
truth

but not isolated. The light from each combines and
harmonizes with the light from all the others. The revela-

tion of God in nature is presupposed by that in Scripture,

and Scripture contributes to unveil the spiritual signifi-

cance of nature. Without the light which the human
mind supplies there can be no illumination from any
other source, and yet all the light of the human mind is

gained in connexion with the light from external sources.

History gradually evolves the significance of nature, mind,

and Scripture, yet cannot be understood if dissevered from
th« creation in which it is placed, from the mind of man
in the principles and faculties of which it is rooted, or

from Scripture as the record of the development of a plan

of redemption which gives unity and meaning to the whole
historiial movement. However deep and full a source of

religious truth the Bible may be, it is neither independent

of other sources nor a substitute for them ; on the con-

trary, wbile casting light on them all it likewise receives

light fron> them all. The living apprehension of spiritual

realities presupposes a discernment which the Divine Spirit

alone can give
;
yet that Spirit, according to the testimony

of Scripture, speaks not of Himself, but only in conformity

with what has already been uttered by the Father and
the Son. It would obviously neither be consistent with

the scope nor possible within the limits of an article like

the present to determine the distinctive features, natural

spheres, and various relationships of the media of revela-

tion or sources of religious truth, but a sufficiently thorough

investigation having this a'm may safely be pronounced to

be one of the chief desiderata of theological science.

The process of theological method itself has next to be

considered. Its first step is the ascertainment of the

relevant facts. But these are all the facts of nature and
history, all the truths of Scripture, and all the phases oi

religion. The various departments of theology are based

on and inclusive of various orders of these facts, and
each order of facts must be ascertained and dealt with

in appropriate special ways. Thus the relevant data of

natural theology are all the works of God in nature and
providence, all the phenomena and laws of matter, mind,

and history,—and these can only be thoroughly ascertained

by the special sciences. The surest and most adequate

knowledge of them is knowledge in the form called scien-

tific, and therefore in this form the theologian must seek to

know them. The sciences which deal with nature, mind,

and history hold the same position towards natural theo-

logy which the disciplines that treat of the composition,

genuineness, authenticity, text, development, &c., of the

Scriptures do towards Biblical theology. They inform us,

as it were, what is the true text and literal interpretation

of the book of creation. Their conclusions are the pre-

misses, or at least the data, of the scientific natural theo-

logian. All reasonings of his which disregard these data

are ipso facto condemned. A conflict between the results

of these sciences and the findings of natural theology is

inconceivable. It would be a conflict between the data

and conclusions of natural theology, and so equivalent for

natural theology to self-contradiction. Then, the data of

Biblical tLdology are all the words contained in the Bible,

viewed in their appropriate positions and historical con-

nexions, and what these are and signify can only be

ascertained by the processes of historical criticism and of

hermeneutics. Biblical theology is the delineation of a

section of the history of religious ideas,—that section of

which the -traces and records remam in the Bible. But
the Bible comprehends many strata of writing, deposited

at different times, and collocated and connected in various

ways, and the history of its composition, the age and suc-

cession of its parts, must be ascertained before we can

exhibit the history of its contents, the eourse of the evolu-

Proce**
of Uie»
logical
method

Thef»
of natu
ral th»j
logy;
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tion of its ideas. If the theories oV recent critics as to the

formation and relationship of the-, component portions of

the Old Testament be true, the view taken of the develop-

ment of Old Testament theology, must be very different

from that formed on the supposition that the'traditional

theory is correct. And which theory is correct is a ques-

tion of fact which can only' be decided by dispassionate

and thorough critico-historical investigation. So false

readings must be distinguished from true, erroneous trans-

lations from correct, and appropriate from inappropriate

interpretations, which presupposes an adequate measure

of linguistic, grammatical, and exegetical knowledge and
skill. The religion of the Bible, however, is but one of a

multitude of religions which have left traces of them-

selves in documents, monuments, rites, creeds, customs,

institutions, individual lives, social changes, itc; and there

is a theological discipline—comparative theology—which

undertakes to disclose the spirit, delineate the character,

trace the development, and exhibifthe relations of all re-

ligions with the utmost attainable exactitude. Obviously

the mass of data which this science has to collect, sift, and

interpret is enormous. They can only be brought to light

and set in their natural relationships by the labours of hosts

of opecialists of all kinds. That hypotheses in this domain
will for long arise and vanish with disappointing rapidity

18 only what is to be expected from its vast extent, the

amount of its buried wealth, the gradual and fragmentary

way in which its contents must be disinterred, the losses

and changes which have occurred in the course of time,

and the constant suggestion of fresh interpretations of

ancient tests and new solutions of old problems which

must come from unceeising discovery. Some theological

disciplines, it must also be observed, presuppose others,

and have consequently among their data the conclusions

of those other disciplines. All doctrine, for example,

founded on special revelation presupposes doctrine founded

on general revelation ; all Christian theology must imply

and incorporate natural theology. Christian dogmatics

has to make use of the results of natural theology. Biblical

theology, and comparative theology, and to raise them to

a higher stage by a compsehensive synthesis which con-

nects taem with the person and work of Christ, as of Him in

whom all spiritual truth is comprehended and all spiritual

wants supplied. The conception of it prevalent until lately,

as a system formed of generalizations and inferences from

texts of Scripture, answers properly to no theolog.cJ science,

but m ich more nearly to Biblical theology than to Christian

dogm.^.tics.

«ppro When religious data have been ascertained, the materials

priite Qf tnjological science have been obtained, but the scientific

'^i^^ edifice itself has still to be constructed. The general

mg with trutns involved in particular di.«closures have to be evolved
;

•^en-) the l^ws of the development of phenomena have to be

'''* discovered ; elements have to be reached by analysis and

comprehensive views by synthesis ; laws and facts, funda-

mental and derivative principles, have to be exhibited in

their natural organic connexion. This can only be done

aright by right methods, and only by a variety of methods.

No onesided process can be appropriate or sufficient.

The method must conform to the nature of the matter

dealt with and to the end that has to be atUined. Theo-

logy includes a variety of sciences or dii^ciplines, and these

differ so greatly in character that they plainly cannot be

studied aright if studied precisely in the same way. Some

of them are more allied to criticism, others to history, and

others again to philosophy. In some deduction can mani-

festly have little place, while in others there is no obvious

reason why it should not be largely used. There is no

kind of science which, with its special processes, may not

be called on to contribute to some department of theology.

There must be, therefore, in theology need and scope for a
great variety of applications of method.

It is easy, however, to exaggerate the importance of
acquaintance with the formal rules of method laid down
by logicians. The theory of method must be preceded by
practice—true theory by successful practice; and the ablest

practitioners are always only to a small extent guided in

their practice by conscious reference to the rules of method
prescribed by logicians. In theology, as in all other depart-

ments of science, a man can only become an investigator

by investigating. And whether he will become, through
the practice of investigation, a successful investigator or

not will depend far more on his general intellectual char-

acter, his ingenuity, originality, tact, and sensibility, his

familiarity with the relevant facts and with the researches

which are really bringing new truths in his department
to light, his perseverance and diligence, than on his know-
ledge of what the theorists on method ha*e taught as to

its nature and requirements. Yet, of course, such instruc-

tion as logical theory can give is not to be despised, but
to be received and acted on with all due appreciation.

When the data of the • theologian are before him a^

particular facts, it is obvious that he must so enumerate
and classify, so analyse and generalize, so correlate and
combine them, as to elicit from them the principles which

they imply, before either his procedure or results can be

properly characterized as scientific. In other words, a
method which starts from particulars must, in order to

be scientific, be largely inductive. But in theology, as in

all other departments of knowledge, the only induction

which is o{ any value is more than any mere summation
or combination of facts. This is not the place for a

discussion of the nature of a true induction ; but on any
view it must hold good that to understand aright what
induction in theology is we must know what is implied in

all that is comprehended in it,—the ascertainment and
collocation" of facts, the discrimination of their charac-

teristics, the classification of them, the analysis of what

is complex, the synthesis of what is partial, the tracing of

uniform relations, the inferential act, <tc. Much which

would not be without interest or use, or even some degree

of novelty, might be. said on all these points. Numerous
as have been treatises on theology, there has not as yet

appeared a single earnest attempt to expound the nature

of method in theology ; even the many works professedly

dealing not only with the encyclopedia but with the

methodology have, in reality, quite ignored theological

method proper. The present writer can only here note

the desideratum ; to supply it would require a special and

lengthened discussion. The so-called methods of induction

—

the methods of agreement, of difference, and of concomitant

variations—are as applicable in theology as in physical or

mental science. They are not, properly speaking, processes

of induction ; they are merely rules for testing inductions.

Their value, of course, is not thereby lessened.

The theologian, not less than the physicist, must be on

his guard against fancying that the validity or certainty of

his inductions is to be estimated by the number of his

instances. Many who have undertaken to prove the Divine

existence by the cosmological and teleological arguments

have made the fatal mistake of supposing that all that was

needed was an accumulation of what they deemed ex-

amples or illustrations of Divine wisdom. They have

overlooked that what is, above all, necessary is to show

the truth of the principles of causality and finality, and

the legitimacy of those- applications df them, which are

involved in the cosmological and , teleological arguments.

They have spent their strength on what is easy, superficial,

and indecisive, and had none left to deal with what is

difficult, deep, and of vital moment Tiey have failed t«

XXm. — 34
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apprehend that the essential question at issue is not, What
or bow many appearances of order and of adaptation may
be traced in the various provinces of nature t but, Do such

appearances in any case warrant an inference to a super-

natural intelligence and purpose ? In like manner many
dogmatic theologians have seemed to think that in order

to establish a doctrine it was enough to cite a number of

texts in its favour. Often their doctrines would be more
Easily believed if their texts were fewer. . Often in the

Westminster Confession, for example, where the doctrine

eauses no difficulty, the texts cited in connexion therewith

we quite inadmissible as proofs. Induction requires the

ntrictest regard to relevancy. Whether the data for the

proof of general truths in theology must be many or may
be few will largely depend, as in physical and mental
science, on the nature of the truths. When Newton had
made out that the law of gravitation explained a single

fact, applied to the moon, no person who fully compre-

hended his demonstration could seriously doubt either of

the certainty or of the universality of the law. It was
s case of a vast intellectual conquest achieved by one
decisive victory. What remained was merely to take

possession of what had been won, and to explain certain

apparent anomalies. On the other hand, when Mr Darwin
published his Origin of Species, he had already accumu-
lated, with amazing industry and ingenuity, and through
the uninterrupted investigations of many years, a multi-

tude of observations and considerations in support of the

general propositions therein .enunciated as laws of bio-

logical evolution. Of similar observations and considera-

tions there has since teen an enormous increase. Yet the

so-called Darwinian, laws are still under discussion. Why
has their proof or disproof been so diferent a process

from that of the establishment of the law of gravitation ?

Largeljh because they are in themselves so diiferent in

nature. Laws of evolution can only be reached through

the minute investigation of a far greater number of changes
and appearances than laws of persistence. The discovery

of truths of becoming may not be a more difficult but it

is certainly a more delicate and complex process than the

discovery of truths of being. Now this distinction not

only emerges in theology but pervades it In some de-

partments of theology the laws to be discovered are laws

of evolution, while in others they are laws of existence.

Hence the method to be followed in the former must be

predominantly chronological and genetic, in the latter

predominantly at^.lytic and synthetic. For example, in

Biblical theology and comparative theology the inductive

process must be of the kind appropriate in historical inves-

tigation, whereas in natural theology and Christian dog-

matics it must be of the kind appropriate in systematic

investigations; into which considerations of time, place, and
circumstance do not enter. The faculties of inind and
processea of method implied in the complett comprehension
of religion as a concrete manifestation of spirit are those

which are of prime moment in the historical disciplines of

theology ; the faculties of mind and processes of method
involved in the clear apprehension of the truths and laws
of religion in its abstract or essential nature are those

chiefly requisite in the theoretical disciplines of theology
;

and, speaking generally, complete comprehension of the
concrete presupposes a more minute and exhaustive ac-

quaintance with particulars than does a clear apprehension
of the abstract. To determine with scientific precision
and thoroughness, for example, what were the stages of
the development of doctrine in the Bible, or even to trace
with such accuracy and completeness as the data supplied
by the Bible and auxiliary sourcej permit the growth of
single important ideas, as, e.g., election, holiness, atone-
ment, and kingdom of God, demands laborious critical

I investigation and comprehensive and minute historical

knowledge. Given, on the other Land, the Christian ideas

of God and'of man, and the fundamental relation between

God and mancaunot be otherwise conceived by enli;jhtened

reason and conscience than as one of salvation through

faith and not by works. True, as all physical iiature

obays the law of gravitatioi., so all Scripture rud spiritual

experience testify to the powei of the principle of faith

;

but then, also, as the decisive proof of the former lies in

the thorough elucidation of any phenomenon which ex-

emplifies it, not in the collection of numerous illustrative

phenomena, so the decisive proof of the latter lies in an

adequate analysis of any portion or form of the life of

genuine faith, not in the accumulation of examples of faitb

drawn from the Scripturv^s or other records.

The two methods of induction to which reference has

just been made—the historical and the ^helical—are to

be carefully distinguished but not absolutely separated,

and still less exhibited as antagonistic. Both have specific

and appropriate functions ; neither is exclusively legiti-

mate or can alone accomplish the work of science. The
historical method by itself can only yield history. It has

done all that can in any circumstances be reasonably

expected from it, when it has enabled us accurately to

realize the course of the history studied, or, in other words,

when it has given us a correct reflexion of the history.

If, not content therewith, we would further ascertain the

nature and laws of the factors which formed the history

we must supplement the historical with the thetical

method. The historical method leads only to history, and

in no form or province is history science. Science even

of history, or of any department of history, cannot be

reached simply by the historical method, but furthej

requires recourse t> the processes of positive science

Comparative theology. Biblical theology, and the history

6f Christian doctrines are most valuable theological dis-

ciplines, but, inasmuch as their methods are purely histor-

ical, their results are also purely historical, and they ar«

not, rigidly speaking, sciences, but only sections of the

history of religion. The tendency to substitute history

for science, and the historical method for the scientific

method, is prevalent in the present day in theology, ae

well as in ethics and jurisprudence, social philosophy and

political economy. Obviously, however, it rests on ex

aggeration and illusion, and confounds things which oughl

to be distinguished. Neither history of "^he objects of »

science, nor history of the ideas or doctrines of a science,

is science, and the historical method of itself can only

give us in connexion with science either or both of these

forms of history, It i.s, therefore, inherently absurd to

suppose that the historical method can ba sutficient iasuch
theological disciplines as natural theology and Christian

dogmatics. In reality, it is not directly or immediately

available in the study of these disciplines at all, and that

just because it does not directly or immediately yield theory,

doctrine, science. Only he who knows both tho history o(

the objects ftnd the history of the ideas of a .science, and

especially of a psychological, social, or religious science,

can be expected to advance the science. In the sphere ol

religion, as in every other sphere, to confound history with

science is to eliminate and destroy science ; but in no

sphere is knowledge of history more a condition of the

attainment of science, and historical research, properly

conducted, more serviceable to scioatifio investigation, than

in that of religion. To the historical method we owe,

not only the historical disciplines of theology, but also in u

considerable measure the recent progress of its positive or

theoretical di.'ciplines. It can never, however, be, as sora»

fanatical disciples of the historical school would have us to

suppose, the method of these last.

til" V



THEOLOGY 267

The inductions of theology, even in its systematic or

noa-historical department3, often require to be very careful

and comprehensive in order to be conclusive. Theories or

doctrines liKO the Christian dogmas of the Trinity, incar-

nation, and atonement were only arrived at through the

labours and controversies of many generations of theolo-

gians. It could not be otherwise. These dogmas, simple

as they may seem to a superficial glance and untrained eye,

are in reality very complex organisms of thought, only

capable of being formed by a long process of evolution.

They are theories inclusive of many theorems. They com-

prehend a number of directly constitutive propositions and

a still greater number of propositions subordinate and
subsidiary to these. Every proposition which they involve

should be the espression of real and relevant facts. As
wholes they ought to combine a multitude of particulars

of different kinds, and even of kinds the harmony of which

is far from obvious and needs confirmation. ^Vhoever

intelligently accepts any one of these dogmas must, by
necessary implication, reject a host of hypotheses regarding

its subject, as either inadequate or positively erroneous.

Inasmuch as they are not consistent with or are contrary

to the dogma, he is logically bound to repudiate them, and
yet ha is only logically entitled to do so if his proof of the

dogma have been so comprehensive and complete as to

include their separate and collective refutatioiL The
establishment of the whole truth is only possible through

the disproof of all the opposing errors. How the inductive

method is applied in theology, however, will.be better

understood by the examination of a particular exemplifica-

tion of it than by a general description ; and, perhaps, as

regards at least form, a more careful or elaborate exempli-

fication could hardly be pointed out than that exhibited iu

Dr Crawford's treatise on the atonement. An examination

of it will show how very complex in reality may be a

doctrine which is very simple in appearance, and how com-

prehensive, therefore, must be the inductive procedure

necessary to establish it and to warrant the rejection of the

hypotheses which must seem to one who accepts it to err

by excess or defect or to be absolutely fake.

The inductions of theology, like those of other sciences,

are seldom or never mere or pure inductions. They would

be useless if they were. The examples of pure induction

given in treatises on logic may serve their purpose, the

illustration of the nature of ratiocination, but they are net

reasonings of a kind which can increase positive know-

ledge. The abstraction of induction from deduction may
be needed to exhibit its distinctive formal character, but it

is fatal to its practical efficiency. In all reasoning meant

to increase our knowledge of objects, induction must

receive from deduction some measure of assistance and

guidance. This certainly holds true in theology. In

regard to the doctrine of the Trinity, for example, the

most difficult questions involved turn largely on the signi-

fication and application of the terms employed in its ex-

pression. These terms must bo somehow defined, and

(Ignitions once introduced cannot fail to be used to some

extent as principles of deduction. They are often largely

so used by those who are quite unconscious of making any

use of them, and who have no suspicion that the course

and character of their reasonings are modified by them.

Definitions often secretly introduce a great amount of

hypothesis and deduction into reasonings imagined to be

exclusively inductive. Further, principles of deduction

are directly and explicitly introduced. The truth of the

catholic doctrine, or indeed of any doctrine, of the atone-

ment, for example, cannot be proved purely by induction.

It is necessary to start with some assumption as to the

authority of the Scriptures, or at least as to the authority

of those who.se teaching is contained in the Scriptures.

That assumption itself should, it is true, be proved by i

process of apologetical and critical reasoning which is ia

the main inductive. It cannot, however, any more than
the doctrine of atonement, be proved by a purely or ex-

clusively inductive process, i.e., without some co-operation

or participation of deduction; andj once proved, it becomes
a principle of which a deductive use is made. Every parti-

cular statement of Scripture is read and interpreted in the

light of it. So far as this is the case, deduction underlies

all the inductions of doctrine based on the statements of

Scripture. Of course, the dogmatic theologian, in so far

as he founds on Scripture, is bound not to presuppose
more than he is prepared to prove as a Christian apologist

or Biblical critic and interpreter. The assumptions made
in systematic theology ought to be the firmly ascertained

results of its subsidiary sciences. And the less assumed
the better, as the relevancy of the reasoning employed will

be so much the more widely acknowledged. Every addi-

tional assumption diminishes the number of persons who
will grant the principles on which the argumentation pro-

ceeds. When, for instance, a doctrine like plenary inspira-

tion is assumed as the basis of an argument for the atone-

ment, the number of persons who can be benefited by the

argument must be few. Those who will grant plenary

inspiration are not likely to require to be convinced of the

truth of the ordinary doctrine of the atonement ; they are

almost certain to be already convinced. On the other

hand, a man may have loose or vague views of inspiration,

and yet it may be possible to satisfy him that the doctrine

of the atonement is well founded. The proof of the

doctrine of the atonement may receive' support and con-

firmation from the proof of the doctrine of plenary inspira-

tion, but ought not to be made dependent on it.

Scientific method has not only to ascertain the facts and

data of science, and to discover its laws, but also to dis-

tribute and co-ordinate its contents. And this last is like-

wise an important function. Science is system. To
exclude system from science is to suppress and destroy

science. The spirit of system is in itself nothing more

than the spirit of order and unity. Without unity and

order—that is, without system— there is no science ; instead

of it there can be only confused ideas, isolated opinions.

It is absurd to condemn either system or the spirit of

system in theology or any other science. To systematize

is an intellectual necessity ; to systematize aright is a

happy achievement and an immense boon ; it is merely

systematizing erroneously which is evil. Theology, by

professing to be a science, pledges itself to systematize in

a scientific manner. By claiming to be the science of

religion it undertakes to exhibit the truths of religion in

their proper relationship to one another, in their organic

unity and essential interdependence. Thus to proceed ia

necessary to it, not only as a consequence, but also as a

means of the development of its constituent dogmas, for

no doctrine can be truly and fully evolved in isolation, but

only in connexion with kindred doctrines and through the

general growth of the science or system to which it belongs.

Increase of insight into any one truth brings with it clearer

views of all contiguous and related truths, and the collec-

tive light thus gained illumines each particular to which

it extends. To apprehend more distinctly the relations

between either facts or theories is to understand better the

facts or theories themselves. To comprehend any single

doctrine aright we must study, not merely its special data,

but those of allied doctrines, trace its connexions with

those doctrines, and view both it and them as parts of an

organic and harmonious whole. Hence the endeavour to

systematize the contents of science should not merely

follow the formation of its separate doctrines, but likewise

accompany and participata in the proceM of their forma.
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tion. Wisely conducted systematization is entitled to be

deemed an aid to discovery. It reveals where exploration

is needed, and indicates tbe directions in which research

will be successful. It is the highest form and efiort of

synthetic thought, and synthesis is a not less necessary and

fruitful operation in scientific method than analysis.

Unfortunately it cannot be denied that there has been

a vast amount of erroneous systematizing in theology, and

that it has done a vast amount of harm. Doubtless much
of the aversion felt and expressed, to system in theology is

to be traced to the imperfect, artificial, false character of

many theological systems. Instead of exhibiting religious

truths in their real significance and interdependence, theo-

logical systems have often disguised and disfigured, cramped

and contorted these truths, or even ignored and rejected

thera. How, then, is a true and appropriate system to be

distinguished from one which is false and imperfect 1 In

various respects, which can here be merely mentioned.

Thus, first, a true system is natural and not artificial In

equivalent terms, it is directly derived from the character

of the matter of which it treats, and not arbitrarily im-

posed on that matter from without. Every system of

thought, whether true or false, must, of course, be the

product of intellect, but no true system is a mere inven-

tion of intellect, a mere subjective creation interposed

between the mind and things; it is, on the contrary, a

representation of the real natures and relations of things.

The human intellect can only construct a trtie system by

finding in and among facts the connexions and harmonies

which are actually there. But to do this may require more

labour than is agreeable, or may contravene some cherished

prejudice, or may not be recognized to be the sole legiti-

mate procedure, and so it may devise, inst.ead, a formula

or scheme of thought suggested by some idea drawn from

an extraneous source, force that scheme or formula upon

things to which it is inappropriate, and so construct a sys-

tem which is artificial and erroneous. Most sciences have

suffered from artificial systematization ot this kind, but

probably none nearly so much as theology. Metaphysical

philosophy has always sought to shape and modify religious

and even distinctively Scriptural truths according to its

own ideas, methods, and dogmas. Paul and John have

often been merely the masks through which Plato and

Aristotle have taught. Hegelian divines have passed all

religious beliefs, all Scriptural doctrines, through the dia-

lectic devised by their master, and, whatever those beliefs

and doctrines may have been before subjection to the

operation of that wonder-working machine, they have

always come out ground into Hegelian notions. Juris-

prudence exerted a similar influence, owing to its having

been the only science which was studied with zeal and
success in the Latin world when theology began to be

independently cultivated by the Latin Church. The La*:n

mind was so possessed by juristic or forensic ideas that the

Latin fathers could not avoid looking at the gospel through

them. This way of viewing it is still familiar. The so-

called federal school of theology, long and widely influen-

tial, exhibited the whole system of religious truth accord-

ing to the analogy of a covenant,—a succession of cove-

nants between God and man,—in other words, according

to a conception which is essentially juristic and political,

not intrinsically and properly religious. The making of a

metaphor in this manner the basis of an entire system of

theology is far from uncommon. Thus, because sin may
be likened to disease or to darkness or to death, and holi-

ness to health or light or life, not a few would conceive of

all religious truth according to these similitudes, and do
violence to the reality when it does not easily adapt

itself to the moulds which they have chosen for it. Dr
Chalmers, for instance, distributed alt systematic theology

into a study of the disease and a study of the remedy, and

treated the doctrine of the Trinity merely as an appendix.

At present, owing to the dominancy of physical science,

there is a strong temptation to work upon spiritual facts

with physical categories, and even to identify, i.e., to con-

found, the spiritual with the physical. Hence we hear of

natural law, in the sense of mechanical or biological law,

in the spiritual world.

Secondly, in a true system of theology the material and

formal constituents of knowledge will be duly combined,

but not in a false system. No true system of theology can

be constructed simply by logical deduction from abstract

conceptions, from a priori assumptions, from self-evident

axioms. Mere reasoning from data so insufficient as these

may be made plausible and imposing by being thrown

into syllogistic, dialectic, or mathematical shapes, but it

cannot be made truly profitable and productive. When
the Wolfians had presented theology in the semblance of

geometry, they had merely succeeded in dressing it in

masquerade and binding it with fetters. Reason can only

work effectively in theology when it is in possession of a

large and close acquaintance with Divine things and acts

harmoniously with the whole spiritual nature. On the

other hand, without the application of logical reflexion to

the truth implicitly contained in the sources of religious

knowledge, without the help of definition, induction,

deduction, and all the processes involved in analysis,

generaliz;ation, judgment, and reasoning, we never could

reach a scientific system at all. Such a system is not

simply an aggregation or accumulation of the data and con-

stituents of religion, but the product of all the activities

and forms of thought which give to the contents of re-

ligious experience the order and organization which theo

logy, as science, demands.

Thirdly, a true system is one in which unity is the

result of the conciliation of all relevant principles, even

although they may be apparently antagonistic, while a

false system is one which bases itself on some particular

principle or idea to the exclusion of others, also legitimate.

In a true system unity is produced by harmonizing differ-

ences ; in a false system it is produced by ignoring diflFer-

ences. A true system of theology is one which grows out

of the struggle of opposing elements and recognizes the

validity and significance of all religious truth. It is not,

for example, so based on Divine sovereignty that injustice

is done to human liberty, or so based on free will that

God's agency is largely ignored, but it assigns to both

Divine efficiency and human action their proper place, and

does so, not merely by maintaining the truth of both, but

also by exhibiting their relationship and harmony.

Fourthly, in a true system all the members are not

merely included, connected, and classified,—they are also

unified through reference to a centre. A true system

must be a unity of members pervaded by a common life.

In its remotest members must be traceable the pulsations

of its heart. Only of late have theologians begun clearly

to recognize that this characteristic of a true organic

system must be taken into account in the formation of

their science. Long after they were fully alive to the

importance of treating of each head of doctrine or article

of faith, each separate theological locus, they felt hardly

any interest as to how the various doctrines, artieles, or

loci were to be connected. They were often content to

take the order of arrangement from some external source,

some creed, confession, or catechism. It was a step in

advance when, although still arranging the dogmas merely

in a series, they endeavoured to give each dogma its place,

on the ground of its natural and intrinsic relationship to

other dogmas. Theologians have, indeed, differed much
as to what is the proper seriatim order. One, for examtile
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ias begun with tho nature and state of man, a second with

the being and character of God, a third with the Divine

authority of the Scriptures, and a fourth has followed the

order of the Divine dispensations, k'et there need be no

doubt that there is such an order, one in which every

dogma is exactly where if ought to be. This order, it

may also be safely affirmed, can only be one of advance

from the simpler to the more complex. An order in which

each dogma has before it only its natural antecedents, and
after it only its natural consequents, must be one of con-

tinuously increasing complexity. The spirit of order and
of system cannot rest, however, in the series. It must
classify as well as connect the doctrines. This also may
be accomplished in various ways, and even when there is

general agreement as to what are the natural gioups, there

may be considerable difference of opinion as to their delira-

Uation. But the most perfect distribution by classifica-

tion, if unsupplemented, must be unsatisfactory. A still

higher kind of unity has to be attained. It is that of the

only unity which is truly organic. It is that of co-ordina-

tion and correlation through a single central principle. An
intellectual system, a system of science or doctrine, can

only have this unity, and be in consequence a true system,

when all its particular truths and various departments or

divisions of truth are connected with one another and
combined into a whole by reference to a common and
central truth. The necesi<ity of conforming to this condi-

tion of systematizing has now begun to be felt among
theologians, and hence in several modern systems of

Christian dogmatics the doctrines are not merely distri-

buted into groups, but an attempt is also made to find a

centre for the whole system in a single pervasive idea.

Such a centre Rothe, for example, finds in the religious

consciousness, a consciousness of sin and of grace ; Kahnis
in the doctrine of the Trinity; and Thomasius and H. B.

Smith in Christ Himself, His person and work. So far as

Christian theology is concerned, the last of these views

is doubtless correct. Cbristian theology, like Christianity

itself, must be Christocentric. All its doctrines either

directly and immediately relate to Christ's manifestation

of God and redemption -of man, or are the antecedents

and consequents of those which do. To Christ the entire

system owes its distinctive character. For general theo-

logy, on the other hand, the central and vital idea can be

no other than that of religion itself. It must obviously

be one derived from the domain of the science itself, and
indeed from the essential nature of the object of the

science. As it would be an error to seek the principles

of biology elsewhere than in "life," or of psychology else-

where than in " mind,^' so must it be to seek the principles

of theology elsewhere than in " religion." Theology is the

science of religion, and in the true idea of religion should

be found the central and constitutive principle of the

general system of theology. That it can be found therein

will appear as we proceed.

Must the work of method in theology end, however,

even with the formacion of a system which answers to the

requirements just indicated? Is there no still higher

procedure or application of theological method legitimate t

This is to ask if there be any place for a speculative

method in theology, and if speculative theology rest on

any solid basis.

The history of theology might, perhaps, suffice of itself

o show, on the one hand, that speculation has a large and

legitimate place in the sphere of theology, and, on tho

other hand, that its place is one the limits of which are

difficult to fix or keep within. Christian theology was

initiated by Gnostic speculation, grandly reasonable in

aiming at the exhibition of Christianity as the absolute

truth and absolute religion, but otherwise wildly extra-

vagant. An Origen and an Augustine owed largely tc

speculativeness both their successes and their failures. The
defects of scholasticism were due more to misdirection of

the reflective understanding than of the speculative reason,
and it was especially the speculative and the mystic
divines of the Jliddle Age who opened up the way tc

modern thought and modern theology. Jlen like Nicholas
of Cusa, Bruno, Telesio, and Campanella, looking from the
heights of speculation, saw some aspects of religious truth
which the Reformers, standing on lower if safer and less

cloudy ground, overlooked. A Descartes and a Spinoza,
into whatever errors they may have fallen, certainly did
much, and in a directly speculative manner, to enlarge and
advance the philosophy of religion. Kant supposed that,

by his critical researches into the nature and limits of

knowledge, he had made an end of speculative theologr
and done what would effectually deter reason from specu
lative adventures. It soon became apparent that hi."

expectations had been doomed to disappointment, that in

reality he had excited speculative reason to extraordinary
activity and even audacity, and inaugurated an era of

theology far more speculative than any which had preceded
it The great speculative movement in philosophy headed
by Fichte, Schelling, Hegel, Baader, Krause, and other?

passed on immediately into the sphere of theology, it.«

leaders themselves proceeding to apply their principles and
methods to the eyplanation of the doctrines and phases of

religion. Theologians by profession soon followed in their

footsteps. Daub and Maiheinecke constructed systems
of Proteptant dogmatics by means of Hegel's dialectic

Stianss, Baur, and their 'followers reached by the same
method negative and antichristian results, bringing out
the contradictions between the doctrines of the church and
the speculative truths to which it was held that they
should give place. Many theological systems of an almost

exclusively speculative character have since appeared in

Germany. Weisse's Philosophische Dorjmalik and Rothe's

Theologische Elhik are good typical instances. Aud, while

not so predominant, the speculative use of reason is

yet conspicuous in the treatises on Christian dogmatics

of Dorner, Jfartensen, Schoberlein, Hofmann, Liebner,

Biedermann, and others. In the department of philo-

sophy of religion a speculative procedure is not less fre-

quently followed, either as alone appropriate or as a

necessary supplement to the genetic and historic method.

Rosmini, Gioberti, and Mamiani inaugurated in Italy a

speculative theology second only to that of Germany.
Contemporary French theological literature can boast of

at least one work displaying real speculative power,—the

Pkilosophie de la Liberie of M. Secr^tan. In America
Hickok, Bushnell, and Mulford may be named as having

shown confidence in the competency of speculative reason

in the spiritual sphere. In Britain Principal Caird has

argued in favour of a speculative procedure in theology

with rare skill in his Introduction to the Philosophy of
Religion. On the whole, however, both in America and
Britain, the speculative method has received little necogni-

tion from theologians. But this, of- course, may be held

to be partly cause and partly eflfect of the want of life and

originality, of thoroughness and truthfulness, of ordinary

American and British systematic theology.

Is there, then, room and need in theology for th6

speculative method ? The answer must depend on wh^at

is meant by speculative method. There are kinds of so-

called speculation which are plainly illegitimate and in-

'applicable. Thus, some have represented speculative theo-

logy as part of a philosophy of which the whole •system 'is

deduced in a purely and strictly logical manner from an t
priori principle, idea, or datum. On this.view the sperm

lative thinker somehow apprehends an absolute first of
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illoaght or being, or both, and then from this primary and

necessary datum evolves syllogistically or dialectically a

whole philosophy, which includes a whole theology. Such

speculation may be safely pronounced futile and delusive.

It can never reasonably vindicate its choice of a starting-

point, for the absolute first of existence and thought can

only be that to which the worlds of fact and experience,-

of matter and of mind, refer us as their ultimate explana-

tion. It ascribes an extravagant power to mere formal

thinking. It is only consistent with exclusive idealism

and exclusive rationalism, both justly discredited species

of philosophy. It raaies theology wholly dependent on a

philosophy which must be false, since pure reason cannot,

as it assumes, spin out of its own essence or out of any

single datum the whole system of truth.

There is, however, a theology which claims to be at once

speculative and independent of philosophy. Such was the

theology which Rothe sought to elaborate in his Theological

Ethics. In the " Introduction " to that work he has fully

explained his method. It is, as there represented, the very

same method with that of speculative philosophy, but it

starts from a different point,—not from pure self-conscious-

ness, but from the religious self-consciousness or God-con-

sciousness. Its primary datum is, according to Rothe, as

immediately certain as that of speculative philosophy, the

pious man being just as directly sure of God as the natural

man is of his own self. Out of this datum it must evolve

all its conclusions by an inward logical necessity, and

construct an entire theological system of such a nature

that every single thought implicitly supposes the whole.

Speculative theology thus conceived of needs but a single

fact, the datum from which it starts, and that fact must

be a self-evident one, given immediately in and by con-

sciousness ; all the rest is a succession of inferences de-

ductively obtained. The facts of religion presented in

nature, history, and Scripture not only need not but

ought not to be taken into account by it, although at the

close of its labours its success must be tested by the con-

formity or nonconformity of its results with those facts.

"This system of a priori thought," says Rothe, "to be success-

ful as a speculation, must be an absolutely corresponding and

constant image of the reality ; but the speculative process itself

takes no thought whether there be such a reality existing, or how
the ideas which it constructs are related to it ; but, without looking

either to the right hand or to the left, it follows only the course of

logical necessity, untU it has accomplished the whole circle of its

ideas, and constructs a complete system. Then .first the specu-

lative thinker looks out of himself, in order to, compare the system

of thought which he has independently constructed with the

objective reality, and to assure himself of his correctness by such a

comparison ; but in so doing he is slipping out of the region of

•peculative into that of reflective thinking. The necessity of such

a verification, indeed, he acknowledges unconditionally, but he dis-

tinguishes clearly between the speculation itself and that reflective

critical process by which alone such a verification can be realized.

With reference to the empirical reality around him, he acknowledges

that his speculation is incorrect if his system of thought is not

there xeprbduced, but he still persists that he has to complete his

speculative labour without any direct reference to it. He concludes

rather, from a clear want of correspondency, that he has speculated

incorrectly, and can look for his error in nothing else tha^ in his

departure from a strict adherence to the laws of logic. Forthwith,

then, he destroys his laboriously constructed system; but if he

Bgain proceed to consti'uct another, he must proceed in the very

same manner as before, i.e., by looking solely into his own thoughts,

as though there were no world around him."

Rothe, it will be observed, cannot be charged with hav-

ing made theology dependent on philosophy. He repre-

sented theological speculation and philosophical speculation

as starting from, different data, as running parallel to each

other, and so as throughout distinct. But this was to

avoid one extreme by falling into anpther. It was virtu-

ally to deny the unity of thought, and to assume an in-

iredible dualism in the universe of speculation. A theo-

logy absolutely separated from philosophy reujst be even

more unsatisfactory than one wholly dependent on it.

Then, the method itself proceeds on assumptions unsup.
ported by evidence, yet far from self-evident. It assumes,

for instance, that a system of ideas generated a priori will

be a counterpart of reality, although it is neither incon-

ceivable nor improbable that the characteristics of real

existence may be incapable of being determined by the

mere logic of necessary thought. Reason should not thus

be credited with the extraordinary power of comprehend-
ing reality without requiring to apprehend and study .it.

Another assumption is, that a complete and self-consistent

system can only be reached by an exclusively a priori

procedure, whereas it is far more likely that such a system

will only be attained by a combination of different pro-

cesses. Again, the primary datum of theological specula-

tion as understood by Rothe—the idea of God— is assumed
to be immediately given and immediately certain. Bui
the idea of God is not immediately given or immediately

certain. The piety which chooses to affirm so is a piety

capricious in its affirmations ; the speculation which starta

from such a foundation starts from an assumption easily

shown by psychology and history to be erroneous. Rothe
went even farther astray. He represented not only tha

bare consciousness of God but the Christian, yea, the

evangelical God-consciousness, as a simple and primary

datum of consciousness. This was utterly arbitrary. It

was to treat as an original apprehension what is indubit-

ably an acquired experience. No a priori system—no
properly deductive system—can be reasonably imagined to

have such a starting-point. For these and other reasons,

theological speculation of the kind advocated by Rothe
may be rejected.

Still another species of theological speculation, however,

has been attempted and commended,—one which seems,

more modest, and claims to be more distinctively Christian.

II is the method advocated and exemplified in the Schrift-

beweis of Von Hofmann. He, instead of starting like

Rothe with the religious consciousness, chose to start from

a real concrete fact, what he calls the Christianity of the

Christian,—a Christianity which he supposes to have

acquired in the Christian a separate standing of its own,

in virtue of which, and independently even of Scripture, it

is self-evident certain truth sustained and authenticated by

the Spirit of God. From this fact or experience, expressed

in its simplest and most general form, as a personal re-

lationship or fellowship between God and man through

Jesus Christ, Hofmann would deduce the whole theological

system by a process of " thinking within " the central fact,

so aa logically to evolve from it its manifold wealth of

contents, and would refrain on principle from lookiiig out-

wards, and taking into account the religious facts presented

by history, experience, or Scripture. Now, in this system

also, speculation is in excess. Such a speculative deduc-

tion of facts from facts as is contended for is impossible.

Facts are not so involved in one another that they can be

evolved from one another by mere thinking, and still less

so that from one fact a whole system of facts can be thus

evolved. From a single bone, indeed, of an animal which

he has never seen or heard of a naturalist may in thought

correctly construct the whole skeleton, but not by think-

ing within or from the one fact before him, but by
making use of all the knowledge he has acquired of the

structure of animals, of the relations of bones to bones.

Dr Hofmann himself was quite unable to carry out the

method he contended for. His so-called speculative argu«

ments are mete semblances of what they profess to be,

Instead of the contents of his system being really " de-

rived " from the simplest expression of the fact of Chris-

tianity, new propositions are couatantly borrowed from the

known contents of Cbxistianity, and added from without
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V tlie simplest expression, in order to help out the unfold-

ing of the system. Further, iu Hofmann's system of

Bpeculatioa, us in that of Eothe, we afe asked to start

from an assumption which is not, and canuot be, justi-

fied—the assumption that Christianity in the Christian is

independent of its objective grounds. Surely every ex-

perience may reasonably be called upon to produce evi-

dence of its legitimacy and validity; and, if so called upon,

how can it avoid referring to its grounds ? It is only by
an examination of the grounds of an experience that we
can know whether it is an experience of reality or a form
or effect of illusion. The fact from which we are told by
Hofmann that we must deduce all other fants is only itself

intelligible in the light of many of these facts, and even

of the Christian system as a whole ; it is a fact which has
many conditions, and the right understanding of it requires

its being viewed under its various conditions, not as ab-

stracted from and independent of them.

In the forms indicated, then, speculation has failed to

make good its claim to participate in the formation and
developtnent of theology. Does it follow that its claim is

wholly unfounded ! By no means. Speculation in the

forms described pretends to an independence of reality and
a creative power for which there is iio warrant in reason or

confirmation in fact. Hence the futility of such specula-

tion is no disproof of the utility of a speculation which
will fully recognize reality and directly endeavour to

elucidate it. Speculation of this latter k'nd seems to be a

necessary condition of true systematization and a neces-

sary supplement to induction and to all the special methods
of particular sciences. In a true philosophy, for instance,

science and speculation must necessarily be combined. So
far from claiming independence of the sciences, a true

philosophy will base itself upon them, and seek to rise

above them by means of them. It is only thus that it can

hope to reach the ultimate universal and real principle of

knowledge and being, without which there can be no rest

for reason or unity in the universe. But, having ascended

by, an analytic and inductive coarse to thi unity of an
all-comprehensive ultimate principle, phOosophy must en-

deavour to descend from it in a synthc tic and deductive

manner, so as to exhibit the whole organism of existence,

or to determine how the many laws of science and the

many facts of experience are connected with the absolute

in being and causation, and through it with one another.

It is conceivable that the descent should be accomplished

in various ways, and Plato and Plotinus, Descartes and

Spinoza, Fichte, Schelling, Hegel, Kraiise, Gioberti, and

others have attempted it each in a way of his own; but

two things are obvious, namely, that philosophy cannot

consistently decline the task, and that any method it may
adopt in trying to perform it must be one essentially

speculative. An inductive and analytic method is clearly

inapplicable, for the highest and last results of induction

and analysis are just what are to be elucidated through

being viewed in relation to the one supreme truth or fact.

And among the data vrith which philosophy must thus

synthetically or speculatively deal are those of religion.

It requires to show how what theology teaches as to God's

nature and operations comports with what itself aflSrms as

to the absolute source and ground of existence, and this

necessarily commits it to have recourse to a theologico-

Bpeculative use of reason. And to a very large use of it

if, for example, theism be true ; since, in this case, the

absolute principle of philosophy can be no other than God
Himself, and its highest task no other than to show Him to

be the essence of all existence, the light of all knowledge.

Id this case philosophy must inevitably become in 'the

highest stage of its development a speculative theology.

Nor can positive theology dispense with speculation. It

cannot, indeed, begin with it or confine itself to it,—cannot
start with some single immediately certain religious fact,

and then by mere force of logic evolve therefrom a whole
theological system. Its data are all real facts of religion,

and these it must deal with, in the first place, mainly by
observation and induction. But obser\ation and induction
will not always alone lead to a satisfactory result. Obser-
vation is confined to experience, which gives only the par-

ticular. Induction, in so far as it effects a transition from
the particular to the general, already involves the activity

of speculative reason ; it makes discoveries only when
guided by theory; it can never of itself reach ultimate
truth ; and it is manifestly not its function to raise

coherent comprehensive systems on their proper construc-

tive principles. Then, the theologian who renounces
speculation must deal most inefficiently with the chief

ideas and doctrines of his science. Consider the greatest

idea of all—the idea of God. Mere observation and in-

duction do not yield the idea. Exclusively applied, they
cannot take us beyond the contingent and conditioned,

cannot take ns beyond atheism and secularism. Waive,
however, this objection, and grant that the idea of God
may be given, say, through revelation. What sort of idea

must it be in the mind of the theologian who refuses to

speculate ? Merely that of a complex of the attributes

predicated of God in the Bible. Surely that is unworthy
to be accounted an idea of God at all. The theologian

who is in earnest with the idea of God, who would find

order and light in the idea, who would think of Him as He
is. Absolute Being, Harmonious Life, Infinite Personality,

Perfect Spirit, Ultimate and only Complete Explanation of

the Universe, must assuredly speculate, and speculate freely

and largely, although he ought also to do so humbly and
reverently. Even if he would maintain that we cannot

have a knowledge of God as He is—that we must renounce

the hope of a speculative knowledge of Him, and be con-

tent with a merely regulative knowledge,—he will find

that he needs, as Kant, Hamilton, Mansel, and Spencer

have practically so fully acknowledged, speculation, and
much speculation, to support his thesis. The mind is not

necessarily relieved from the duty of exercising specula^

tive thought on the nature of God by receiving a special

revelation regarding God. Christianity is a proof that

such revelatiou may only increase obligation in this re-

spect. It brought with it a wondrous idea of God, one

of marveUous practical efficacy, but one also which forced

Christian reason into paths of speculation, which could

only be formulated after lengthened and severe speculativa

labour, and which no intellectually or spiritually quickened

soul can accept otherwise than with speculative exertioa

And this may show that speculation is as legitimate and

applicable within the sphere of Christianity as within that

of general theology. The comprehension of Christianitj

requires that we penetrate to its distinctive and central

principle, and view all its contents in the light of thai

principla It is only so that we can hope to accomplish

either a true systematization or a true elucidation of its

contents. The procedure by which this is effected cannot

be one of mere formal logic, of pure deduction, or strict

demonstration ; it must Se one which implies a constant

reference to facts and inductive results ; but still it must

be one which is essentially synthetic and speculative.

Theology is a unity, a wbolo, but a very complex unity, a whole

of many dissimilar parts. It may be spoken of in a broad and

general >ay as a science, but not less correctly as n department of

sciences, 't includes many studies or disciplines which may be

cultivated in a scientific spirit and according to scientific methods,

and these studies or disciplines, while closely connected, are also

clearly distinct They are by no means mere divisions of a special

science. Natural theology and Christian dogmatics are as distinct

from each other as ph.sics is from chemistry or 'anatomy from

physiology. Comparative theology and Biblical theology are as
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distinct from each other as the study of .the general history of

mankind is from the study of the history of England.

Hence arise a number of problems. How are the theological

sciences related to the non-theological sciences and to one another?

How are they located in the vast organism of science as a whole?

and how are they connected with one another so as to form a

emaUer organic whole in themselves? What principles have they

in common, and what tasks are proper to each? Wherein do they

agree and wherein do they differ in their methods of research

!

These are very important questions. There cannot be an earnest

and scientific study of theology where they are overlooked. It is

the special task of the theological discipline called "encyclopedia

of theology" to discuss and answer them,—or, in othe- words, to

determine the boundaries of theology, to exhibit and explain its

inner organization, to indicate its component parts, and to trace

their relations both to one another and to the theological system

as a whole. This discipline is, therefore, the appropriate scientific

approach and introduction to theology and to the various theological

sciences.

It is of comparatively little,importance whether or not it be

itself called a theological science. Strictly speaking, perhaps, it

is rather a section or p-olongation of that division of general

philosophy which treats cf the relations of the sciences. One of

the tasks of philosophy is to define and distribute, classify and

co-ordinate, the sciences, so as to 'exhibit them as parts of an har-

monious cosmos or members of a well-proportioned corpus. But

hilosophy, when in the pursuit of its merely general ends, cannot

le expected to go into details and to concern itself with all tlie

.ubdivisions and ramifications of science. It will be content to

trace main, lines, to appreciate leading principles, processes, and

results, and, in a word, to exhibit the organic unity and variety of

science as a whole. It will leave the exact and exhaustive dis-

tribution and survey of any particular kind or group of sciences to

those who are extensively and minutely acquainted with that kind

or group of sciences. The comprehensive philosophic survey of

any order or department of studies is the encyclopadia thereof.

Hence there is encyclopaedia of mathematics, of physics, of philo-

logy, and of jurisprudence, as well as of theology. Encyclopaidia

of philosophy, however, comprehends all the departmenUl encyclo-

pffidias of science. And this for the simple reason that philosophy

is inclusive and unitive of all science. As scieniia sciiutiarum

philosophy is, as Hegel has aptly said, "wcsentlich Encyolopadie.

"

Hence theological encyclopaedia—the encyclopaedia of the sciences

conversant with religion—may reasonably be held to be essentially

a prolongation, a direot continuation-, of philosophy.

Theological encyclopedia has had its course determined by the

general movement of theology. The various theological disciplines

required to be evolved before they could be co-ordinated. The

designation " theological encyclopedia" first occurs in its current

technical sense inMursinna'sPcmaiitneasSJlci/c/opatiia! Theologies

(1764). It was only with the publication of Schleiermacher's

Kurze Darstellung des theologischen Sludiii-ns in 1811 that the full

scientific importance of the discipline wiis made evident It has

since been diligently cultivated in Germany, and is at length find-

ing recognition in other countries.

There are, however, serious defects even in the latest and best

expositions of it. Two of these may be noted as being so serious

that, owing to their prevalence, theological encyclopaedia can hardly

be said to have even yet entered a truly scientific stage. One is the

virtual or express identification of theology with Christian theology.

All the chief theological encyclopedists of Germany—Hagenbach,

Lange, Rabiger, Rothe, Von Hofmann—follow Schleiermacher

in this amazingly absurd procedure. Logically the Brahmanist,

Buddhist, and Mohammedan might with equal justice identify all

theology with their own. The superiority of Christianity to other

religions, the uniqueness of Christianity among religions, does not

alter the nature or lessen the magnitude of the error. Every ency-

clopedia of theology which confounds the general with the special

so completely as to identify theology with Christian theology for-

feits its title to recognition as scientific ; and almost all, even of the

latest and best theological encyclopedias, do so. The other fault

referred to is that, even in the latest and best of theological ency-

clopedias, the constituent sciences of theology are not so co-

ordinated with reference to a centre as to render apparept their

organic connexions. The German encyclopedists since Schleier-

macher claim, indeed, that they so distribute the various disciplines

of theology as to exhibit its natural organization. But the claim is

not well founded. In reality, their schemes of distribution have

no real unity. They are simply arrangements of the . arious theo-

logical disciplines in a fourfold, threefold, or twofold manner, i.e.,

for example, as cxegetical, historical, systematic, and practical, or

as historical, systematic, and practical, or as didactic and practical.

But this is merely external classification. It may be faultless of

its kind, but it cannot of itself yield more than a superficial and

mechanical arrangement of the theological sciences. Theology, to

be scientifically surveyed and distributed, must be viewed as a

unity, and all its parts must be shown to be included in it, and

to have a definite place in it from its very nature and definition,

as the science or philosophy of religion. Their relationship to one

another must be determined by their relationship to the whole of

which they are parts, to that science or rather philosophy which

treats of religion as a whole. They can only be unified and co-

ordinated in a truly organic manner by their due reference to

religion, and consequently proper inclusion and location in ths

philosophy of religion. This necessity has as yet been only verbally

acknowledged by theological encyclopedists.'

There is an all-comprehensive science of religion,—one which

treats of religion in its unity and entirety It alone completely

answers to the idea and definition of theology. It is the one

general theological science, comprehends ant' dominates the special

theological sciences, so as to be the science of these sciences, and
hence, in accordance with the true distinction betwfeen philosophy

and science, is properly called philosophy rather than science—the

philosophy of religion. All philosophy is science, but all science

IS not phUosophy. Philosophy, as distinguished from science, is

general or universal as distinguished from particular or special

science. This distinction is, of course, not an absolute one, but of

degree—of more or less ; every other distinction between them,

however, is positively erroneous. The one general theological

science is appropriately, therefore, termed philosophy. It is the

philosophy of religion as there is a philosophy of nature and a

philosophy of mind, each inclusive of various sciences. It is of the

very nature of philo.sophy to be both before and after the sciences

to which it relates, —to be at once their root and result, and at the

same time their bond of union and source of life. And the general

theology which may justly be identified with philosophy of reli

gion has undoubtedly held this relation to the special theological

sciences. It preceded them, being the germ from which they

evolved, the root from which they have sprung ; it has grown up

along with them, permeating them as their common life ; and it

also succeeds and transcends them, basing itself on them and per-

fecting itself by means of them. It is the one generic science of

the object with which it deals, and vast enough to comprehend a

whole group of sciences, because its object—religion—is so rich,

complex, and varied.

The primary task of a philosophy of religion is to ascertain and
exhibit the nature of religion. Now, a general theory of religion

is the natural introduction to all special religious studies and theo-

logical sciences, and yet can itself only be brought to perfection

through the advancement of these studies and sciences. For

example, we can only adequately understand th« nature of religion

through study of the history of religion, and yet we cannot trace

the history of religion at all unless we know generally what religion

is. Again, in such works on Christian dogmatics as those of

Schenkel, KahniS; Eiedermann, and Lipsius, we find a consider-

able place assigned to an investigation into the general nature of

religion. The investigation is manifestly not there strictly appro-

priate ; its true position can only be in another and wider science.

At the same time, it is undoubtedly a necessary antecedent to the

investigations of Christian dogmatics, from the very fact that

Christianity is a religion. On the other hand, Christianity is not

only a religion, but a religion which claims to be the perfect or

absolute religion ; and, clearly, if the claim be well founded, ths

complete nature of religion can only be understood through that

full knowledge of Christianity which Christian scietce may be

expected to give.

From the very nature of religion the science or philosophy which

treats of it as a whole must obriously be most comprehensive.

Religion is a relation between a worshipping subject and a wor-

"hinped object It implies both distinction and unity. Were

there no distinction between the subject and the object there would

be no religion, whether the self-identical unity were namsd God or

man. Were there only distinction between them—were God and

man absolutely separate from and indifferent to each other,

—

religion must be in this case also impossible. Religion thus

supposes two factors, which are different yet related, so far distinct

and so far akin ; and our views of religion must depend on our

views of these two factors. It involves still more. God does not

' The best acconnt of the history of theolocicol encyclopedia Is that given by

Rabiger in his 'tluologit odtr Eneydopadie dcT Theologic (1880). of which there

is an English transiatlon, with notes ivhich considerably Increase the valuo of

the work by the Ke». J. Macyheison (2 vols., 1S84). The account In Ziicklar •

Uandbitch dtr Ihiol. r/issfnscAa/Ioi, i. 87-111 (1885), Is also good. The fullest

account of the histoi7 of attempts to classify the sciences Is that of ths present

writer In Pre-iy Rev U.t July 1885 and July 18SG. The following may be

spcclfie.l as among the most asetul of theological encycloptedlas :—Sclileicrmacher|i

Kurze Harstellung da Iheol. Studiunis, 1st ed.. 1810, 2d ed..l830: Staudenmaler •

EncvclopdJie der thiol. Wtssensclia/len. Ac, 1834; Hagenbacira Encydofudu u.

Melhodoloijxt der iheol. Wiiiemchafien, 10th cd., lt<80; Crooks apid Hurst a

Encydopxdia and Urthoiotony, on the Basis of Hagenbach, New lork. 1884;

Doede's Encydoprdie der ChrUlelilke Th:ologie, 2d cd., 1883; Lange s Orundmj

dertheol. Eneydopadie, 1877; Von no!man!\'s E>ieydopddie der Theologie, 1879;

Bothe's Theologische Encyclop&die, 1680 ; Drummond's Inlrodudwn to the Study

of Theology; and Cave's Introduction to Theology. 1886. See also the aitlcls of

Willibald Grimm. " Znr theol, Encyclopadie," in Zlschr. f. mssensch. Jheol., 188^

1.: and Gretillat'a Expoie ie pMlogie Systemiali^ue, vol. L. "rropedeutiaue.

1886.
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let on man by the direct manifestation of His absolute essence, nor

does man know God by immediate vision. Take away tiie physical

and moral worlds and the written word and the Incarnate Word ot

God—suppose, that is to say, both general and special revelation

removed—and an impassable chasm will separate man from God and

all religion be destroyed. The revelation in nature and the reve-

lation through particular inspiration and intervention, however,

bridge over this chasm, and consequently religion is everywhere

found existing in some form. But even revelation would bo

useless if man had not faculties to apprehend it and to avail him-
self of it The communion of man with God supposes powers of

communion in man as well as in God. It can only be realized

through religious faculties and processes which can bo analysed and
which have laws of exercise and evolution that can be traced.

Further, religion has a history which shows how man has interpreted

or misinterpreted the revelations made to him, what forms religion

has assumed in various lands and ages, and how these forms—the

religions of the .world—have arisen and spread, developed and
decayed, influenced one another and affected morality, civilization,

and general history. Thus religion, from its very nature or idea,

requires us to treat—(1) of the object of religion (God), (2) of the

subject in religion (man), and (3) of the media and process of religion,

—or, in other words, (a) of the modes of Divine manifestation, (6) of

the powers of human apprehension of the Divine, and (c) of religion

itself as a kind of psychical life. AH the special theological sciences

deal with some of these themes, or some portion oj portions of some
01 these themes, in certain aspects, but the philosophy or general

science of religion deals with tliem all in their entirety and organic

connectedness, the form appropriate to philosophy—to science

which comprehends and thereby transcends special sciences.

For the philosophy of religion, as the highest discipline of theo-

logy, the most natural order to be followed in the treatment of its

themes is probably that which has been indicated. It is the order

whiclrhas been most commonly adopted in treatises that aimed at sys-

tematic completeness. God, man, God's manifestation of Himself
to man , man's experience of God, and the development of religions,

—those are the topics, and such is, in the main, the order of their

discussion, usually found in philosophies of religion properly so

called. This is, however, because the philosophy of religion as a

distinct discipline presupposes the results of the several special

theological sciences. Theology ends as it begins, in unity ; but
the unity in "which it ends is very different from that in which it

begins. It begins with the confused unity of common knowledge,
the complex and undifferentiated germ of the theological scienqe^

;

it ends with the unity of the clearest and deepest insight, in which
all distinctions arc at once recognized and reconciled. This last is

who unity of that ultimate stage of theological kdowled^ which can

alone claim to be philosophical as distinguished from scientific ; and
it can only be reached by those who have attained to an adequate
mastery of all the sciences conversant with religion. The philo-

sophical student of the whole' must have studied scientifically its

parts, know what is to be known about them, and make use of bis

knowledge in his own proper labours. The student of the parts

needs to know only in a general way what religion is, and must
follow in his studies an order of procedure determined by his lack

or limitation of knowledge. The course by which the mind traverses

the partial and special sciences of religion and rises to a philosophy

of religion cannot be the same as that through which it unfolds a

philosophy of religion itself, exhibits and confirms a religious theory

of the universe, and harmonizes and elucidates all results of theo-

logical research and all varieties of religious phenomena.
The philosophy of religion is itself, of course, special in relation

to philosophy, of which it is only a department. And there may
even be a special kind or form of the philosophy of religion, if that

kind or form bo general enough to iutlude a natural group of theo-

logical sciences and to have regard to their collective etfects. A
special religiori may bo so significant, so important, and the subject

of so many theological disciplines as to render indispensable the

division alike of the philosophy and of the sciences of religion into

general and special. Christianity, as the most perfect form of

religion, the fullest revelation of spiritual truth, the source an^
theme of a large group of sciences, is such a religion.' Hence there

may be, and should be, not only a philosophy of religion but a
philosophy of Christianity,—not only a generically religious but a

specifically Christian theory of the universe. If the claims of

Christianity be warranted, if in it religion and revelation were

consummated, the philosophy of relijjion can only reach a satis-

factory conclusion when it nas passed into a philosophy of Christi-

anity, or, in other words, attained such a comprehension of existence

and-life in relation to the person and work of Christ as is possible

to the human spirit. The philosophy of Christianity must obviously

be connected with all Christian disciplines in the same manner as

the philosophy of religion is v/ith all other theologit,ul disciplines

The history of the .philosophy of religion has, of course, been

closely conjoined with the histories both of thuology and of

philosophy, and influenced by all the causes which have affected

thom. ' in the wida sense of religious reflexion it is as old aa

23—1 2

either philosophy or theology. As a distinct department oi
p'uilosophy, and' the highest and most comprehensive theological
science, it is of comparatively recent origin, and, indeed, younger
than many a living individual ; but even in this latter sense the
whole histories both of philosophy and of theology have been
needed as the preparation and foundation for it. It could only
appear in ita alone adequate form when both philosophy and'
theology were highly dive'oped, when both had freed themselves
from the yoke of all authority save that of truth and reason, when
both had discovered their appropriate methods, when they could so
combine as to do no violence to the proper nature of either—a kind
of combination most difficnlt to accomplish. But this, as might,
easily be shown, was not before philosophy and theology became at
once critical and speculative, or, in other words, before that great
revolution of thought with which the names of Kant, Hegel, and
Schlciermacher are so gloriously associated. Only in the present
century have philosophy and theology reached the stage in which
they can unite and produce a philosophy of religion. And within
the century many philosophies of religion have made their appear-
ance, especially in Germany. Indeed, all the more eminent puilo-
eophers of Germany have fully recognized that a philosopny of
religion is a most essential department of philosophy. That not
a few of the so-called philosophies of religion produced have been
very defective and erroneous is only what was to bo expected. The
worth of a man's philosophy of religion cannot be greater than the
worth of his philosophy and theology in general. It is impossible
that the philosophy of religion of an Hegelian and a Neokantist can
accord, very possible that both may be far remote from the truth.
If empiricism, positivism, or materialism be true philosophy, or i^

authority be the foundation of religion and the standard of theo-
logy, a philosophy of religion must be illegitimate and superfluous.

When religion is assumed to consist merely of beliefs, emotions,
and actions which have no objective grounds, no real and rational

basis, its development can only bo an object of history and of

psychological analysis, and there can be no philosophy of religion,

but simply a science of religions, which, seeing that it deals
entirely with certain forms of mental disease and delusion, must
be deemed merely a department of mental pathology. A philo-

sophy essentially religious must combine with a theology essentially

rational in order to yield what deserves to be called a philosophy
of religion. If religion be the living apprehension and enjoyment
of the truth which philosophy has for its mission to seek to com-
prehend, then, but only then, must a philosophy of religion bo
necessary alike to philosophy and religion. ^

We now pass to special theological disciplines which can at the

utmost merely become sciences as distinguished from philosophy.

They all deal with religion, each of them treating of some particular

portion or aspect of it ; and the order and mode in which they do
so determines their relations to one another and the order of their

succession. If we would rise, for example, through study of the

parts or phases of religion in a sure and natural manner to a

knowledge of it as a whole, wo must necessarily begin with what
of it is nearest and most accessible to us. But v/hat is so is it3

history. In its historical manifestation it is a phenomenon which
no one can refuse to acknowledge. The history itself, however, is

not only a most extensive but a very complex phouomeuon. It ia

external and internal, corporeal and spiritual, a history of outward
events and actions, institutions and ntes, and also of ideas, con-

victions, and affectiona What is external is nearer and more
accessible to us than what is internal, au4 it is through the former

that we must penetrate into the latter. They cannot bo quite

eeparated, for the external is only intelligible through the inter-

nal, and the internal ouly attainable and verifiable throughthe
external ; but they can bo so far differentiated, and there is a

history mainly of what is external in religion and another mainly

of what is internal The ordinary history of religion is mainly

concerned with tracing the growth, of religion in its most apparent

form and institutional character.' It may be divided into throe

great sections—the ethnic. Biblical, and ecclesiastical, —the history

of the heathen religions, tho historj- of the Jewish religion and o(

the rise of Christianity, and tho history of the Christian church.'

' There l3 a laborious and lmp»rtlal history o( tho phlloiophy ot religion hj

Bombard PUnJer, OexMchte der cliritlllcfien ReHniontpMloiophit, 2 vol.., 1880-

83 Ot this valaablo v/orls an EnRllsh trMijIatlon Is soon to appoar. Eomf

chapters o( the history havo boon ably written by O. POolcloror in hia Rtlir/lont^

pMlosophla auf aesMchtUchcr Ormdlaot. 18»1, a drat volnnio of a lrao»lnilon ol

which bos been published. For a Hat ot wnrta on tho phllotopby of rphclon lbs

last edition ot Hncenbach may bo consulted. Hera tho following only can b<

mentioned :— Hegel, Philosophy itr lullgtm. 2 vols 1832 ; Krause, Dt' ahsolul,

JCcllalontr'llloiophlt.i loh^ 18;5 ; Ohiert, /J«/(i7<o/iip/.i/oiop»(« in Ihrrr Oelwrein

tllmmung mU Yernun/t, Cachlchlr, wid Offmbarunij, Witt, Billroth, Vcrltiuixga

flVi- Rtligtcn-.pMloiophic, 1E37 ; Stclfens, dirUIHcht /U'lglcniphlloiryphir, 1 tola.

1839 • Tante Reli-^io-.i^phllo-.cpUte^ rem Sandpwtlte der Pbttotcpkl* fln-bartt.

't parts iei0*-62 • itolhc, Thcolc^ische Ethik, 3 vo'ls.. 1845 ; Wolsso, Philntophttrftt

DottmiUlt cdcr Phlloifphit do ChrlHenlhumt. 3 toIs., 188D-C3 . Apall, Kfllyicnt

phtloiophU 18C0; StUckl, Uhrbuch dcr RHijioniphUotophie, 2.1 it\., I8'8 ,
Lotrs

Orund-ine'dcr RcltglmiphUoscphte. 1882; Von Hnnmann, Rflloli>n dn Otititt

ISS3- TelehmUUor, RrligUmtphllosophlt, 1886; MoroU. Phllciophll 0/ Rtllglin.

1813 '• Calrd. IntrcdMim 10 lilt PkUawpItt <if Religtcn. 187C; UorrU, PkUotopht

a'Kf CJrWtoiM, 1883.
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;i/rhether history in this form, even when studied in the most

accurate and thorough manner, should be caUed science may be

doubted, as it is simply occupied with the discovery and description

of the particular and conMetc. It is not usual so to designate it

in any of its sections. The history of religious beliefs and ideaa

may be as purely and properly history as that of external mstitu-

Mons and transactions. It deals, however, not only with what

is internal and spiritual but also with what is abstract and general,

Tnd hence it is at least more akin to science than is common

history and its sections are often called sciences. These sections

are three in number, and correspond to the sections of the ordi-

nary history. They are known as comparative theology, Biblical

theology and the history of Christian doctrine. To the last Of

these, symbolics may fairly claim to be a necessary supplement.

Jhey are quite distinct from a conceivably. attainable knowledge ot

ihe laws of religious history, such as might be with strict propriety

ftesignated science of religious history, a department of science of

history. Of historical science in this last sense there is as yet

xtremely little.

Reli.'ion is a spiritual process, and its history continuously

,mplies the affections and operations of mind. The historical

treatment of religion, therefore, necessarily leads to its psycholog-

ical treatment. The history alike of reUgious events and actions

and of religious ideas and beliefs can only be explained through

'a knowledge of the religious powers and processes, i.e., of the

psychological factors and states which condition and determine

Its development. The psychological study of religion, although it

has been greatly neglected, should reach over a very largo depart-

ment of theology. The department may be distributed into three

disciplines—the general, comparative, and special psychology of

religion. The first should treat of the general religious nature of

roan ; the second should discover and compare the psychical peculi-

arities to be found in the various religions ; and the third should

exhibit elaborately the psychology of a particular religion, as, e.g..

Biblical and Christian psychology.
„ ,. . j , .^t.

The historical and psychological sciences of religion deal with

religion merely as an historical and psychological phenomenon.

They do not imply its truth, and can, be cultivated by those who

regard it as a doltision equally with those who acknowledge it to

be a certainty. It is the office of apologetics to determine whether

or not it is true and how far it is true. If it end not in a negative

result in agnosticism or atheism, it must prove that God reveals

himself to man, and that man apprehends God. In other words,

apologetics treats of the media of revelation—alike the objective

and subjective. Divine and human media—and so is the science,

on the one hand, of revelation, and, on the other land, of religious

certitude. It is divisible into general and special, or, in equivalent

tefms, into theological and Christian apologetics, —the former being

the scientific exhibition of the grounds of natural religion, and the

latter of the grounds of the Christian religion. They are some-

times combined, inasmuch as both are needed in order to establish

the truth of Christianity. In Germany it has become not uncom-

mon to fuse them into one under the name of fundamental theology,

described as the science which treats of the foundation of Chris-

tianity. And, undoubtedly, it is not only expedient but even

necessary to treat of both as introductory and preparatory to the

construction of Christian science. But the distinction between

them must not, therefore, bo forgotten or ignored. Theological

apolo<Tetics might be irresistible although Christian apologetics

were futile. Theological apologetics derives its vaUdity froni its

relation to natural theology, which has an absolute value of its

own, wholly independent of any other science, of Christianity, or

of anything else.^ The alliance of theological and of Christian

apologetics is perfectly legitimate ; the attempt to combine them

into a single science, into a single homogeneous discipUne, is

decidedly the reverse.
,_ j. i j

The highest stage of theological scietjce is the methodical educa-

tion and Exhibition of the truth involved in religion, either as con-

fents of faith or elements of life. When conversant with the laitn

/ is dogmatics, when with the life ethics ; but, of course, here

acrain distinction is not to be confounded with separation, true

faith is livi-ng faith, and true life is the life of faith. Dogmatics

and ethics are so intimately related that it is not surprising that

they should have been long left undifferentiated, or that a tew

eminent theologians should still deny that they can be properly

treated apart. Theology at this stage is commonly designated

systematic, although the term is not a good one, and others, little

if any better perhaps, as didactic, theoretical, positive, thetic, &c.,

have been suggested as substitutes. Systematic theology, like

historical, psychological, and apologetic theology, is divisible mto

general and speclai, the former including natural theology ana

theological ethics, and the latter Christian dogmatics and ChrisUan

ethics. The identification, so common in Britain, of systematio

theologj' with Christian dogmatics is, of course, solely due to the

Burvival among us of prescientific thought and language m theology.

The historical and psychological sciences of religion may be con-

joined under the designation of empirical, or phenomenologioal, or

historical (in the widest sense); the apologetic and systematic

sciences under that of didactic, thetic, speculative, or systematic

(in a loose sense). This twofold division ot them is the one gene-

rally adopted. And as it rests on an obvious and important dis-

tinction it is fully entitled to acceptance, provided it be so received

as not to hide or extrude the fourfold division founded on the real

moments or stages of the process of theological investigation.

There are a considerable number of disciplines not included in

the divisions indicated, yet for which the theological encyclopffidist

is bound to find appropriate places. The best classification of these

is into cxegetical and practical. So-called exegetical theology,

however, is in all its departments simply instrumental and intro-

duotory to historical theology ; and practical theology is in all its

departments concerned with the use and applicatioh of religious

knowledge, not with its acquisition and advancement The former

is not directly occupied with religion but with the records and

documents from which its history must be ascertained; the latter

is art and not science.

Considering theology, then, only as science directly engaged on

religion, the following are the sciences which belong to general

theology:—(1) the history of religions; (2) comparative theology;

(3) psychology of religion ; (4) theological apologetics
; (6) natural

theology ; and (6) theological ethics. Those of Christian theology

are—(1) Biblical history; (2) ecclesiastical history; (3) Biblical

theology; (4) history of Christian doctrine; (5) symbolics; (6)

Biblical and Christian psychology; (7) Christian apologetics; (8)

Christian dogmatics; and (9) Christian ethics. The remainder of

this article will be devoted to a brief indication of the nature of

such of the above studies as have not already been treated of in

separate articles.
j-a- <•

The history of religions and comparative theology differ Irom

eacii other as sacred history and Biblical theology or ecclesiastical

history and the history of Christian doctrines differ. That they

should rarely be distinguished proves only that the ethnic sacred

books have not yet been so closely studied as the Bible, and that

the histories of the great ethnic religions are not yet so well known

as the history of Christianity. As regards both the history of

religions and comparative theology, see Religions.
_

The general psychology of religion should analyse the religious

nature of man and trace the laws of its development. It has to

ascertain the principles which guide reason in the search after God

;

to determine what subjective religion is, what elements it involves,

and through what stages it may pass ; and to show how the under-

standing and imagination, the emotions and affections, the qualities

and energies of will, operate in religion and influence its character.

While general psychology of religion thus treats man as framed

and fitted for religion, the comparative psychology of religion

treats of the psychological composition and peculiaril-ies of the

various concrete aud collective manifestations of religion. It is

related to the general psychology of religion as comparative

psychology to general psychology. It must concern itself with the

religions ot the rudest peoples. It has to explain what is psycho-

lo<ncally distinctive of fetichism, animal worship, naturalistic

reUgions like the Vedic, anthropomorphic polytheisms like t^ose

of Greece and Rome, and pantheisms like Brahmanism and Bud-

dhism. For example, in each of these forms of reUgion imagination

works differently, and the comparative psychology of religion

should give a complete view of the operations of imagination m the

formation of the religions of humanity. So as regar4s aU the chief

intellectual principles and all the chief sentiments.

The psychological study ot religion was not, as is often said, be-

gun by Kant. Hume—in virtue of his Natural History of heligum,

with its clear recognition of the distinction between the catises and

the reasons of religion-is much more entitled to be considers!

initiator in thU department, but even his claim may be contested.

The department is one of which there is as yet no general snrvey

and of which many portions have been entirely overlooked. What

the ordinary psychologists—s.^.. Bain, Sully, Thompson, Kabier,

Fortlage, StriimpeU, Volkmann, Wundt—say regarding it is very

vague and meagre. The only two points which have been closely

investigated are those as to the nature of religious cognition and

the essence of religion, and as to both speculation has been Ire-

quently allowed to disturb and pervert psychological analysis.

For some of the later Kterature on these points, see notes on article

Theism. Neither the general nor the comparative psycholo^ of

religion as yet exists in a separate and appropriate form. What

religious psychology there is wUl be found chiefly in the wnbnga

of anthropologists like Bastian and Tylor, of comparative philo-

lo<^ist3 like Max Miiller and Steinthai, of philosophers like Spencer

and Renouvier, of theologians of the school of Schleiermacher, and,

above aU, in the histories of religions and the phUosophies ot

"^^

Theological apologetics is not to be confounded with natural

» Alllotfs PiyMogy and Thfology, Newman Smyth's Pf^Q^ i^ftl^
Brlntoa'S' Religious Senllmmt, Happel-B ArUa^ '^^"Tf^l^^£f^&.
UlrlclB aoll ind Mmtch, and Le.ba«me'j- Bases P=?™STJ^J^^
gion •• (two aritcles In Rtt. PhO., vol. ul., 1886) may bs epecJaUy mentionel
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theology, from which it is as distinct as Christian apologetic? is

from Christian dogmatics. It lays a foundation for natural theology,

inasmuch as it vindicates religion by showing that it rests on
lobjective spiritual truth. It presupposes a knowledge of religion

as an historical and psychological phenomenon, but none of natural

theology, which it, of course, leaves as a science to establish. its own
doctrines. It has the following tasks to perform. (1) To show
that man is capable of apprehenaing the dinne. This requires the

refutation of agnosticism and the vindication of the principles

implied in religious knowledge and certitude.' (2) To prove the

reality of a revelation of the Divine in physical nature, mind, and
history. The results of the various sciences will thereby be shown
to be data of theology. It requires the refutation of atheism, mate-
rialism, positivism, and secularism, and of all principles which
logically involve these systems. (3) To exhibit the reasons for the

true conception of the Divine, and to expose the arguments em-
ployed in favour of false conceptions. The defence of theism, for

example, must be accompanied by proof of the erroneousness and
insufficiency of the polytheistic, dualistic, deistic, and pantheistic

hypotheses. (4) To adduce whatever evidence may be contained

in general revelation for the iipmortality of the soul and a future

state of rewards and punishments.
Natural. theology is the systematic exposition of the truths in

natural or general revelation. Its data are the facts and laws of

nature, as ascertained by physical, mental, and historical science.

Its inductions and inferences relate to God, men, and their rela-

tionship. Its appearance as a distinct science may be dated from
the publication of Raymond de Sebonde's Theologia Naturalis in

1436, although portions of it had been admirably presented by
ancient philosophers, e.g., Socrates, Plato, Aristotle, and Cicero.

It flourished with extraordinary vigour in the latter half of the

17th and throughout the 18th century. It should endeavour
to perform the following tasks. (1) To describe the nature,

character, and attributes of God, so far as they are disclosed

by the material world, mind, and history. (2) To treat of God
in relation to the world and man, and of the world and man in

relation to God, under which head all questions as to creation, pro-

vidence, theodic^e, optimism and pessimism, education of the

human race, &c., will fall to be discussed from the standpoint of

general revelation. (3) To determine, so far as can be done from
general revelation, what man may reasonably hope for as to deliver-

ance from sin and its consequences, and what ne may reasonably
believe as to the conditions of existence in a future world. As to

this third point the view is prevalent that' the light of nature dis-

closes nothing regarding man's salvation or future destiny. But
does this view not arise from overlooking that the kingdom of God
is within, and from falsely supposing that salvation is entrance into

an external, non-spiritual heaven on conditions which, being in

themselves non-natural, cannot be naturally known ? The heathen

bations have certainly not supposed nature to be wholly silent and
dark on the subject. In every developed ethnic religion there is

a soteriology and eschatology as well as a theology, JIan is no-

where necessarily without hope any more than without God in the

world.'

Theological etliics differs from natural theology in that it seeks

in nature, viewed as a Divine revelation, laws of spiritual life, not

merely religious doctrines. Its place is between moral philosophy

and Christian ethics. It is unmistakably distinct from both, and
may be more plausibly included in natural theology than in either.

It shonid endeavour (1) to determine how religion and moralitv are

distinct and how connected ; (2) to ascertain how morality has been

affected and modified by the various positive ethnic religions and
the various religious but non-Christian philosophies ; (3) to exhibit

how the character of God, as delineated by natural theology, stands

related to the moral law, the moral life, and the chief ethical end

or supremo good of man ; (4) to describe the duties which the light

of nature shows that man owes directly to God ; and (5) to trace how
piety to God must influence personal and social virtue. Unlike

moral philosophy and Christian ethics, it can hardly be said to

have been yet treated as a separate discipline and presented as

a whole. Daub and Marheineke have, indeed, written works

nominally on Theological iforcUs, and Rothe and Von Hofmann on

Theological Ethics, but in all these works it is really Christian

ethics which is exhibited to us under certain speculative lights.

ThSre is, however, a very extensive literature relating to particular

' For the literature on agnosticism, ace above, p. M« note J.

> For the literature of apologetics (theological and Christian), see Redford i

CIrUtian Plea against ifodem VnbtHef, pp. 497^38. For a list of the best works

on theoloKlcal apologetics and natural theolOKy. »«« Cave's Introduaim to Thvilogi,

pp. 149-161. Indications as to the history and Utcratnre of manf partlcnlar

flnesHons and portions of both disciplines are given m tie notes to FUnfs Theiim

and AntUheiuic Thtoria. Ono of the best sketches of the hlatorr of natural

theolcgv Is that in Ziickler's Tluo!ogia Xaturalii. Hero It may bo eufflclent to

menUoii tho foUcfflnc wo. ks :—Butler's Analogf. Psiey's Kalural Theologs
;

Chalmers's Salural Theology: the Bridgewater Trealitet ;
Thompsons Thttim-,

Tnlloch's Thei$m : M'Coeh's Method of the Ditim OoremmerJ ; Ulrlcl s OctI und

dleXalur ; Jules Simon's A'ofuruf Asitdion (Eng. tr.) ; Janet's Final Cauta (Eng

tr.) ; Care's Idee de Din, 6th ed. ; Gratry't CsrvuiiucnM * Dteu, 7th od.
:
ana

Uargnrte's Theodie4e, 8d ed.

problems and portions of theological ethics. Thus what has been
just indicated as problem first—that as to the relation of religion
and morality—has been long much discussed.' The second problem
demands wide and close historical research ; it has been touched at
a multitude of points, but only touched. With the third problem,
or rather group of problems, almost all systems of Christian ethics
have to some extent dealt ; and with the fourth and fifth problems
almost all systems of moral philosophy.
We now pass to Christian theology. Its h'storical section in-

cludes, besides the histories of Israel and the church (as to which
see IsRAJ.L and CnnncH History), Biblical theology, the history
of Christian doctrine, and Christian symbolics.

All hermeneutical studies are auxiliarv to exegesis, and all

Biblical exegesis leads up to that comprehensive and connected
view of the development of Biblical ideas which it is the aim ol

Biblical theology to set forth. Biblical theology is not to be under-
stood as meaning a theology founded on tlie Bible—Christian
dogmatics nnder another name. It does not assume that the
Bible is either a source or standard of truth. It does not set forth
the ideas which it exhibits as true in themselves, but only as truly

in the Bible. It seeks no other truth than truth of exposition. It

aims at doing no more than giving a true account of what are the
religious ideas in the Bible, of how they are related as set forth

in the Bible, and of what their history has been throughout the
Biblical period. Its sole business is critically to ascertain and
truthfully to exhibit what Scripture teaches, what each writer,

even, of Scripture teaches, in a purely objective, organic, historical

manner. It cannot possibly be confounded with Christian dog-
matics by any ono who has the slightest notion of what it is,

although the latter must in great part rest on it and derive most of

its materials from it. It is the ultimate direct result ai»d the most
comprehensive and perfect product of Biblical exegesis, and related

to the history of religious ideas as a part to the whole in which
it is included, comparative theology preceding and the history of

Christian doctrine following it. It divides into theology of the

Old Testament and theology of the New Testament; and its'

method is one appropriate to an historical discipline, and, there-

fore, chronological, genetic, analytic, and synthetic. It is a com-
paratively recently constituted department of theological science,

both Catholic and Protestant divines having made for ages the

enormous mistake of studying Scripture—so far as their interest

therein was theoretical and not practical—primarily in order to find

proof of the doctrines contained in their creeds and confessions.

They failed to apprehend and appreciate the seemingly very simple

thought that Scripture should bo studied in the first instance with

a single eye to find out what was really in it, and that to this eml
the study of it should be strictly and purely exegetical and his-

. toricaL J. Ph. Gabler, in his thesis De Jtuslo Discrimiue Theologim

Biblicee et Dogmaticm, published in 1787, was the first clearly to

show the true character of Biblical theology as an essentially

historical study. Since then it has been cultivated nith great zeal

by a host of able labourers.*

The history of Christian doctrine only began to be treated as

a separate theological discipline in the latjer part of' the 18th

century. Previously it was dealt with as an appendix to dog-

matics or as a part of church history. It is not an appendix to

dogmatics, but it includes its history and contributes to lay a
foundation for it. No doctrine cm be either correctly understood

or rightly developed where tliere is ignorance of its history. Tha
history of Christian doctrine is a part of the history of Christianity,

namely, th* history of Christian beliefs, as distinguished, on tha

one hand, from the history of Christian life and practice, and, on
the other hand, from the outward history of the church. It is *
part also of the history of religious thought, and of tho history of

thought in general, and therefore closely connected with the history

of philosophy. Its development must be admitted to be ruled by

the general laws of the intellectual history of man. It may b«

taken, however, in a wider or narrower sense,— in the former

being the history of Christian thought and belief as such, and

iu the latter the history only of.dogmas strictly so called, i.e., of

doctrines formulated and promulgated by ecclesiastical authority,

and accepted either by the whole church or by large divisions of

the church. There ought perhaps to bo a history of doctrines in

both senses. One in the former sense has only been undertaken

recently by Harnack. The method of the history of Christian

doctrine must bo strictly historical, and at the same time both

analyric and synthetic, seeing that both the history of the scparatu

d">ctrines and the general and connected evolution of tho doctrines

require to be traced. Its periods will coincide with those of church

history, but they ought to be determined from direct examination

' The following references may be given :—the last chapter of Janet's La
Horate; tho first three chapters In Cam's Morale SociaJe; many articles snd

reviews In Renonvter's Criti-juf Philotophimie ; Martenwn's ChriUian Et/iirs,

i! fi-14; Pflelderer's Moral ar.d RfUgion ; Bradley's Ethical Siudiet, pp. i7»-

305; and Calrd s Jnlrod. to Phil, of Rtl., cb. Ii.

* For the history of .Biblical theology, see Briggs's Biblioal Studf ; for the

literature Cave, Hagenbach. Rablgcr. or Zockler; for a reference to aome of tha

best works, see TuiiaM. ivt^a, p. 289 notea J and S.



276 T H E— T H E
of the development of the doctrines. It is incorrect, therefore, to

represent the discipline as having its general distribution into

periods given it by church history.'

Symbolics is the historico-comparative study of the dogmatic

systems of the various Christian communions, as expressed and

involved in their 6j-mholical documents. It treats of the origin,

history, and contents, and relations of difference and agreement,

of the various creeds and confessions of Christendom. It was pre-

ceded by "polemics" and "controversial theology"—pre-scientiiic

and anti-seientiiic kinds of theology. The older so-called system-

atic theologies and systems of divinity- consisted largely of sym-
bolical matter treated in an unscientiuo and ungenerous spirit.

Christian dogmatics \vill never be properly purified until Christian

symbolics receives intelligent and due recognition, and has relegated

to it the subjects which properly belong to it. Christian symbolics

may be said to have made its appearance as a separate scientific

discipline with ilarheineke's Syiyiiolik, published in 1810. The
chief reason why it appeared thus late was the diflBculty of exercis-

ing in this sphere the impartiality of the true historical spirit.

The arrangement of its material is determined partly by the order

of succession in which the churches appeared in history and partly

by the historical importance of the different churches. " In some
treatises on symbolics the symbolical system of doctrine of each

'church is treated separately, while in others the several doctrines

of the various churches are compared together. Each of these

methods has its advantages' and disadvantages. Their combina-

tion is requisite."^

Tho psychology of Christianity may be held to include Biblical

psychology and the psychology of the Christian, life. It must be

admitted, however, that the right of the former to a place among
psychological sciences is doubtful. It is universally admitted that

It ought to present what is taught in the Bible as to the origin,

nature, faculties, states, processes, and future development of the

human spirit, and also elicit the conceptions implied and pre-

supposed in the Biblical statements on these points. But if it do
this in a merely historical manner, and do nothing beyond this, it

must manifestly be regarded as simply a section of Biblical theology.

To be entitled to be considered a separate psychologico-theological

discipline it must at least also discuss the questions as to the truth

of the ideas relative to the human spirit expressed and imphed in

Scripture, as to their accordance with the facts of mind, and their

relationship to the conclusions of ordinary scientific psychology ;

and even then it may be held to be rather the result of a peculiar

combination of history, apologetics, and psychology than a pro-

perly psychological discipline. However this may be, the study is

an exceedingly interesting one. It has bad a lengthened history,

for in almost every generation since the 2d century treatises on
some of its subjects liavj appeared. It was inaugurated by Melito

and Tertullian, obtained in the 17th and ISth centuries distinct re-

cognition under the designation of " psychologia sacra" or " psycho-

logia e sacris Uteris coUeeta," and acquired fresh life and scientific

form from tho publication of Beck's Umriss der bibliscJicn SeeUnlehre

in 1843.»

The psychology of the Christian life is a much more comprehensive

discipline than Biblical psychology, and one as to the precise place

and scope of which no dubiety need be felt Its work is to elucidats
all the distinctively Christian phenomena both of the individual
and of the collective life. As to the former it should evolve a
theory of personal Chrisrian experience, normal and abnormal, la
its purity and in its perversions. As to the latter, it should explain
the spiritual experience of Christian society—the development of

Christian piety—in different ages, countries, and churches. For
the accomplishment of the former task it will find help and material

in religious poetry, religious biography and autobiography, and all

other expressions and records of personal Christian experience ; and
for the accomplishment of the latter in all the sources and contents
of church history, although these must be nsed in accordance with
the psychological purpose in view. Christian psychology thus
understood is a department of theology stiU to form. And tho
difiiculties in the way of its formation must be aUowed to be very
great. They will only be overcome by men in whom profound
psychological science and insight are combined with a rare suscepti-

bility and richness of spiritual life.

For Christian apologetics, see Apologetics. For Christian dog-
matics, 'we Dogmatic.

Christian dogmatics and Christian ethics are the two disciplines

included in Christian systematic theology. They ought to be
separated and cultivated apart, <inj yet must be recognized to be
closely co'nnected, and each the necessarj' complement of the other.

The former sees in Christ the truth and the way thereto ; the
latter sees in Him the life and the way thereto. Christian ethics

is )nuch the more recent discipline of the two, and it has not yet
attained the same definiteness and homogeneousness. Alike as to

method and distribution there is greater indecision and confusion.

Among its earlier cultivators were Danaeus, Calixtiis, Perkins,

Ames, Colville, Mosheim, Crnsius, Staudlin, and Ton Ammon.
Schleiermacher may justly be regarded as the founder of modem
Christian ethics. His superiority to his predecessors was due chiefly

to his profounder apprehension of the nature of the problems of

philosophical ethics, and to his comprehensive and spiritual concep-
tion of the kingdom of God as the highest good, pervasive and
regulative of every sphere of human life, industry and art, science

and philosophy, family, church and state. The following may be
given as a scheme of Christian ethics. I. Determination of the
nature, limits, and method of tho science, and of its relations to

other disciplines, and especially to those which are ethical and
theological. II. Presuppositions of the science: these are—(1) the
ethical idea of God as revealed in nature and in Christ ; (2) m.in as

a moral being and in his relation to tho law and revelation of God
;

(3) creation and providence as ethical systems ; and (4) the king-

dom of God in itself, in relatioo to creation and providence, and
as tho goal of moral life. III. The fundamental conceptions of

the science : these are—(1) tho Christian ethical law ; (2) the

Christian conscience ; (3) the Christian ethical ideal ; and (4)

Christian virtue. IV. The reign of sin in tho individual and
society viewed in the light of Christianity. V. The origin and
progress of the kingdom of God in tho individual soul, and its

manifestation in the virtues and graces of the Christian character.

VI. The realization of the kingdom ofGod in the various spheres o'

society—the family, the church, the nation.* (K. F.)

THEOPHILUS. Nicholas AJemanni, in his notes to

the first edition of the Anecdota of Procopius (see Peo-

copius), published in 1623, repeatedly quotes a Life cf

Justinian, which he attributes to " Theophilus Abbas,

prseceptor Justiniani," but without telling ns where he

found this Life or who Theophilus was. Subsequent

writers have continued to quote Theophilus from Ale-

manni's notes for the facts ascribed to him in those notes,

and, among others, for the name Upravda, said to have

been the original name of Justinian, and other proper names
of members of the family of that emperor. Mr Bryce has,

since the article Justiniah was published, discovered in

the Barberini library at Rome what appears to be the MS.
of the so-called Life of Justinian used by Alemanni. It

is in Latin, and purports to be an extract made by Ivan

> Among the best general histories of Christian doctrine are those of Neander,
Glcsekr, Hagenbacli, Baar, Nitzsch, TJiomasiua, Hamack, Haag, Shedd, and
Sheldon- Tiiare Is a mnluiudinoua literature relating to doctriae in particolar

periods and to particular doctrines.
a Sea Ltunby'a Bistory of Ihe Creedi, 1873 : Schaff's Creeds of Chritlcndom,

3 vols., 4th ed., 1S54 ; Winer's Conftssiont of Christendom ; and tho SyrtiboHu of

Uohler, Kollner, Gcerlcke, Oehler. Hofmann, <fec.

8 The following are among the most nsefnl boolta for the stndent of Bfbilcal

psycholog;. :—Beck's Outlines of Biblical Psychology <£ng. tr.) ; Delitzsch's

St/stem of Biblical Psychology ; Heard's Tripartite ^atur* of Man ; LaiiUaw's
Bible Doctrine of Mani and Dickson's BairdLecture for 1£S$,

Tomco Marnavich, a Croatian ecclesiastic (1573-1639).

from a Life of Justinian by a certain' BogomU (Graece

Theophilus], who is alleged to have been the instructor oi

Justinian, and abbot of St Alexander at Prisrend (in

Macedonia), and afterwards bishop of Sardica (now Sofia,

in Bulgaria), the original of which Life, in Slavonic, is

stated in the Barberini 'MS. to exist in the Slavonic

monastery cf Basilian monks on Mount Athos. No such

Slavonic MS. (so far as is known) has ever been discovered

in Athos or elsewhere ; no Slavonic MS, of the age of

Justinian could possibly exist ; and the contents of the

Latin extract preserved at Eome are of so legendary a
character as to throw the greatest doubt on the facts cited

from Theophilus by Alemanni, including the name Upravda
above referred to, and the Slavonic origin of Justinian.

It seems doubtful whether this Theophilus Abbas, whom
* The history of Christian ethics haa been written by Wnttke, Christian Ethics,

vol. L, bnt mnch better by Gasa. Gesch. der chrisll, Ethii, 2 vols., and by Heftier,

Gesch. d. Christ. Eth., 2 vols. Bestmann has written two volumes oI a Gesch, d,

chrisll. sate. Among well-known treatises on Christian elhics are those of Da
Wette, Schleiermacher, Hirscher, Harless, Rcthe, Wnuke, Sartoriu-s Martensen,
Oettiogen, Lange, Hoimann, Frank, and Domer. Those of Wuttke, Sortorios

{Doctrine of Bohj Lme), Harless, and ilailensen have been translated into

ilnglish. German literatnre la extremely rich, while French and English literatnrea

are miserably poor. In this department. Wardlaw's Christian Ethics^mj W
Vlettion^d, :)ut merely bec&-.Ase it is English.
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the P. itian MS. identifies with a certain Domnio, bishop

of Sardica in 517 (see Maicellinus Comes, Chronicon, ad

ann. 517), ever existed at all. Mr Bryce has printed this

Roman JIS., with his observations thereon, in the Archivio

Stoi-ico of the R. Society Romana di Storia Patria, 1S87.

THEOPHR.\STUS, the successor of Aristotle in the

Peripatetic school; was a native of Eresus, in Lesbos.

The date of his birth is a matter of inference, and has

been fixed between 373 and 3G8 B.C. It is said that his

original name was Tyrtamus, and that the name Theo-

phrastus was given him by Aristotle on account of his

eloquence, but this story is quite as likely to be an after-

thought suggested by the name at a later date. After

receiving his first introduction to philosophy in Lesbos

from one Leucippus or Alcippus, he proceeded to Athens,

and became a member of the Platonic circle. After

Plato's death he attached himself to Aristotle, and in all

probability accompanied him to Stagira. The intimate

friendship of Theophrastus with Callisthenes, the fellow-

pupil of Alexander the Great, the mention made in his

will of an estate belonging to him at Stagira, and the

repeated notices of the town and its museum in the

History of Plants are facts which point to this conclusion.

Aristotle's affectionate confidence in his pupil and friend

is proved by liis making Theophrastus guardian of his

children iii his will, and designating him as his philosophic

successor at the Lyceum on his own removal to Chalcis.

Eudemus of Rhodes was not without claims to this posi-

tion, but the master, according to the well-known story,

delicately indicated his preference by the remark that the

wines of Lesbos and Rhodes were both excellent, but the

Lesbian was the sweeter. Aristotle also bequeathed to

Theophrastus his library and the originals of his own

works. Theophrastus presided over the Peripatetic school

for thirty-five year.s, and died in 288 B.C. Under his

guidance the school flourished greatly in point of numbers,

and at his death he bequeathed to it his garden with house

and colonnades as a permanent seat of instruction. His

popularity was also shown in the regard paid to him by

Cassander and Ptolemy and by the complete failure of a

charge of impiety brought against him. He was honoured

with a public funeral, in which the whole people took part.

Theophrastus's philosophical relation to Aristotle and his place

in the development of Peripatetic doctrine have been sketched

nnder the head Peripatetics. It remains to say a few words

about his works From the lists of the ancients it appears that

the activity of Theophrastus extended over the whole Held of con-

temporary knowledge. Logical, physical, biological, psychological,

ethical, political, 'rhetorical, and metaphysical treatises are men-

tioned, most of which probably differed little from the Aristotelian

treatment of the same themes, though supplementary in details.

On the whole, Theophrastus seems to have developed by preference

the observational and scientific side of his master, and of this

character are the books and fragments that have come down to us.

The most important of these are two large botanical treatises, On

the History of Plants (ifep! (jivrCiir iVropias), in nine books (originally

ten), and On 'he Causes of Plants (irfpl <pvTuv ainwi'), in six books

(originally eight). These constitute the most important contribu-

tion to botanTcal science till we come to modem times, and furnish

proof of the author's extensive and careful observation combined

with a considerable critical sagacity. Wo also possess fragments

of a History of Physics, a fragmentary treatise On Stones, a work

On Sensation (irtpl aio-ejjffcws) in the same condition, certain meta-

physical aTTopiai, which probably once formed part of a systematic

treatise, and the well-known Ethical Characters (JiO.Kol ^(apaKTriftf),

containing a delineation of moral types, probably an extract or

compilation by a later hand from a larger ethical work of Theo-

phrastus. Various smaller scientific fragments have been collected

in the editions of J. G. Schneider (1818-21) and F. Wimmer (1886)

and in Usener'a Aiuxlecla Theophraslea.

THEOPHYLACT, a well-known Biblical commentator,

was born most probably at Euripus, in Eubaja, about the

middle of the 11 th centurj-. He became a deacon at Con-

stantinople, and attained a high reputation as a scholar,

as is shown by the fact that he became the tutor of

Constantine Porphyrogenitus, son of Michael V^IL, for

whom he wrote his natSct'a fiaaikiK-q. About 1078 he
went into Bulgaria as archbishop of Achris. In.his letter

he complains much of the rude manners of the Bulgarians,

and he sought to be relieved of his office, but apparently

without success. His death took place after 1107
His commentaries on the Gospels, Acts, the Pauline epistles,

and the Minor Prophets are founded ou those of Chrysostom, but
deserve the considerable place they hold in exegetical literature

for their appositeness, sobriety, accuracy, and judiciousness. His
other extant works include seventy-five letters and various homilies

and orations and other minor pieces. A splendid edition of th»

whole in Greek and Latin, with a preliminary dissertation, was
published in 1754-63 by J. F. B. M. de Rossi (4 vols. fol.,.Venice).!

THEOPHYLACT of Simocatta. See vol. iv. p. 613. \

THEOPOMPCJS of Chios, a celebrated historian and

rhetorician, was born about 378 B.C. In early youth he'

seems'to have spent some time at Athens, along with his

father, who had been exiled on account of his Laconian

sympathies. Here he became a pupil of Isocrates, and

rapidly made great progress in rhetoric : we are told that

Isocrates used to say that Ephorus required the spur but

Theopompus the bit (Cic, Bnitus, § 204). At first he

appears to have composed epideictic speeches, in which he

attained to such proficiency that in 352-351 he gained

the prize of oratory given by Artemisia in honour of her

husband, although Isocrates was himself among the com-

petitors. It is said to ha\e been the advice of his teacher

that finally determined bis career as an historian,—a career

for which his abundant patrimon) and wide knowledge of

men and places (Fr. 26) had singularly fitted him. Through

the influence of Alexander, he was restored to Chios about

333, and figured for some time as one of the boldest aud

most uncompromising leaders of the aristocratical party

in his native town. After Alexander's death he was again

expelled, and took refuge with Ptolemy in Egypt, where

he appears to have met with a somewhat cold reception.

The date of his death is unknown.

The works of Theopompus were chiefly historical, and later

writers frequently cite them as authorities. They included an

Epitome of Herodotus's History, the Hellenics ('EXAiji'iico, 'ZW-nyiKoi

laroplai), the History of Philip (*i\i7riri/iii), aud several panegyrics

and hortatory addresses, the chief of which was the Letter to

Alexander. The genuineness of the epitome of Herodotus has

been called in question j we possess only five quotations from it,

preserved by grammarians or lexicographers, and consisting only

of single words. The Hellenic.'! was a somewhat ambitious work in

12 books, extending from 411 (where Thucydides breaks off) to 394

—the date of the battle of Cnidus. A few insignificant fragments

remain, but do not suffice to give us any idea of the general

character of the work. By far the most ambitious history written

by Theopompus was the •fiAnririKa. In this he narrated the history

of Philip's reign (360-336) in 53 books, with frequent digressions

on the names and customs of the various races and countries of

which he had occasion to speak. So numerous were these digres-

sions that Philip III. of Macedon reduced the bulk of the history

from 58 to 16 books by cutting out those parts which had no

connexion with the achievements of the king. It was from this

history that Diodorus and Trogus Pompeius derived much of their

materials. Several fragments, chiefly anecdotes and strictures of

various kinds upon the character of nations and individuals, are

preserved by Athenieus, Plutarch, and others. Of the Letter to

Alexander we possess one or two fragments cited by _Athena;us,

animadverting severely upon the immorality and dissipations of

Harpalus. The Attack upon Plato, and the treatise On Piety,

which are sometimes referred to as separate works, were perhaps

only two of the many digressions in the history of Philip; some

writers have doubted their authenticity.

The nature of the extant fragments fully bears out the criticisms

of antiquity upon Theopompus. Their style is clear and pure, full

of choice and pointed expressions, but lacking in the weight and

dignity which only profound thought cai. supply. As we might

expect in a pupil of Isocrates. he is especially careful to avoid

hiatus. The artistic unity of his work suffered severely from the

frequent episodes with which it was interspersed; his account of

Sicilv, for example, extended over several books. Another fault

was 'his excessive fondness for romantic and incredible atones

(Fr 33 66 76, &c.) ; a collection of some of these was afterwards

made and published under his name, with the title of Qau^iina



278 T H E — T H E
(Diog. Laert., i. 116). He was also severely blamed in antiquity

for his censoriousness, and throughout his fragments no feature is

more striking than this (Fr. 54, 65, &t. ). On the whole, however,

he appears to have been fairly impartial. Philip himself he censures

severely for drunkenness and immorality (Fr. 136, 178, 262, 298),

while Demosthenes receives his warm praise (Fr. 239, 263). There
can be no doubt that in the Philippica the world has lost a great

variety of pleasant tales and historians much valuable information
upon many difficult points of Greek history and life,

tfee Mailer, Fragmenta HUtoricorum Orxcofum, 1. 278-338, Paris, 1885,

THEORBO. See Ldte, vol. xv. p. 71.

THEOSOPHY, as its derivation implies, is a term used
to denote those form.=i of philosophic and religious thought

which claim a special insight into the Divine nature and
Hs constitutive moments or processes. Sometimes this

(nsight is claimed as the result of the operation of some
tiigber faculty or some supernatural revelation to the indi-

vidual ; in other instances the theoaophical theory is not

based upon any special illumination, but is simply put
forward as the deepest speculative wisdom of its author.

But in any case it is characteristic of theosophy that it

starts with an explication of the Divine essence, and
endeavours to deduce the phenomenal universe from the

play of forces within the Divine nature itself. It is thus

differentiated at once from all philosophic systems which

attempt to rise from an analysis of phenomena to a know-
ledge more or less adequate, of the existence and nature

of God. In all such systems, God is the terminus ad
quern, a direct knowledge of whom is not claimed, but who
is, as it were, the hypothesis adopted, with varying degrees

of certainty in different thinkers, for the explanation of

the facts before them. The theosophist, on the other

hand, is most at his ease when moving within the circle of

the Divine essence, into which he seems to claim absolute

insight. This, however, would be insufficient to distin-

guish theosophy from those systems of philosophy which

are sometimes called "speculative " and "absolute," and
which also in many cases proceed deductively from the

idea of God. In a wide sense, the system of Hegel or the

system of Spinoza may be cited as examples of what is

meant. Both thinkers claim to exhibit the universe as the

evolution of the Divine nature. They must believe, there-

fore, that they have grasped the inmost principles of that

nature : so much is involved, indeed, in the construction

of an absolute system. But it is to be noted that, though

there is much talk of God in such systems, the known
universe—the world that now is—is nowhere transcended

;

God is really no more than the principle of unity immanent
in the whole. Hence, while the accusation of pantheism

is frequently brought against these thinkers, the term

theosophical is never used in their regard. A theosoph-

ical system may also be pantheistic, in tendency if not in

intention ; but the transcendent -character of its Godhead
definitely distinguishes it from the speculative philosophies

which might otherwise seem to fall under the same defini-

tion. An historical survey shows, indeed, that theosophy

generally arises in connexion with religious needs, and is

the expression, of religious convictions or aspirations.

Now the specifically religious consciousness is not panthe-

istic in any naturalistic sense ; God is rather regarded as

the transcendent source of being and purity, from which

the individual in his natural state is alienated and afar off.

Theosophy accepts the testimony of religion that the

present world lies in wickedness and imperfection, and

faces the problem of speculatively accounting for this state

of things from the nature of the Godhead itself. Theo-

sophy is thus in some sort a mystical philosophy of the

existence of evil ; or at least it assumes this form in some
of its most typical representatives.

The name with which it is oftenest c0Uj,led is mysticism

(see Mysticism). The latter term, has properly a practical

rather than a speculative refierence ; but it is currently

applied so as to include the systems of thought on which

practical mysticism was based. Thus, to take only one

prominent example, the profound speculations of Meister

EcKHART {q.v.) are always treated under the head of

Mysticism, but they might with equal right appear under

the rubric Theosophy. In other words, while an emotional

and practical mysticism may exist without attempting

philosophically to explain itself, speculative mysticism is

almost another name for theosophy. There is still a

certain diff'erence observable, however, in so far as the

speculative mystic remains primarily concerned with the

theory of the soul's relation to God, while the theosophist

gives his thoughts a wider scope, and frequently devotes

himself to the elaboration of a fantastic philosophy cf

nature.

In the above acceptation of the term, the Neoplatonic

doctrine of emanations from the supra-essential One, the

fanciful emanation-doctrine of some of the Gnostics (the

asons of the Valentinian system might be mentioned), and
the elaborate esoteric system of the Kabbalah, to which

the two former in all probability largely contributed, are

generally included under the head c: theosophy. In the

two latter instances there may be noted the allegorical

interpretation of traditional doctrines and sacred writings

which is a common characteristic of theosophical writers.

Still more typical examples of theosophy are furnished by

the mystical system of Meister Eckhart and the doctrine

of Jacob BoEHME {q.v.), who is known as "the theo-

sophist " par excellence. Eckhart's dfictrine asserts behind

God a predicateless Godhead, which, though unknowable

not only to man but also to itself, is, as it were, the

essence or potentiality of all things. From it proceed,

and in it, as their nature, exist, the three persons of the

Trinity, conceived as stadia of an eternal self-revealing

process. The eternal generation of the Son is equivalent

to the eternal creation of the world. But the sensuous

and phenomenal, as such, so far as they seem to imply

independence of God, are mere privation and nothingness
;

things exist only through the presence, of God in them,

and the goal of creation, like its outset, is Ihe repose of

the Godhead. The soul of man, which as a microcosnroa

resumes the nature of things, strives by self-abnegation or

self-annihilation to attain this unspeakable reunion (what

Eckhart calls being buried in God). Regarding evil

simply as privation, Eckhart does not make it the pivot

of his thought, as was afterwards done by Boehme, but

his notion of the Godhead as a dark and formless essence

is a favourite thesis of theosophy. The followers of

Eckhart are either practical mystics, or reproduce at most

what may be called their master's speculative theology, till

we come to Boehme.
Besides mystical theology, Boehme was indebted to the

writings of Paracelsus. "This circumstance is not acci-

dental, but points to an affinity in thought. The nature-

philosophers of the Renaissance, such as Nicholas of Cusa,

Paracelsus, Cardan, and others, curiously blend scientific

ideas with speculative notions derived from scholastic

theology, from Neoplatonism, ana even from the Kab-
balah. Hence it is customary to speak of their theories

as a mixture of theosophy and physics, or theosophy and
chemistry, as the case may be. Boehme offers us a

natural philosophy of the same sort. As Boehme is the

typical theosophist, and as modern theosophy has nourished

itself almost in every case, upon the study of his works,'

his dominating conceptions supply us with the best illus-

tration of the general trend of this mode of thought. His

speculation turns, as has been said, upon the necessity of

reconciling the existence and the might of evil with the

existence of an all-embracing and all powerful God, with-

out falling into Manichseanism on the one hand, or, on the
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other, into a naturalistic pantheism that denies the reality

of the distinction between good and evil. He faces the

difficulty boldly, and the eternal conflict between the two
may be said to furnish him with the principle of his

philosophy. - It is in this connexion that he insists on
the necessity of the Nay to the Yea, of tjie negative to the

positive. Eckhart's Godhead appears in Boehme as the

abyss, the eternal nothing, the essenceless quiet (" Un-
grund " and " Stille ohne Wesen " are two of Boehme's
phrases). But, if this were aU, the Divine Being would

remain an abyss dark even to itself.' In God, however,

as the condition of His manifestation, lie-s, according to

Boehme, the " eternal nature " or the mysterium magnum,
which is as anger to love, as darkriess to light, and, in

general, as the negative to the positive. This principle

(which Boehme often calls the evil in God) illuminates

both sides of the antithesis, and thus contains the possi-

bility of their real existence. By the " Qual " or torture,

as it were, of this diremption, the universe has qualitative

existence, and is knowable. Even the three persons of

the Trinity, though existing idealUer beforehand, attain

reility only through this principle of nature in God,
which is hence spoken of as their matrix. It forms also

the matter, aa it were, out of which the world is created

;

without the dark and fiery principle, we are told, there

would be no creature. Hence God is sometimes spoken

of as the father, and the eternal nature as the mother, of

things. Creation (which is conceived as an eternal pro-

cess) begins with the creation of the angels. The subse-

quent fall of Lucifer is explained as his surrender of

himself to the principle of nature, instead of dwelling in

the heart of God. He sought to make anger predominate

over love ; and he had his will, becoming prince of hell,

the kingdom of God's anger, which stiU remains, however,

an integral part of the Divine universe. It is useless to

follow Boehme further, for his cosmogony is disfigured by
a vfild Paracelsian symbolism, and his constructive efforts

in general are full of the uncouth straining of an untrained

writer. In spite of these defects, his speculations have

exercised a remarkable influence within the present

century, notably upon the later phases of Schelling's

philosophy, upon Franz von Baader, Molitor, and others.

• Schelling's Philosophical Inquiries into the Nature of

Human Freedom, (1809) is almost entirely a reproduction

of Boehme's ideas, and forms, along with Baader's writ-

ings, the best modern example of theosophical speculation.

In his philosophy of identity Scheixino (q.v.) had already

defined the Absolute as pure indifference, or the identity

of subject and object (of the ideal and the real), but

Wthout advancing further into theogony. He now pro-

ceeded to distinguish three moments in God, the first of

Which is the pure indifference which, in a sense, precedes

all existence—the primal basis or abyss, as he calls it, in

agreement with Boehme. But, as there is nothing before

or besides God, God must have the ground or cause of His

existence in Himself. This is the second moment, called

nature in God, distinguishable from God, but inseparable

from Him. It is that in God which is not God Himself
;

it is the yearning of the eternal One to give \)irth to

itself. This yearning is a dumb unintelligent longing,

which moves like a heaving sea in obedience to some dark

and indefinite law, and is powerless to fashion anything in

permanence. But in correspondence to the first stirring

of the Divine existence there awakes in God Himself an

inner reflexive perception, by means of which—since no

object is possible for it but God—God beholds Himself in

His own imago. In this, God is for the first time as it

were realized, although as yet only within Himself. This

perception combines as understanding with the primal

yearning, which becomes thereby free creative will, and

^6rKs formatively in the originally lawless nature or ground,

In this wise is created the world as we know it. In every

natural existence there are, therefore, two principles to be

distinguished—first, the dark principle, through which this

is separated from God, and exists, as it were, in the mere
ground ; and, secondly, the Divine principle of understand,

ing. The first is the particular will of the creature, thg

second is the universal will. In irrational creatures th^

particular will or greed of the individual is controlled by
external forces, and thus used as an instrument of thq

universal. But in man the two prinpiples are conscioucly

present together, not, however, in inseparablo union, aa
they are in God, but with the possibility of separation.

This possibility of separation is the possibility of good and
evil. In Boehme's spirit, Schelling defended his idea of

God as the only way of vindicating for God the conscious'

ness which naturalism denies, and which ordinary theism
emptily asserts. This theosophical transformation of

Schelling's doctrine was largely due to the influence of his

contemporary Baadee {q.v.). Baader distinguishes, in a

manner which may be paralleled from Boehme, between
an immanent or esoteric process of self-production in God,
through which He issues from His unrevealed state, and the

emanent, exoteric, or real process, in which God overcomes

and takes up into Himself the eternal " nature " or the

principle of selfhood, and appears as a Trinity of persons.

The creation of the world is still further to be distinguished

from these two processes as an act of freedom or will ; it

cannot, therefore, be speculatively constructed, but must
be historically accepted. Baader, who combined his theo-

sophy with the doctrines of Roman Catholicism, has had
many followers. Among thinkers on the same lines, but

more or less independent, Molitor is perhaps the mosli

important. Swedenboro {q.v.) is usually reckoned among
the theosophists, and some parts of his theory justify this

inclusion ; but his system as a whole has little in commoit
with those speculative constructions of the Divine natura

which form the essence of theosophy. as strictly under*

stood. (a. 8E.)

THERA, or, as it is now called, Santoein, is a volcanic'

island in the .(Egean Sea, the southernmost of the group

of islands, called Sporades, which intervene between th^

Cyclades and Crete. Fropi tl^e last-named island it i^

separated by a space of 60 miles of sea, but the lofty

Cretan ranges

of Dicte and
Ida are clearly

visible from it

in fine weather.

In shape San-

torin forms a

crescent, and
encloses a bay
on the north,

east, and south,

while on the

western side

lies the smaller

island of Ther-

asia. The en-

circling wall

thu^ formed,

which is ellip-

tical in shape

and 18 miles

round in its
. , , v t i ^

inner rim is
Thera and neighbouring Islands.

broken in two places,—towards the north-west by a strait

a mile in breadth, where the water is not less than 1100

feet deep, and towards the south-west by an aperture about
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3 miles wide, where the water is shallow, and an island

called Aspronisi or White Island, lying in the middle, serves

as a steQping-stone between the two promontories. The
clifis rise perpendicularly from the waters of the bay, in

some'places to the height of 1000 feet ; but towards the

open sea, both in Santorin and Therasia, the ground slopes

gradually away, and has been converted into broad level

terraces, everywhere covered with tufaceous agglomerate,

which, though extraordinarily bare and ashen to the eye,

is the soil which produces the famous Santorin wine.

Towards the south-east rises the limestone peak of Mount
Elias, the highest point of the island (1887 feet), and the

only part that existed before the volcano was formed. In
the middle of the basin lie three small islands, which are the

centre of volcanic activity, and are called Palsea, Mikra,
and Nea Kaumene, or the Old, the Little, and the New
Burnt Island ; the highest of these, Nea Kaumene, is 351
feet above the sea-leveL Owing to the depth of the water
there is no anchorage, and Vessels have to be moored to

the shore, except at one point in the neighbourhood of

the modern town, where there is a slight rim of shallow
bottom. The cliffs both of Santorin and Therasia present

an extraordinary appearance, being marked in horizontal

bands by black lava, white porous tufa, and other volcanic

strata, some ^arts of which are coloured dark red. The
modern town of Thera (or Phera, as it is more commonly
pronounced) is built at the edge of these, overlooking the

middle of the bay at a height of 900 feet above the water,

and the houses of which it is" composed are themselves

peculiar, for their foundations, and in some cases their

aides also, are excavated in the tufa, so that occasionally

they are hardly traceable except by their chimneys ; and,

owing to the absence of timber,—for, with the exception

of the fig, the cactus, and the palm, there are hardly any
trees in the island,—they are roofed with barrel vaults of

stone and cement. Both wood and water have occasion-

ally to be imported from the neighbouring islands, for

there are no wells, and the rain water, which is collected

in numerous cisterns, does not always suffice. The largest

of the other towns or villages is that of Apanomeria, near

the northern entrance, which is crowded together in a
white mass, while the rocks below it are the reddest that

are seen in the island.

Santorin lias from the earliest times been a centre of volcanic
agency, and is closely connected with the earthquake movements
to which the countries in the neighbourhood of the iEgean are
subject, and which have been the chief cause of the destruction of
the public buildings of ancient Greece. It is hardly accurate to
speak of the basin which forms the harbour as a crater, for most
geologists, including Lyell, support the view that the whole of this,

space was once covered by a single volcanic cone, the incline of
which is represented by the outward slope of Santorin and Therasia,
while the position of the crater was that now occupied by the
Kaumene Islands ; and that, at some remote period, owing to the
sinking of the strata beneath, the central portion of this, extend-
ing over an area which a French writer compares with that included
within the fortifications of Paris at the time of the siege, fell in,

by which convulsion the basin was formed. The principal erup-
tions that have taken place within historic times are that of 196
E.O., when, as we learn from Strabo (i. 3, § 16, p. 57), flames rose
from the water halfway between Thera and Therasia for four days,
and the island of Paltea Kaumene was ejected; that of 726 a.d.,
during the reign of the emperor Leo the Isaurian, when an addition
was made to that island, and the pumice-stone that was cast forth
was carried by the waves to the shores of Asia Minor and Macedonia

;

that of 1573, when Mikra Kaumene appeared; that of 1650, a
fearful eruption, which destroyed many lives by its noxious exhala-
tions, and ended in the upheaval of an island in the sea to the
uorth-east of Santorin, which afterwards subsided and became a
permanent reef below the sea-level; that of 1707, when Nea
Jiaumene arosS ; and, within the recollection of the present genera-

tion, that of 1866.

Santorin and Therasia have been recently the scene of a remark-
dble archteological discovery. In the southern parts of both those

islands prehistoric dwellings have been found at some height above

Jbe Eea, and there is no reasonable cause to doubt that these date

from a period antecedent to the falling in of the crater and the
formation of the bay. This is proved by their position underneath
the layer of tufa which covers the islands, and, moreover, by these

layers of tufa being broken off precipitously, in the same way as the
lava-rocks, a fact which can only be explained by the supposition
that they all fell in together. The foundations of the dwellings
rested, not on the tufa, but on the lava below it; and here and
there between the stones branches of wUd olive were found, accord-

ing to a mode of building that still prevails in the island, in order
to resist the shocks of earthquakes. Part of the skeleton of a man
was discovered, and large vases, some containing grain, others

stone instruments very carefully worked. Some of these vases
were of fine yellowish earth, ornamented with brown bands ; some,
of smaller size, were more elaborately, decorated, sometimes with
lines representing foliage, and in a few instances with figures of

animals; some were of red earth, without ornament; while others,

of pale red earth, were of very lar^e dimensions. Ko implements
of metal were found. Naturally it has been the subject of much
discussion what was the origin of this very primitive art. The late

M. Dumont, who was the leading authority on the sulyect (Le$

C&ramiqucs de la Grice Propre, pp. 74, 75, 209), though speaking
with great caution on account of the insufficiency of the evidence,

inclined to the belief that it was partly derived from Phoanician
influence, but at the same time that there were evident traces of

native originality. Comparing it in resiwct of date with the other
prehistoric developments of art in the neighbourhood of the .ffigean,

he would place it later than that of Hissarlik, but earlier than
those of lalysus in Khodes, and of Mycenaa.

In Greek legend the island of Thera was connected with the
story of the Argonauts, for it was represented as sprung from a
clod of earth which was presented to those heroes by Triton
(Apollon. , Argonaut, iv. 1551 sq., 1731 sq.). According to
Herodotus (iv. 147), a Phoenician colony was established there by
Cadmus—a story which proves at least the belief that there was
an early settlement of that race in the island. It has even been
conjectured (see vol. xviii. p. 806) that the alphabet was introduced
into Greece, not, as was commonly believed, through Thebes, but
by way of Thera. Subsequently, we are told, a colony from Sparta,

including some of the Minyse, was led thither by Theras, who gave
the island his own name, in place of that of Calliste which it had
borne before. But the one event which gave importance to Thera
in ancient history was the planting of its famous colony of (Jyrene

on the north coast of Africa by Battus in '631 B.C., in accordance
with a command of the Delphic oracle. The ancient capital, which
bore the same name as the island, has been identified by an inscrip-

tion as occupying a site on the eastern coast called Mesa-Vouno,
between Mount Elias and the sea. The other remains of the
classical period consist of walls and tombs, together with several

heroa or small shrines, one of which, now dedicated to St Nicholas
Marmorites, who is so called in honour of his marble structure, is

an almost unique specimen of a perfect Greek temple, for even the
roof remains intact. After the fourth crusade, when the Byzantine
empire was partitioned among the Latins, this island formed a
portion of the duchy of the Archipelago; and it was at this period
that it received the name of Santorin, i.e., St Irene, after tha
patron saint of the place, to whom Tournefort mentions that in
his time nine or ten chapels were dedicated. ' At the present day
Santorin is in a prosperous condition, for, in addition to the wine
trade, which is highly remunerative, there is a large export of

pozzolana, which has been much used for the works atfPort Said in

connexion with the Suez Canal, since, when mixed with lime, it

forms a very hard cement which resists the action of the sea.

General mfonnation with regaid to the There group will be found in Ross's
Inaetreisen, and In Lieut. Leycester's paper in vol. xs. of the Jout-nal of the R.
Oeogr. Soc; a very complete account of the scientific phenomena is given in

Fouqu^a Santorin et ees £rupti'oTts. On the prehistoric antiquities, J^enormant,
Revue Archeologique, new ser., vol. xiv., and Fouqu^, Archives des ifissions, 2d
ser., vol. iv., and " Une Pompei Ant^historique," in the Revue des Deux Mondes,
vol IxxxiU., should be consulted. Of the Ufe of the modern Inhabitants'a graphle
account Is given in Mr Benfa Cyclades. (H. F. T.)

THERAMENES, an Athenian who played a prominent
part in the history of Athens towards the close of the

Peloponnesian War and in the revolution which followed it.

He was one of the conspirators who, in 411 B.C., abolished

the democracy at Athens, and substituted the oligarchy of

the Four Hundred. The adhesion -of the array in Samos
to the democracy, however, created dissensions among the

oligarchs at Athens. Theramenes supported the more
moderate section, and was the chief means of destroying

a fortress which the extreme section had been building

at the mouth of the harbour, ostensibly as a protection!

against any violent movement on the part of the democrats,

at Samos, but reaUy, according to Theramenes, to admit
the enemy. He further accused Antiphon and Archeptole*

mus, members of the extreme oligarchical party, wht;^



T H E — T H E 281

according to Lysias, had been his own intimate friends,

and secured their capital punishment. In 410 Theramenes

commanded one of the three squadrons of the Athenian

fleet in the victory over the Spartans at Cyzicus. In 409

he took part in the siege of Chalcedon and the capture of

Byzantium. A,t the. battle of Arginusae in 406 he was

one of the officers deputed by the generals in command to

pick up the crews of the disabled ships ; but the rescue

was not effected, on account, it seems, of the storm.

Neverthelesi?, on his return to Athons, Theramenes took

a leading part in accusing and procuring the condemnation

to death of the generals for neglecting to rescue the men.

When Athens was besieged by the Peloponnesians, Thera-

menes conducted the negotiations for surrendering the city,

traitorously prolonging them till starvution compelled the

Athenians to accept the rigorous terms imposed by Sparta.

After the surrender he formed one of the notorious Thirty

who, backed by a Spartan garrison, misgoverned Athens.

But by opposing their excesses he incurred their suspicions,

and, being denounced by CritiaS, the most violent of the

Thirty, he was, in defiance of the forms of law, put, to

death (404). He submitted to his fate with a fortitude

which won the admiration of hjs contemporaries and of

posterity, and which might well have graced the close of a

better life. His ability and eloquence are recognized by
Thucydides, and Aristotle is said by Plutarch (A'tVr., 2) to

have reckoned him one of the three best patriots of Athens.

This latter judgment is not borne out by the facts as we
know them. Rather Theramenes appears as a selfish and
faithless trimmer, who deserved his nickname Cothurnus

(a boot which fitted either foot).

The chief authorities for his life are Thucydides, viii. ; Xenophon,
Eellenica, L , ii. ; Lysias, Contra Erat. ; Diodonis, xiii., xiv.

THERAPEUT^. See Monachtsm, vol. xvi. p. 698.

THERESA, St (1515-1582). Teresa de Cepeda,

perhaps the favourite saint of modern Spain, was born at

Avila, in Old Castile, on the 28th of March 1515,—at the

very time, adds her biographer, " when Luther was secret-

ing the poison which he vomited out two years later."

She was one of a large family— eight sons and three

daughters. Her father was a Spanish gentleman of good

family, whose time was chiefly occupied with devotional

reading and works of charity. Teresa's mother, his second

wife, was a beautiful woman, confined generally to a sofa

by delicate health. From her her daughter appears to

have inherited both delicacy of health and a remarkably

susceptible imagination. She delighted in the book^ of

knight-errantry which abounded in the library, and ler

children sat up at night in their nursery over the same

romances. But Teresa's imagination was judiciously

diverted by her father to another form of heroism. She

was soon as deep in the histories of the martyrs as she

had been in the tales of chivalry. She learned from these

histories that martyrs passed straight to heaven without

any detention in purgatory ; and, being eminently practical

a^s well a"simaginative, she resolved to secure that blessing

for herself. When she was seven years old, she started

oflT with her Utile brother to go and seek martyrdom in the

country of the Moors. They had reached the bridge on

the stream which runs through the town, when an uncle,

met them and brought them back. Balked thus of their

desire, they played at hermits, making themselves cells

in the garden, and giving away their pocket-money to

beggars. Teresa lost her mother early, and as she grew

up the vanities and flirtations of a pretty girl took the

place of these pious imaginations. Her father deemed it

best to send her to be educated in an Augustinian convent

in the town, but without any thoughts of her adopting a

religious life. She would probably have married like her

sisters, had it not been for an attack of illness. She was

23-12*

sent away for change of air on a visit to one of her sisters,

and on her way home spent some days with a saintly
uncle, who was on the eve of entering a monastery, and
who strongly urged her to withdraw from the world. Her
father was greatly opposed to the step, but Teresa waa
not to be turned from what she conceived to be her duty.
She was only eighteen when she left home one morning,
and applied for admission at the Carmelite convent of the
Incarnation. She was disappointed at first at the slack-
ness of discipline. The sisters mixed freely in the society
of Avila, receiving visits and returning them, and often
absenting themselves from the cloister for months at a
time. For the first three years she was constantly subject
to attacks of sickness, fainting fits, and paroxysms of pain,

but she prayed to St Joseph, after which she became
comparatively better, though her nervous system was
completely shaken. But she appears afterwards to have
accommodated herself with tolerable success to the world-
liness of her environment, though not without intervals of

religious misgiving. " For twenty years," she says, " I

was tossed about on a stormy sea in a wretched condition,

for, if I had small content in the world, in God I had no
pleasure. At prayer time I watched for the clock to strike

the end of the hour. To go to the oratory was a vexation

to me, and prayer itself a constant effort." At one time

she abandoned prayer altogether, as she found it impos-

sible to fix her thoughts, and she abhorred the hypocrisy

of mechanically repeating a form of words. It was in the

year 1554 (her noviciate dav^ from 1534), when she was
thus nearly forty, that the event known as her conversion

took place, and the second part of her life began. The
death of her father roused her to serious reflexion, and

one day, as she entered the oratory, she was struck by

the image of the wounded Christ, placed there for an
approaching festival The blood was depicted as stream-

ing over the face from the thorns and running from the

side and the hands and feet. The spectacle of suffering

pierced Teresa's breast ; she fell ' in tears at the feet of

the figure, and felt every worldly emotion die within her.

The shock threw her into a trance, and these trances,

accompanied by visions, recurred frequently in the subse-

quent part of her life. They have since been adduced as

Divine attestations of her saintship, but the sisterhood in

the convent set them down to possession by a devil ; her

new departure was due in their eyes to no worthier motive

than the desire to be peculiar and to be reputed better

than other people. Teresa herself was very humble, and

thought their explanation might be true ; she took her

case to her confessor and to the provincial-general of the

Jesuits. The latter put her under a course of discipline :

she was to flog herself with a whip of nettles, to wear a

haircloth plaited with broken wires that would tear the

skin, and to meditate daily on the details of Christ's

passion. One day, while thus occupied, her trance came

upon her, and she heard a voice say, " Thou shalt have no

more converse with men, but with angels." After this

the trance or fit always returned when she was at prayers,

and she felt that Christ was close to her. Presently she

was able to see him, " exactly as he was painted rising from

the sepulchre." Her confessor directed her to exorcise the

figure, and she obeyed with pain, but, it is needless to say,

in vain. The visions grew more and more vivid. The

cross of her rosary was snatched from her hand one day,

and when returned it was made of jewels more brilliant

than diamonds, visible, however, tc Ler alone. She had

often an acute pain in her side, and fancied that an angel

came to her with a lance tipped with fire, which he struck

into her heart. The 27th of August is kept sacred in

Spain to this mystery, which has also formed a favourite

subiect of Spanish painters : it forms the frontispiece of

XXIII. - 36
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the biography which is put into the hands- of Catholics.

' She had also visions of another description : she was

shown hell with its horrors, and the devil would sit upon
her breviary, belabour her with blows, and fill her cell

with imps. For several years these experiences continued,

and the verdict as to their source still remained far from

Unanimous. Meanwhile, on the broad stage of the world,

the Reformation continued to spread and establish itself

;

6,nd this great falling away became the subject of much
Searching of hearts to pious Catholics. Teresa reflected

like the rest, and her experience led her to find the real

. tause of the catastrophe in the relaxation of discipline

Within the religious orders. If the ancient rules' could

be restored, it appeared to her that the evil might be

stemmed ; and she formed the project of founding a house

in which all the original rules of the Carmelite order

before its relaxation would be observed. She met, not

Unnaturally, \vith great opposition from the authorities of

the order, and in particular from the prioress and sisters of

the Incarnation, who looked upon the step as a reflexion

upon themselves. Nevertheless, she persevered with her

schem-e, being encouraged to appaal to the pope by cer-

tain priests who saw the benefit which would accrue to

the church from her zeal. A private house in Avila was
secretly got ready to serve as a small convent, and, when
the bull arrived from Rome, Teresa wont out on leave from
the Incarnation and installed four poor women in the new
house dedicated to her patron St Joseph. It was on the

24th of August 1562 that mass was said in the little

chapel and the new order constituted. It was to be an
order of Descalzos or Barefoots, in opposition to the

relaxed parent body, the Calzados. The sisters were not

to be literally shoeless, but to wear sandals of rope ; they

were to sleep on straw, to eat no meat, to be strictly con-

lined to the cloister, and to live on alms without regular

endowment. After lodging her four sisters, Teresa re-

turned to the Incarnation, as in duty bound ; but, when
the secret was discovered, Carmelites and townspeople

were alike furious. Violence, however, was prevented,

and the matter was referred to the council of state at

Madrid. Philip II. referred it again to the pope, and
after six months a fresh bull arrived from Pius V. The
provincial of her order now gave her leave to remove and
take charge of her sisterhood. The number of thirteen, to

which on grounds of discipline she had limited the founda-

tion, was soon filled up, and Teresa spent here the five

happiest years of her life. Her visions continued, and, by
command of her ecclesiastical superiors, she wrote her

autobiography containing a full account of these experi-

ences. She herself, however, profoundly as she believed

in their reality, saw the danger which attaches to such

experiences, and was far from basing any claim to holiness

upon them. One of her visions about this time is

interesting as illustrating what is called her mysticism.

She fancied that she was a mirror without frame and
without dimensions, with Christ shining in the centre of

jt, and the mirror itself, she knew not how, was in Christ.

Teresa was now encouraged to carry her work still further,

for the church was girding itself to the work of the

Counter-Reformation. The general of the order visited

her at Avila, and gave her powers to found other houses

of Descalzos, for meu as well as women. The last fifteen

years of her life were spent mainly in journeys with this

pnd and in the continually growing labour of organization.

She travelled in a rude cart in all weathers, and the story

pf her hardships and misadventures impresses us with the

strength of will that animated her old and shaken frame.

,

Convents were founded at Medina, Malaga, Valladolid,

Toledo, Segovia, and Salamanca, and two at Alva under

the. patronage, of the famous duke. Then she had three

years of rcu.,, as prioress of her old convent or tBemcarJ
nation. She next went to Seville to found a house," thua

overstepping for the first time the boundaries of the

Castiles, to which her authorization limited her. The
latent hostility of the old order was aioused ; the genera!

ordered the immediate suppression of the house at Seville,

and procured a bull from Gregory XIII. prohibiting the

further extension of the reformed houses (1575). But the

movement against her came from Italy, and was resented

by Philip and the Spanish authorities as undue interfer-j

ence ; and, after a fierce struggle, during which Teresa was
tu'o years under arrest at Toledo, the Carmelites were
divided into two bodies in 1580, and the Descalzos

obtained the right to elect their own provincial-generala

(see CARMEL^rrEs). The few remaining years of Teresa's

life were spent in the old way, organizing the order she

had founded, and travelling about to open new conventsJ

Sixteen convents and fourteen monasteries were founded

by her efforts ; she wrote a history of her foundations,

which forms a supplement to her autobiography. .^ At
Burgos, during the whole of a wet autumn and winterj

she endured terrible privations. Her own nuns, too, were
not always as single-minded and obedient as the ideal

sisterhood of her hopes had been. Those at St Joseph in

Avila mutinied for a meat diet ; the prioress at Medina
answered her impertinently. Her last journey of inspec-

tion was cut short at Alva, where she died on the 29th of

September 1582, and was laid in her first, but not her

last, resting-place. A violet odour and a fragrant oil were
said to distil from her tomb ; and when it was opened
nine months afterwards the flesh was found uncorrupted.

A hand cut off by a fervent brother was found to work
miracles, and the order became convinced that their

founder had been a saint. It was resolved in 1585 to^

remove her remains to Avila, where she was born, the

sisters at Alva being consoled by permission to retain the

mutilated arm. But the family of the duke of Alva pro-

cured an order from the pope enjoining that the body
should be restored to Alva, and she was accordingly laid

there once more in a splendid tomb. But even then she

was not allowed to rest : she was again disentombed, to be

laid in a more magnificent coflSn, and the greed of reveren-

tial relic-seekers made unseemly havoc of her bones.

Teresa was caHonized by Gregory XV. in 1622. The honour
was doubtless largely due to her asceticism and mystic visions.

She called hereelf Teresa tie Jesus, to signify the closeness of hei

relation to the heavenly Bridegroom, who directed all her ac*^-""

Though she deprecated excess of ascetic severity in others, fiat

scoui ged herself habitually, and wore a peculiarly painful haircloth.

But her life shows her to have been, besides, a woman of strong

practicality and good sense, full of natural shrewdness, aud with
unusual powers of organization. "You deceived me in saying she

was a woman,*' writes' one of her confessors; "she is a bearded
man." She was brave in the face of difficulties and dangers, pure
in her motives, and her utterances, some of which have been
quoted, have the true ethical ring about them. Her MS3. wero
collected by Philip II. and placed in a rich case in the Escorial^

the key of which the king carried about with liim. Beside^ hei)

autobiography and the history of her foundations, her works (all

written in SpanisU) contain a great uumber of letters and various

treatises of mystical religion, the chief of which are 7'kf- Way of

Pcrfcclioii and The Castle of the Soul. Both describe the progress

of the soul towards perfect union with God.
Her works, edited by two Dominicans, were first puMished in 1587, lind have

since appeared in various editions. Tiiey were soon afterwards translated into

Italian, Frenctl, and Latin ; an English translation of the Li/e and woi'ke (except
the letters) hy A. Woodhead appeared in 1669. More recently various tronsli-

tlons of the Life have appeared,—by John Dalton (1S51), who also translated the
Wilt/ of Perfection, and by Pavid Lewis (1S70), followed in 187] by the Founda-
lions from the same hand. Biographies appeared soon after her death by the
Jesuit Ilibera, who had been her confessor (1602), and by Diepo de Yepez, con-

fessor to l*hilip 11.(1599). Details ara also Riven in Ilibadeneyra's Flos Sanctorum
•^ »Tid in All'an Butler's Lives of the Saints. A eeparaJe bioi;i-aphy, with preface

by Archb'shop Manning, appeared in 1865, and an interesting and tiympatlietlc

account of her life is given in the Qitarterttt Bevieio for-October 1883. (A. SE.)

THERESIOPEL, or Thekesienstadt. See Szabadka.

THERMAL SPRINGS, See Geology, vol x. pp. 223,

270, and Mineral Waters.
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THERMODYNAMICS. In a strict interpretation, this

branch of science, sometimes called the Dynamical Theory

of Heat, deals with the relations between heat and work,

though it is often extended so as to include all trans-

formations of energy. Either term is an infelicitous one,

for there is no direct reference to force in ithe majority of

questions dealt with in the subject. Even the title of

Carnot's work, presently to be described, is much better

chosen than is the more modern designation. On the

other hand, such a German phrase as die bewegende Kraft
der Wdrme is in all respects intolerable.

It has been shown in a previous article (Energy) that

Newton's enunciation of the conservation of energy as a

genera! principle of nature was defective in respect of the

connexion between work and heat, and that, about the

beginning of the present century, this lacuna was com-

pletely filled up by the researches of Rumford and Davy
(see also Heat). In the same article Joule's experimental

demonstration of the principle, and his determination of

the work-equivalent of heat by various totally independent

processes, have been discussed.

But the conservation of energy, alone, gives us an

altogether inadequate basis for reasoning on the work of

a heat-engine. It enables us to calculate how much work
is equivalent to an assigned amount of heat, and tice versa,

provided the transformation can be effected ; but it tells

US nothing with respect to the percentage of either which

can, under given circumstances, be converrted into the

other. For this purpose we require a special case of the

law of transformation of energy. This was first given in

Carnot's extraordinary work entitled Reflexions sur la

jPuissance Motrice du Few, Paris, 1824.^

• The author, N-L-Sadi Camot (1796-1832), was. tha second Bon

of Napoleon's celebrated minister of war, himself a Mathematician of

real note even among the wonderful galaxy of which-France could then

l)oast. The delicate constitution of Sadi was attributed to the agitated

circumstances of the time of his birth, which led to the proscription

and temporary exile of his parents. He was admitted in 1812 to the

^ole Polytechnique, where be was a fellow-student of the famous
Chaales. Late in 1814 he left the school with a commission in the

Engineers, and with prospects of rapid advancement in his profession.

But Waterloo and the Restoration led to a second and final proscrip-

tion of his father ; and, though Sadi was not himself cashiered, he was
purposely told oJF for the merest drudgeries of his servief ; il fut
•' envoy6 auccessivement dans plusieurs places fortes pour y faire son

EO'^tier d'ing^nieur, compter des briques, r^parer des pans de murailles,

*t lever des plans destines a s'eufouir dans les cartons," as we learn

from a biographical notice written by his younger brother. Disgusted

vith an employment which afforded him neither leisure for original

*ork nor opportunities for acquiring scientific instruction, he presented

himself in 1819 at the examination for admission to the staff-corps

(4tat-major), and obtained a lieutenancy. He now devoted himself

with astonishing ardour to mathematics, chemistry, natural history,

technology, and even political economy. He was an enthusiast in

music and other fine arts ; and be habitually practised as an amuse-

ment, while deeply studying in theory, all sorts of athletic sporta,

including swimming and fencing. He bec.ime captain in the engineers

in 1827, but left the service altogether in the following year. His
naturally feeble constitution, farther weakened by excessive devotion

to study, broke down finally in 1832. A relapse of scarlatina led to

brain fever, from which he had but partially recovered when he fell a

Mctim to cholera. Thus died, at the early age of thirty-six, one of

the most profound and original thinkers who have ever devoted thera-

eelves to science. The work named above was the only one he

pubUshed. Though of itself sufficient to put him in the very fore-

most rank, it contains only a fragment of Sadi Carnot's discoveries..

Fortunately his manuscripts have been preserved, and extracts from

them have been appended by his brother to a reprint (1878) of the

Puissance Motrice. These show that he had not only realized for

himself the true nature of heat, but had noted down for trial many
of the best modern methods of finding its mechanical equivalent, such

aa those of Joule with the perforated piston and with the internal

friction of water and mercury. W. Thomson's experiment with a

cnrrent of gas forced through a porous plug is also given. One sentence

of extract, however, must sufiiceT and it is astonishing to think that

it was written over sixty years ago. " On peut done poser en thiiso

gindtale que la puissance ibotrice est en quantity invariable dans la

nature, qu'elle n'est jamais, i propremcnt parler, ni produite, ni

ditruite. k It, virile, elle chance ii forme, c'est-i-dire qu'elle

The chief novelties of Carnot's work are the introduction

of the idea of a cycle of operations, and the invaluablei

discovery of the special property of a reversible cycle.

It is not too much to say that, without these wonderful
novelties, thermodynamics as a theoretical science could
not have been developed.

Carnot's work seems to have excited no attention at
the time of its publication. Ten years later (1834)
Clapeyron gave some of its main features in an ana-

lytical form, and he also employed Watt's diagram for the
exhibition of others. Even this, however, failed to call

attention properly to the extremely novel processes of
Carnot, and it was reserved for Sir W. Thomson (in 1848,
and more at length in 1849) to point out to scientific men
their full value. His papers on Carnot's treatise, follow-

ing closely after the splendid experimental researches of
Colding and Joule, secured for the dynamical theory of
heat its position as a recognized branch of science. James
Thomson, by Carnot's methods, predicted ir 1849 the low-

ering of the freezing point of water by pressure, which was
verified experimentally in the same year by his brother.

Von Helmholtz had published, two years before, a strikingly

original and comprehensive pamphlet on the conservatioa

of energy. The start.once given, Rankine, ClausiUs, and
W. Thomson rapidly developed, though from very different

standpoints, the theory of thermodynamics. The methods
adopted by Thomson differed in one special characteristic

from those of his concurrents,—they were based entirely

on the experimental facts and on necessary principles

;

and, when hypothesis was absolutely required, attention

was carefully directed to its nature and tg the reasons

which appeared to justify it.

Three specially important additions to pure science

followed almost directly from Carnot's methods :— (1) the

absolute definition of temperature
; (2) the thermodynamic

function or entropy
; (3) the dissipation of energy. The

first (in 1848) and the third (in 1852) were given by
W. Thomson. The second, though introduced by Rankine,

was also specially treated by Clausius.

In giving a brief sketch of the science, we will not

adhere strictly to any of the separate paths pursued by
its found.ers, but will employ for each step what appears

to be most easily intelligible to the general reader. And
we will arrange the steps in such an order that the neces-

sity for each may be distinctly visible before we take it.

1. General Notions.—The conversion of mechanical

work into heat can always be effected completely. In

fact, friction, without which even statical results would

be all but unrealizable in practical life, interferes to a

marked extent in almost every problem of kinetics,—and

work done against friction is (as a rule) converted into

heat. But the conversion of heat into work can be effected

only in part, usually in very small part. Thus heat is

regarded as the lower or less useful of these forms of

energy, and when part of it is elevated in rank by con-

version into work the remainder sinks still lower in the

scale of usefulness than before.

There are but two processes known to us for the con-

version of heat into work, viz., that adopted in heat-

engines, where the changes of volume of the "working

substance" are employed, and that of electromagnetic

engines driven by thermoelectric currents (see Electricity,

vol viii. p. 96). To the latter we will not again refer.

And for simplicity we will suppose the working substance

to be fluid, so as to have the same pressure throughout,

or, if it be solid, to be isotropic, and to be subject only to

hydrostatic pressure, or to tension uniform in all directions

and the same from point to point.

produit tantet un genre de mouvement, tant«t un autre; mais elU

n'est jamais andantie."
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Fig. 1.

The state of unit mass of such a substance is known by

experiment to be fully determined when its volume and

pressure are given, even if (as in the case of ice in presence

of water, or of water in presence of steam) part of it is in

one molecular state and part in another. But, the state

being determinate, so must be the temperature, and also

the amount of energy which the substance contains. This

consideration is insisted on by Carnot as the foundation of

his investigations. In other words, before we are entitled

to reason upon the relation between the heat supplied to

and the work done by the working substance, Carnot

says we must bring that substance, by means of a cycle

of operations, back to precisely its primitive state as

regards volume, temperatwre, and molecular condition.

2. Watts Diagra7n.—Watt's indicator-diagram (see

Steam-Engine) enables us to represent our operations

graphically. For if OM (fig. 1)

represent the volume, at any
instant, of the unit mass of

working substance, MP its pres-

sure, the point P is determinate

and corresponds to a^ definite

temperature, definite energy,

&c. If the points of any. curve,

as PP', in the diagram repre-

sent the successive states through which the working sub-

stance is made to pass, the work done is {loc. cit.) repre-

sented by the area MPP'M'. Hence, a cycle of operations,

whose -essential nature is to bring the working substance

back to its primitive state, is necessarily represented by a

closed boundary, such as PP'Q'Q, in the diagram. The

area enclosed is the excess of the work done by the work-

ing substance over that spent on it during the cycle.

[This is positive if the closed path be described clockwise,

as indicated by the arrow-heads.]

3.- Carnots Cycle.—For a reason which will immediately

appear, Carnot limited the operations in his cycle to two

kinds, employed alternately during the expansion and

during the compression of the working substance. The

first of these involves change of- volume at constant

temperature ; the second, change of volume without direct

loss or gain of heat. [In his hypothetical engine the

substance was supposed to be in contact y/iih a body kept

at constant temperature, or to be entirely surrounded by

non-conducting materials.] The corresponding curves in

the diagram are called isothermals, or lines of equal

temperature, and adiabatic lines respectively. We may
consider these as having been found, for any particular

working .substance, by the direct use of Watt's indicator.

It is easy to see that one, and only one, of each of these

kinds of lines can be found for an assigned initial state of

the working substance ; also tbat, because in expansion at

constant temperature heat must be constantly supplied,

the pressure will fall off less rapidly than it does in

adiabatic expansioB. Thus in the diagram the adiabatic

lines PQ, P'Q' cut the lines of equal temperature PP',

QQ' downwards and to the right. Thus the boundary of

the area PP'Q'Q does not cross itself. To determine the

behaviour of the engine we have therefore only to find

how. much heat is taken in along PP' and how much is

given out in Q'Q Their difference is equivalent to the

work expressed by the area PP'Q'Q.

4. Carnot's Principle of Reversibility.—It will be

observed that each operation of this cycle is strictly

reversible ; for instance, to take the working substance

along the path P'P we should have to spend on it step by

step as much work as it gave out in passing along PP',

and we "should thus restore to the source of heat exactly

the amount of heat which the working substance took

fronti it during the exiiansion la the case of the adiabatics

the work spent during compression is the same as that

done during the corresponding expansion, and there is no

question of loss or gain of heat directly.

If, however, a transfer of heat between the working

substance and its surroundings have taken place on account

of a finite difference of temperature,- it is clear that such

an operation is not reversible. Strictly speaking, isother-

mal expansion or contraction is unattainable in practice,

but it is (without limit) more clpsely approximated to as

the operation is more slowly performed. The adiabatic

condition, on the other hand, is more closely approximated

to in practice the more swiftly the operation is_performed.

We have an excellent instance of this in the compression

and dilatation of air caused by the propagation of a sound-

wave.

And now we have Carnot's invaluable propositipn, a

reversible heat-engine is a perfect engine,—perfect, that is,

in the sense that no other heat-engine can be superior to

it. Before giving the proof, let us see the immense con-

sequences of this proposition. Reversibility is the sole

test of perfection ; so that all heat-engines, whatever he

the working substance, provided only they be reversible,

convert into work (under given circumstances) the same

fraction of the heat supplied to them. The only circum-

stances involved are the temperatures of the source and
condenser. Thus we are furnished with a general principle

on which to reason about transformation of heat, altogether

independently of the properties of any particular substance.

The proof, as Carnot gave it on the hypothesis of the

materiality of heat, is ex absurdo. It is as follows.

Suppose a heat-engine A to be capable of giving more
work from a given amount of heat than is a reversible

engine B, the temperatures of source and condenser being

the same for each. Use the two as a compound engine,|

A working direct and B reversed. By hypothesis B
requires to be furnished with part only of the work given

by A to be able to restore to the source the heat abstracted

by A, and thus at every complete stroke of the compound
engine the source has its heat restored to it, while a

certain amount of external work has been done. This

would be the Perpetual Motion {q.v.).

5. The Basis of the Second Law of Thermodynamics.—
Carnot's reasoning, just given, is based on the hypothesis

that heat (or caloric) is indestructible, and that (under

certain conditions) it does work in being let down from a

higher to a lower temperature, just as does .water when
falling to a lower level. It is clear from several expressions

in his work that Carnot was not at all satisfied with this

view, even in 1824," and we have seen that he soon after-

wards reached the true theory. But it is also clear that

such an assumption somewhat simplifies the reasoning, for

in his hypothetical heat-engine all the heat which leaves

the boiler goes to the condenser, and vice versa in the

reversed working. The precise point of Carnot's investiga-

tion wher§ the supposed indestructibility of heat introduces

error is when, after virtually saying compress from Q' to

a state Q determined by the condition that the heat given

out shall be exactly equal to that taken in during the

expansion from P to P', he assumes that, on farther com-

pressing adiabatically to the original volume, the point P
will be reached and the cycle completed. J. Thomson,

in 18-19, rectified this by putting it in the true form :

—

compress from Q' to a state Q, such that subsequent

adiabatic compression will ultimately lead to the state P.

We have now to consider that, if an engine (whether

simple or compound) does work at all by means of heat,

less heat necessarily reaches the condenser than left the

boiler. Hence, if there be two engines A and B as before,

and the joint system be worked in such a way that R
constantly restores to the sourcb the heat taken from it hj.
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A] we can account for tho excess of work done by A over

that spent on B solely by supposing that B takes more

heat from the condenser than A gives to it. Such a com-

pound engine would transform into work heat taken solely

from the condenser. And the work so obtained might be

employed on B, so as to make it convey heat to tho source

while farther cooling the condenser.

Clausius, in 1850, sought to complete the proof by the

simple statement that " this contradicts the usual behaviour

of heat, which always tends to pass from warmer bodies

to colder." Some years later he employed the axiom, " it

is impossible for a self-acting machine, unaided by any
external agency, to convey heat from pne body to another

at a higher temperature." W. Thomson, in 1851, employed

the axiom, " it is impossible, by means of inanimate

material agency, to derive ' mechanical effect from any
portion of matter by cooling it below the temperature

of the coldest of the surrounding objects." But he was
careful to supplement this by further statements of an

extremely guarded character. And rightly so, for Clerk-

Maxwell has pointed out that such axioms are, as it were,

only accidentally correct, and that the true basis of the

second law of thermodynamics lies in the extreme small-

ness and enormous number of the particles of matter, and
in consequence the steadiness of their average behaviour.

Had we the means of dealing with the particles individu-

ally, we could develop on the large scale what takes place

continually on a very minute scale in every mass of gas,

—the occasional, but ephemeral, aggregation of warmer
particles in one small region and of colder in another.

6. The Laws of Thermodynamics.—I. When equal quan-

tities of mechanical effect are produced by any means
whatever from purely thermal sources, or lost in purely

thermal effects, equal quantities of heat are put out of

ezistence, or are generated. [To this we may add, after

Joule, that in the latitude of Manchester 772 foot-pounds

of work are capable of raising the temperature of a pound

of water from 50° F. to 51° F. This corresponds to 1390

foot-pounds per centigrade degree, and in metrical units

to 425 kilogramme-metres per calorie (see Heat).]

II. If an engine be such that, when it is worked back-

wards, the physical and mechanical agencies in every part

of its motions are all reversed, it produces as much
mechanical effect as can be produced by any thermo-

dynamic engine, with the same temperatures of source and

refrigerator, from a given quantity of heat.

^ 7. Absolute Temperature.—We have seen that the frac-

tion of the heat supplied to it which a reversible engine

can convert into work depends only on the temperatures

of the boiler and of the condenser. On this result of

Carnot's Sir W. Thomson based his absolute definition of

temperature. It is clear that a certain freedom of choice

is left, and Thomson endeavoured to preserve as close an

agreement as possible between the new scale and that of the

air thermometer. Thus the definition ultimately fixed on,

after exhaustive experiments, runs :

—
" The temperatures

of two bodies are proportional to the quantities of heat

respectively taken in and given out in localities at one

temperature and at the other respectively, by a material

system subjected to a complete cycle of perfectly reversible

thermodynamic operations, and not allowed to part with

or take in heat at any other temperature ; or, tho absolute

values of two temperatures are to one another in the pro-

portion of the heat taken in to tho heat rejected in a per-

fect thermodynamic engine, working with a source and

refrigerator at the higher and lower of the temperatures

respectively."* If we now refer again to fig. 1, we see

that, t and t' being the absolute temperatures correspond-

iiig to PF and QQ', and H, H' the amounts of heat taken

», Xtaiui. 2i.S.Ji.. Maj 165*.

Also, if.beaLbo
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in during the operation PP' and given out • during the
operation Q'Q respectively, we have

HA = H7i!',

wliatever be the values of t and t'.

measured in terms of work, we have'

H-H'-areaPP'Q'Q.
Thus with a reversible engine working between tempera-
tures t and t' the fraction of the heat supplied which is

converted into work is {t - t')/t.

It is now evident that we can construct Watt's diagram
in such a way that the lines of equal temperature and
the adiabatics may togetho- intercept a series of equal
areas. Thus let PF
(fig. 2) be the iso-

thermal t, and on it

so take points P',

P", P"', ic, that,

as the working sub-

stance passes from
P. to P', P' to P",

&c., t units of heat

(the unit being of

any assigned value)

shall in each case be
taken in. Let QQ', ^s- «•

BR', (fee, be other isothermals, so drawn that the suc-

cessive areas PQ', QR', &c., between any two selected

adiabatics, may be equal. Then, as it is clear that all

the succesBiTO areas between each one pair of isothermals

are equal (each representing the area i-i'), it follows that

all the quadrilateral areas in the figure are equal.

It is now clear that the area included between PF and
the two adiabatics PQR, P'Q'R' is essentially _/?;u'<e, being

numerically equal to t. Thus the temperature for each

isothermal is represented by the corresponding area. This

is indicated in the cut by the introduction of an arbitrary

line SS', supposed to be the isothermal of absolute zero.

The lower parts of the adiabatics also are unknown, so

that we may draw them as we please, subject to the con-

dition that the entire areas PS', P'S", P"S"', iS;c., shall all be

equal. To find, on the absolute scale, the numerical valus

of two definite temperatures, such as the usually employed

freezing and boiling points of water, we must therefore

find their ratio (that of the heat taken and the heat rejected

by a reversible engine working between these temperatures),

and assir/n the number of degrees in the interval.

Thomson and Joule experimentally showed that this

ratio is about 1'3G5. Hence, if we assume (as in the

centigrade scale) 100 degrees as the range, the tempera-

tures in question are 274 and 374 nearly. A full discus-

sion of this most important matter wiil be found under

HE.A.T.

8. Entropy.—Just as the lines ?P', QQ', ic, are

characterized by constant temperature along each, so we

figure to ourselves a quantity which is characteristic of

each adiabatic line,—being constant along it. The equation

of last section at once points out such a quantity. If we

write ^ for its value along PQ, <^' for P'Q', we may define

tlius ^-4,=.BIt.

From the statements as to the equality of the areas in

fig. 2 the reader will see at once that the area bounded by

/, t', ij),
<i>'

is {t - t'){<f>'
- tt>). Wo are concamed only with

the clianges of ^, not with its actual magnitude, so that any

one adiabatic may ba chosen as that for which ^ = 0.

9. The Dissipation of Energy.—In the before-cited article

E.NEKGY (vol. viii. p." 210) this part of the subject has

already been treated. Since that article was written Sir

\Villiam Thomson has introduced the term thermodynamic

inotivity to signify " the possession the waste of which is



286 XH E R'M D'Y N A M I C S

called dissipation." We speak of a distribution of heat in

a body or system of bodies as having motivity, and we
may regard it from without or from within the system.

In the first case it expresses the amount of work which

can be obtained by means of perfect engines employed to

reduce the whole system to some definite temperature,

that, say, of the surrounding medium. In the second

case the system is regarded as self-contained, its hotter

parts acting as sources, and its colder parts as condensers

tor the perfect engine.

As an instance of internal motivity we nay take the

«ase of a system consisting of twcf equal ] jrtions of the

same substance at different temperatures, s y a pound of

boiling water and a pound of ice-cold t ater. If we
neglect the (small) change of specific heat .vith tempera-

ture, it is found that, when the internal motivity of the

system is exhausted, the temperature is about 46° C,
being the centigrade temperature corresponding to the geo-

metrical mean of" the original absolute temperatures of the

parts. Had the parts been simply mixed so as to dissipate

the internal motivity, the resulting temperature would have
been 50° C. Thus the work gained {i.e., the original inter-

nal motivity) is the equivalent of the heat which would
raise two pounds of water from 46° C. to 50° C.

As an instance of motivity regarded from without we
naay take the simple case of the working' substance in § 2,

•n the hypothesis that there is an assigned lower tempera-

ture limit. As there is no supply of heat, it is clear that

the maximum of work will be obtained by allovring the

•obstance to expand adiabatically till its tem'perature sinks

to the assigned limit.

Thus if P (fig. 3) be its given position on Watt's diagram,

PQ the adiabatic through P, and FQ the isothermal of

the lower temperature limit, Q p
is determinate, and the motivity

is the area PQNM. If, again,

we wish to find the motivity

when the initial and final states

P and P' are given, with the

condition that the temperature

is not to fall below that of the

state P', the problem is reduced

|to finding the course PF for which the

greatest. As no heat is supplied, the course cannot rise

above the adiabatic PQ, and by hypothesis it cannot fall

below the isothermal P'Q,—hence it must be the broken
line PQF. Thus, under the circumstances stated, the

motivity is represented by the area MPQP'M'. If any
other lawful course, such as PP', be taken, there is an un-

necessary waste of motivity represented by the area PQP'.
10. Elementary Thermodynamic Relations.—From what precedes

it is clear that, when the state of unit mass of the working substance
is given by a point in the diagram, an isothermal and an adiabatic
can bo drawn througli that point, and thus <j> and t are determinate
for each, particular substance when p and v are given. Thus any
two of tlie four (quantities', v, (, may be regarded as functions
of the otlier two, chosen as independent variables. The change of

energy from one state to another can, of course, be expressed as in

§ 9, above. Thus, putting E for the energy, we have at once

d?.-td<f>-pdv (1)

if ^ and v be chosen as independent variables, and if huat be
measured, as above, in units of work. This equation expresses, in
symbols, the two laws of thermodynamics. For it states that the
gain of energy is the excess of the heat supplied ovei' the work
done, which is an expression of the first law. And it expresses
the heat supplied as the product of the absolute temperature by
the gain of entropy, which is a statement of the second law in

terras of Thomson's mode of measuring absolute temperature.
But we now have two equations in partial differential eo-

•fficionts :

—

Ml H
Fig 3.

area PP'M'M

(!)-'• (S)-

Equating them, we are led to th"* thermodynamictelation

(dt\ .(dp\

\dv)"\d4,j' .

the differential coefficients b^ing aoain partial.

This expresses a property of all ' working substances," defined aa

in § 1. To state it in words, let us multiply and divide the right

hand side by t, and it then reads:

—

The rate at which the temperature falls off per unit increase of
volume in adiahatic expansion is equal to the rate at which the pres-

sure increases per dynamical unit of heat supplied at ccmstant volume,

.multiplied by the absolute temperature.

To obtain a similar result with v and t as independent variables, we
have only to subtract from both sides of (1) the complete differential

d itf), so that
d{E-i4')--<tidt-pdv.'

Proceeding exactly as before, we find

\,dvj~\dtj'
In words this result inns (when both sides are multiplied by ;—

Tlie rate of increase of pressure with temperature at constant

volume, multiplied by the absolute temperature, is equal to the rat4

at which'heat must be supplied per.unit increjise of volume to keep

the temperature constant.

Very slight variations of the processjust given ohtaJS tSe follow*

Mng varieties of expression :

—

which are to be interpreted as above.

11. Inci-ease of -Total Energy under various Conditions.—The
expression (1) of § 10 may be put in various forms, each convenient

for some special purpose. "We give one example, as suflBciently

showing the processes em}>loyed. Thus, suppose we wish to find

how the energy of the working substance varies with its volume
when the temperature is kept constant, we must express dK in

terms of dc ana dt. Thus

But we have, by § 10, under present conditiona

{d^\^fdp\
\dvj \dt J

a result assumed in a previous article (Radiatiok, vol. xx. p. 217).

If the working eubstance have the property (that of the so-callod
" ideal " perfect gas)

pv-B.t,
we see that, for it,

(fTl)-
The energy of (unit mass of) such a substance thus depends upon
its temperature alone.

12. Specific Seat qf a Fluid.—Specific heat in its moft general

acceptation is the heat required, under some given condition, to

raise the temperature of unit mass by one degree. Thus it is the

heat taken in while the working substance passes, by some assigned

path, from one isothermal t to another t + 1; and this may, ol

course, have as many values as there are possible paths. Usually,

however, but two of these paths are spoken of, and these are taken
parallel respectively to the coordinate axes in Watt's diagram,
so that we speak of the specific heat at constant volume or at con-

staut pressure. In what follows these wUl be denoted by c and k
respectively.

Tike V and p for the independent variables, as in the diagraui-

and let k be the specific heat corresponding to the condition

/("i p) — const.

Theff Kdt-td4'-tf'^dv+^p\ ;

while — -r-dv+-~dp,
do dp

and

From these Jife have two exnressions for the value oil£^\
\dvd<t> i

., dljdt,
dt—-rdv + -rdp

.

dv dp
d<t>df

Thug" K-t

d^df_
dv dp dp dv

dt^df_ _dt^4f_'

dv dp dp dv

^
Thi3~T!Xpre8sion vanishes if/ and <p vary together, i.e., la aajabjtno.

I
expansion, and becomes infinite if/ and t vary together, •..e.;\u

isothermal expansion ; as might easily have been foreseen. Other-
wise it has a finite value. It is usual, however, to' choose r and (

as independent variables, while we deal analytically (as distin-

guished from diajjrammaticftlly) with the subject. From this cvoivt

of visw we have
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Bat tho last term on the right is, by definition, edt; so that

....^<.),

with the condition

(K-cyt = i^dv,

dt
dt ^fdv-0.

av

Tha3
dv dt I d

,d<p df w
Idv

'

which is a pecfectly general expression. As the most important

case, let/ represent the pressure, then we see, by § 10, that

d(p dp

dv'li •

and the formula becomes

\dt J I dv

13. Properlies of an Ideal Suistance which follows the Laws of

BoyU and CTiarfes. —Closely approximate ideas of the thermal

behaviour of a gas such as air, at ordinary temperatnies and pres-

soiea, may be obtained by assuming the relation

jn-'Si,

which expresses the laws of Boyle and Charles. Tbas, by the

formula ol last section, we have at once

a relation given originally by Camot
Uenc^, m such a substance,

dip-c- +(it-<:)-— ,

i V

or - ^„ — c log < + (i - e) log r

.

In terms of volnnie and pressure, this is

^-^j-dogp/K + iloge,

or j,i,W_Rf(*-<f'oV«,

the equation of the adiabatics on Watt's diagram.

This is (for ip constant) the relation between p and v in the pro-

pagation of sound. It follows from the theory of wave-motion
(ETSBOUEOBAliica) that the speed of sound is

^/-iU.
where < is the lemperalnre of the undisturbed air. This expres-

sion gives, by comparison with the observed speed of sound, a

very accurate dotcrmination of the ratio kjc in terms of R. The
value of R is easily obtained by ex.periment, and we have just seen

that it is equal to i-c ; so that k and c can be found for air with

great accuracy by this process,—a most remarkable instance of the

indirect measurement of a quantity (c) whose direct determination
presents very formidable lUtnculties.

14. Effect qf Pressure on the Melting or Soiling Point of a Sub-
stance.—By the second of the thermodynamic relations in § 10,

above, we have

so that

(dp\ fd^\
\dt J~\dv.) '

But, if the fraction e of the working substance be in one molecular

state (say liquid) in which T, is the volume of unit mass, while

the remainder 1 - « is in a state (solid) where Y, is the volume of

unit mass, we have obviously

e-oV,-Kl-«)V,.
Let L l>t the latent heat of the liquid, then

fd^\ td^ L
\dv)~t(J^\^)di~i{Y,-Y,)-

Also, as In a mixture of the same substance in two different states,

the pressure remaiins the same while the volume changes at con-

stantj«mperature, we have dpjdv—O, so that finally

which siiowB how the temperature is altered by a small change of

presaoreL v it
In tho case of ice and water, Y, is greater than ¥,„ so the

temperature of the freezing-point is lowered by increase of pressure.

When tho proper numerical values of V„, V„ and L are introduced,

it is found that the freezing point is lowered by about COO?! C.

for each additional atmosphere.
When water and steam are in equilibrium, wo have V, much

greater than V,, so that the boiling-point (as is weU known) is

raised by pressure. The same happens, and for the same reason.

with the melting point, in the case of bodies, which expand in the
act of melting, such as beeswax, paraffin, . oe i. iron, and lava
Such bodies may therefore be kept solid by^jufficient pressure,
even at temperatures far above their ordinary .melting poiuts.

This is, in a slightly altered form, the reasoning of James
Thomson, aUuded to above as one of the first striking applications
of Camot's methods made after his work was recalled to notice.

15. Effect of Pressure on Maximum Density Point of Water.—
One of the most singular properties of water at atmospheric pres-
sure is that it has its maximum density at 4° C. Another, first

pointed out by Canton in 17G4, is that its compressibility (per
atmosphere) isgrcater at low than at ordinary temperatures,—being,
according to his measurements, 0-000,049 at 34" F., and only
'000,044 at 64° F. It is easy to see (though it appears to have

been first pointed out by Puschl in 1876) that the second of these
properties involves the lowering of the maximum density point by
increase of pressure. To calculate the numerical amount of this

effect, note that the expansibility, like all other thermal properties,

may be expressed as a function of any two of the quantities p, », t,

<t>j say in the present case p and t. Then wo have for the exi>an>

sibility

Also the compressibility may be expressed as

The relation between small simultaneous increments of pressure

and temperature, which are such as to leave the expansibilitr

unchanged, is thus

Now the expansibility is zero at the maximum density point, for

which therefore this equation holds. But the equations above
give

^> =

so that

($)-(,pi)''«'--(a)'

(S)»-(S)"=-
The volume of water at low temperatures under atmospheric pr»-
sure varies approximately as

1+ ('-^
.

144,000

Thus we have (^^j-f^Tooo ^^"h"> "'"' f">^ Canton's ex|Sfri>

mental result above stated we gather that (roughly at least)

\dt)
0000,005^- -0000,000,8

;

from which-1;he formula gives -0°-02 C. nearly Jor the change of

the maximum density point due to one additional atmosphere.

Recent investigations, carried out by direct as well as by indirect

methods, seem to .igree in showing that the true value is somewhat

less than this, viz., about -0°-018 C; so that water has its

maximum density at 0° C, when subjected to about 223 atmo-

spheres. Thus, taking account of tho result of § 14 above, we find

that the maximum density point coincides with the freezing point

at - 2° '8 C. under an additional pressure of about 377 atmospheres,

or (say) 2 '5 tons weight per square inch.

16. Motiviiv and Entropy, Dissipation o/ iJiKrjy.—The motivitv

of the quantity H of heatj in a body at temperature t, is

H(<-g/<,

where <„ " tli8 lowest available temperature.

The entropy is expresstd simply as

H/i,

being independent <4 any limit of temperature.

If the heat pass, by conduction, to a l)ody of temperature t (leas

than t, but greater ftian <o)i the change of motivity (i.e., the dis-

sipation of energy) is

which is, of course loss; while the corresponding change of entropy

is the gain

<r-\y
The numerical values of these quantities differ by tho factor i,,

BO that if we could have a condenser at absolute zero, there could

be no dissipation of energy'. But we see that Clausius's statement

that the entropy of the universe tends to a maxiniom is practically

merely another way of expressing Thomson's earlier theory of the

dissipation of energy.
. , . j- .j. .r ;»

When heat is exchanged among a number of bodies, part of it
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being transformed by hont-engines into work, the work ohlainahU

[i.e.. the motivity) is

2(H)-<„3(H/0.

Tlie work obtained, however, is simply
2(H).

Thus the waste, or amoant needlessly dissipated, is

-<o5(H/0.

This Kiant be essentially a positive quantity, except in the case when
perfect engines have been employed in all the operations. In that

casB (unless indaed the unattainable condition ^0 = '' '^^x& fulfilled)

2(H/i!)-0,
which is the general expression of reversibility.

17. IVorlcs on the Subject.—Carnot's work has, as we have seen,

been reprinted. The scattered papers of Raukine, Thomson, and
Clausius have also been issued in collcctcJ forms. So have the

experimental papers of Joule. The specfal treatises on Thermo-
dynamics are very numerous ; but that of Clerk-Maxwell (

Theory of

Heal), though in some respects rather formidable to a beginner
is as yet far superior to any of its rivals. (P. G. T.

)

THERMOELECTKICIXy. See Electricity, vol. viii.

pp. 94 sq.

THERMOMETER, an instrument for detecting and
measuring differences in temperature. The name is usu-

ally restricted to instruments adapted for use at moderate
temperatures ; those for measuring high temperatures

are termed pj'rometers (see Pyrometep.). Thermometry
has been treated theoretically under Heat (see vol. xi.

p. 558 sq.). It here remains to trace the history of ther-

mometers, and to describe the principal forms in use.

History.—The honour of inventing the thermometer
has been given to several natural philosophers of the ICth

century; the claims of Robert Fludd are more
tangible than those of Drebbel and Santorio,

but the instrument invented by Galileo before

1597 seems best entitled to be considered the

precursor of accurate thermometers. All the

early instruments were air thermoscopes, and,

until the variations of atmospheric pressure

vpere discovered, their use was only deceptive.

Galileo's thermometer (fig. 1) consisted of a

glass bulb containing air, terminating below in

a long glass tube which dipped into a vessel

containing a coloured fluid. The variations of

volume of the enclosed air caused tho fluid to

fall or rise in the tube, to which an arbitrary

scale was attached. The great step in advance
of inventing the alcohol thermometer is also

due to Galileo, but the date (probably 1611 t,''i''y'^t'!!''.i

or 1612) is not precisely known. Rlnieri fib- i.

certainly had alcohol thermometers made before 1647,
and they are referred to as familiarly known in the

oldest memoirs of the Accademia del Cimento
(1667). In form they resembled those now in

use ; they had large spherical (or, occasionally,

cylindrical or helical) bulbs, and the degrees in-

tended ,to represent thousandths of the volume
of the reservoir were marked with beads of enamel
fused on to the stem (fig. 2). All the Florentine

instruments were graduated in the same way, but
the scale was arbitrary, and the recorded readings

were accordingly supposed for a long time to be

useless. In 1829 the fortunate discovery by
Antinori of a number of those early Florentine

thermometers enabled their scale to be ascer-

tained and translated into known degrees. The
temperature of melting ice was marked by them
as 13"5, while 50 corresponded with 55° C. No
means of comparing observations made by ther-

mometers of different manufacture existed until

certain fixed points of universal accessibility were

discovered. The thermal conditions of freezing fib. 2.

water were studied with great care, but natural congelation

was generally supposed to take place at variable tempera-

~nl
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this way, with divisions of equal length continued above

blood heat, registered 212° in boiling water Thus the

Fahrenheit scale came from a duodecimal reckoning.

De Lisle, in 1724, introduced a scale in which the

boiling point of water was marked 0° and the temperature

of the cellar? of the Paris Observatory 100°. He after-

wards adopted the freezing point of water as his upper

fixed point, and called it 150°. This scale was used for

many years in Russia, but is now obsolete.

In 1730 Reaumur made alcohol thermometers with their

zero at the freezing point of water, and degrees of one-

thousandth of the volume of the bulb. On some of these

the boiling point of water was 80° ; but the instruments

were defective in principle and very unequal in their

indications. Deluc introduced mercury thermometers

graduated from 0° in melting ice to 80° in boiling water,

and these, with Reaumur's name attached, are in use for

popular purposes in Germany. Holland, and other parts of

the Continent,

Celsius adopted a centesimal scale in 1742. The boiling

point was marked 0° and the freezing point of water

100°. Linnjeus introduced the mode of reckoning from
0° in melting ice to 100° in boiling water, which is now
known as the centigrade, and is used universally in

laboratories, and in all except English-speaking counttles

for every scientific purpose.

Fahrenheit's scale is convenient for meteorological work
on account of its short degrees, admitting of great accuracy

in reading and compactness in recording, and on account

of its low zero, which makes it possible in temperate

climates to dispense with negative quantities. On the

other hand, the centigrade scale is on the whole so con-

venient, its use ia so nearly universal, and the advantage

of a uniform system is so great that it must ultimately be

adopted for all purposes.^

Air Thermometer.—Utder constaut ppessure gases expand
equally for equal increments of heat. Hence, when an air thermo-

meter ia graduated between two fixed points the graduation may
be contiuued above and below these points in degrees of the same
length ; and any number of air thermometers so made will agree

amongst themselves at every temperature. The principle of air

thermometers ia treated of in Heat (ut sup.i, and examples of

special forma are described in thst article and in PiTiometer.

The air therinometoi is the ultimate standard of reference to which
ill other thermometers are referred.

Alcoboi. Thebucmeter —Aicoho), the first liquid nsed for

thermometric purposes, possesses nmiierous ad\antages, and on

account of its low freezing point it is aiways used for observations

In pc'Ui regions Aieohol thermcmcters arc graduated by fixing

the freezing point in meiting ico and by comparison with a mer-

cury or air thermcmetei at several bigliei and io«er temperatures.

RecentJy iow-tomperature thermometers hare been verified at Kew
ia meiting mercury at the temperature of - 40 The law of expan-

eion of alcohol in glass at low temperatures is not knowni with such

precision hs to make the minimun. indications of Arctic expedi-

tious entirely trustworthy. The graduation of ordinary minimum
alcohol thermometers used for moteoroiogica! purposes is effected

by comparison with mercury standards, and their indicatious, so

fai- as this source of uncertainty ia concerned, may consequently

be re'.ied en.

Mercury ik Glass Tbeemometer.—The simplest form is the

IVeijht Thermometer, h iarge glass bulb tflrminating in a capillary

tube, and filled with a known weight of mercury at 0° C. The
B-eiglit of mercury that escapes when the apparatus is heated to

' The process of converting readings of any one of the three existing

acalas into those of any other is a simple matter of proportion. They

Etand in the ratio of 8C : 100 : i80(S2 being subtracted from Fahren-

heit temperatures before the faiculation is made, and added to the

result when converting from Eeaviir..ar or centigrade into Fahrenheit).

An easy rule for changing centigrade readings into Fahrenheit mentally

Is—multiply the centigrade temperature by 2, subtract ona-tenth of

the product, and *nd S2 • e.g. 11' C. -20 - 2 + 32-50° F. These

tales are only to be appUed to thermometers made with all modem
precautions. When the boiling point was determined by immereing

the bulb of the thermcmeter in boiling water or in steam at iny

pr;»iUro other than 760 ii.m. appropriate corrections have to bo

•Xllied. For a detaiiiKi hiitonsal accoi.:it, ste Feuou, Uistoire do

Tbennin.otre," Annuaire Sot. Mii. it i'ra^'(^ 1876

100° is determined, and the temperature of any enclosure is then
ascertained by placing in it the thermometer filled at zero, and
weighing the liquid that runs out. Thermometers on this principle
were used by Regnault in his celebrated researches on steam.
Standard Thermometers.—The tube is sometimes made with

elliptical bore to ensure visibility of the mercury column, but it is

usually circular in section. The internal diameter must be as
nearly as possible uniform. This is tested by a preliminary
calibration in which a short thread of mercury is measured in
different parts of the tube. The length of stem and the range of
the thermometer having been decided upon, the size of the bi3b is

calculated from the known expansibility of mercury and the sectiom
of the bore. The bulb is made as nearly as possible the require<'

size, either by blowing it from a tube or preferably by forming it

of a glass cylinder, and attached to the stem. The bulb is usually
cylindrical ia form and it must bo uniform iu thickness. The
utmost care requires to be exercised to keep the bulb and stem dry
and clean and to fill them with pure mercury recently distilled.

The mercury is boiled in the thermometer for some time to drive
out all traces of air and moisture, and the point of the stem is

sealed off. It tiie thermometer is not intended to measure tem-
peratures up to the boiling point'of mercury, an expansion should
bo made at the top of the tuDe to prevent bursting from accidental
overheating. Under Heat (vol. xi p. 501) the changes of volume
which thermometer bulbs undergo in cooling and for a long time
afterwards are discussed. The process of annealing by heating to

a temperature exceeding 400° C. for some hours as originally pro-

posed by Person,^ or in vapour of mercury for several days as

recently practised at Kew, renders the thermometer much less

liable to suffer change of zero by the lapse of time or by heating t«

any lower temperature. All instruments of precision should be
treated in this way, or kept for several years after they have been
filled and sealed before they are graduated.

The first fixed point on the scale is marked at the place where
the mercury stands when the thermometer is buried in melting ice

from which the water is allowed to drain away, the second at the

place where the mercury stands when the thermometer is immersed
in steam of water boiling freely under the pressure of 760 mm.
(29 '92 inches) of mercury corrected to 0° C. The space betwecm
these may be graduated either in arbitrary equidistant divisions,

as it is best to do in delicate instruments, or in degrees of any
scale. Each degree centigrade is -rfj of the volume of the tube

between the freezing and boiling points ; if the tube is quite

uniform in bore the degrees will be of equal length and may be
marked off correctly by a dividing engine. If the preliminary

calibration showed the tube to vary in diameter, the degree marks
are often adjusted to correspond to intervals of equal volume. It

is better in all cases, whether degrees or arbitrary divisions are

adopted, to have them of equal length and correct the readings by
the calibration curve. The scale may be continued above and
beneath the fixed points in degrees or divisions of the same length.

Calibration consists in measuring the internal volume of the

thermometer tube by means of a thread of mercury detached from

the main column. There are several ways of doing this, for parti-

culars of which reference may be made to the British Association

Report on the subject (1882, pp. 145-204), where references to

original memoirs. are given. The best and simplest is Gay Lussac's
" step by step " method.

T)ie most recent and approved processes of manufacturing, testing,

and using standard thermometers of great delicacy and nigh pre-

cision are described by Guillaume in his " Etudes Thermometriques"

(
Travaux el Memoires du Bureau International des Poids et Mesurea,

v., 1886) ;* for additional information the work of Pickering cited

below may also be consulted.

Comparison of Thcrm/>meters.—As the apparent expansion of

njcrcury in glass from -39° to 100° C.^ is very nearly proportional

to the amount of heat imparted to it, a thermometer made and

divided as indicated above is a natural standard. But the apparent

expansion with different kinds of glass differs (see Heat, vol. li.

pp. 663-4),' and, except at the fixed points or near them, mercury

thermometers of different construction will only fortuitously agree

absolutely amoiJg themselves or with the air thermometer.

Bosscha? states that at 50° C. the mercury thermometer shows

an error of 0°-5, other experimenters place it as high as 1°, but

Jloscart found it to amount only to 0°-06.' For purposes of ordi-

nary experiment thermometers are compared at several tempra-

tures with some standard instrument of known value—that of the

Kew observatory for Great Britain,—and all results are stated ia

terms of the standard The methods of comparison at Kew are

' Comptes Rmdui, lix.. 1844, p. 1314.
* Abstract by Guillaume iu the SSances de la Soc. Fratufiiie *

I'liysiqut, 1886, p. 219.

i
« Ayrton and I'erry, Phil. Afag. [5], xiii. 1886. p. 325.

' See also Kraffts, Comptes Rmdu3, xcv. 836.

f (,</«;>(« iJe-nJuj, Ixix. 875. See NuU by Regnault, Oiid., 879.

I
' Berth elot, Jif<coniju« CAimijiK;, i. 158.
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described by "Welsb {Proc. X S., vi. 181) and Wliipple {Phil

Mag., [6], xxi,, 1886, p. 27). . ^ j v n.
The rendins cf thermometers is greatly facilitated by the process

of enamelling the back, and still more by that of entirely surround-

ine the instrument with enamel except over a narrow strip through

which the mercury is seen.' The enamel must not be allowed to

encroach on the bulb, for that would endanger the homogeneity

and strength of the glass „, . ,

Thehmometer.s Employed for Special Purposes.—/"Ayswai

and Chemical ITork.—foT all purposes of minute accuracy where

thermometers are applicible standard instruments must be em-

ployed. They mast be used in one position only. The stem is

usually engraved with an arbitrary scale of equal divisions, the

total range not exceeding 15° C, and readings are made by a

cathetometer at some distance. The use of an intermediate bulb,

first recommended by Person, enables the fixed points to be

observed on instruments of very short range. Results of great

accuracy, certainly to 0°005 C, may be obtained in this way for

comparative purposes if sufficient care be taken ; but the greater

the sensitiveness of a thermometer the more difficult is it to obtain

a series of concordant readings (Heat, vol. xi. p. 562). Pickering-

nses thermometers of Extreme sensitiveness, in which, by conveying

the excess of mercury into an expansion at the top of the stem, he

secures that the same part of the short arbitrary scale is used for

every temperature that has to be measured. In physical researches

thermoelectric junctions are more often used tlian thermometers

for measuring very small differences of temperature.

For ordinary work in a chemical or physical laboratory thermo-

meters, are used which can be read easily to one-tenth of a degree

centigrade, and have a range from 0° to 100°, or in some cases to

350° 6. . They are always either engraved on the stem or graduated

on an included scale (see Heat, figs. 4, 5), and are not mounted on

frames of any kind. It is not necessary to calibrate such thermo-

meters ; but they should be compared with a standard at several

temperatures and frequently verified in melting ico and steam of

boiling water.

Zincke's chemi.'al thermometer for high temperature has a scale

commencing at 100° C. In Geissler's nitrogen thermometer the

range is extended by raising the boiling point of the included mer-

cury, the upper part of the tube being filled with rarefied nitrogen.

Meteorological.—The thermometer was early applied to the study

of differences of climate, and this is still one of its most important

uses. The wet and dry bulb thermometers placed in the shade

give the temperature and humidity (see Hvorometry) of the

surrounding air, but "shade" and "surrounding air" require to

be defined. Shade is intended to exclude rain and prevent all

radiation ; and the surrounding air is that of the atmosphere in the

neighbourhood of the thermometer outside any shelter that may be

used. The simplest way of observing is to hang up a thermometer
in the shadow of some rather distant object and leave it until it

acquires a steady temperature ; but this metbod has been found
impracticable and does not give very exact results.

In different countries different patterns of thermometer shelter

are employed and exposure takes place at a different height above

the ground. Results so obtained cannot be critically compared,

and the relative mean temperatures of the atmosphere in different

countries are only known to within one or two degrees. The
Stevenson double-louvrcd screen (see vol. xvi. p. 116), a box open
below, provided with a solid roof, is used at all meteorological

stations in Great Britain. It is placed 4 feet from the ground,

and painted white outside and inside. The results derived from

its use are comparable, because the conditions in which it is em-
ployed are the same, but the general introduction of a double roof

would greatly add to its efficiency. Exposure outside windows or

in wall boxes is the rule in Austria. In France the Renou screen

i>i largely used ; it is a flat root one square metis in extent, and
double ; the thermometers are bung under it two metres from the

ground. A similar roof, but of much larger size, is employed in

Australia, in combination with a metal thermometer-box. A
metallic box, constructed of double louvres with an air-space

between, finds favour in Spain. In Russia and Switzerland WiUl's

shelter is extensively employed. The thermometers are enclosed

in a case composed of two or three concentric zinc cylinders per-

forated to admit air, and placed 11 feet above the ground. They
are protected by a large shelter of wood, the south wall and roof of

which are double and made of solid boards, between which air

circulates; the east and west sides are louvred, and the north side

entirely open. A similar shelter is used in Canada, to cover a box
of single sheet-iron louvres in which the thermometers are placed

4i feet from the ground. Various systems of exposure were

authorized in the United States until 1885. It was then decidca,

as the result of experiments^ carried on for nearly two years, tbat

a uniform pattern of shelter be adopted by the Signal Service. It

« Whipple, Bi-i/. Aslor. Rrporlt. 1895. p 937.
2 PAi/. J/oj.,[.5). xxl, 1886. p. 331; xxiM.. 1837 pp. 401, 408.
• a. A. Hrzcii, **Tlitrmonietcr E.\posuic," Prof. Pafrrt o/ Slsnal Scrrfrt, No.

f'll., J885

is a single-louvred wooden box, S feet 6 inches long, 3 feet wide
and high, with a movable bottom and a double roof. The louvres
are provided with an upright flange on their inner side, designed
to keep rain from the thermometers. The bottom of the shelter is

to be fixed either 9 feet above a roof or 16 feet above grass.

All these screens are confessedly imperfect, although most of

them are well adapted for the climates in wliich they are used.

Numerous comparisons of different screens with each other have
been made,' but in some cases sufficient precautions in the way of

using instruments precisely similar and only dissimilarly situated

have not been observed, and the results are uncertain. A critical

comparison of the leading forms of thet-mometer shelter in use i^

still a desideratum.

The sling tlierniometer' (Ihcrmometre fronde), a small thermo-
meter whirled in the air at the end of a string, is often used aS

a standard, and gives more correct readings than most closed

screens. AH open screens are untrustworthy. Aitken ° has

devised a aeries of thermometer boxes on a new principle, radiation

being taken advantage of to produce a constant draught over the

thermometer bulbs hy the use of

a long blackened chimney. These
give admirable results. Very small
and bright objects are little affected

by radiation: hence thermometers
with bulbs of small diameter and
coated with a bright deposit of

gold or silver have been used with-

out screens. The air temperature
has also been calculated by means
of a formula from the readings of

two similar thermometers, the bulbs

of which are unequally affected by
radiation. Some form of sling ther-

mometer should always bo used for

observations at sea; the Board of

Trade screen generally employed is

thoroughly olijcctionable, and can

only give moderately good results

by the exercise of great precautions

on the part of the observer.'

As a rule, thermometers for

meteorological purposes are made
with spherical bulbs, although
cylindrical reservoirs present cer-

tain advantages. To ensure per-

fect uniformity in registration, the

bulbs should all bo as nearly as

possible of one size, constructed of

one kind of glas.s, and the mount-
ing perfectly uniform. Better-class

instruments have the bulb clear of

tho frame, and the stem attached

to a slab of metal, of porcelain, Fio. 3.

or ot glass backed by wood ; but
sometimes they are simply fi.xed to a boxwood scale. In all casci/

they should IJo graduated on the stem, and compared with n
standard, but in view of the uncertainty of the methods of theri

monieter exposure great delicacy is undesirable

The influence of heiglit on thermometers lor ascertaining th<
temperature of the air has l)een investigated with somewhat con.
flioting results;^ the disparity is at least paitlv due to the use of

dissimilar instruments.
Registering ThcrmometcTs.—Rutherford's maximum, 'invcntet;

before 1790, ' was an ordinary mercury thermometer placed horizon-
tally; the column pushed before it a small steel index, which waj
left at the highest point reached. It is little used now. The
maximum thermometers in common use for meteorological pur-
poses are Negrctti & Zambra's and Phillips's. The former is s
modified outtiow thermometer. It is made with a constriction in

the tube near the bulb, past which the iiicrnn-y easily expands,
but cannot return when the temperature falls, as the column
breaks at the narrowed point when the fluid in the bulb begins

to contract. The thermometer acts horizontally, but Everett

devised a modification which is hung bulb uppermost, and the
mercury, as it passes the constriction, falls down and stands as a

column in t^ie inverted tube. Tho thermometer is set by swinging

« Caster. Quart. Wcathir nrporl for 7879(1882). Appendix II,; Wild, Mitlheil.

der natur/oisrfi. Oesellsch. in Bern. I860, 103; .Maniott, Quarl. J. Roti. Meti
3oe , 1879, V. 217 ; Stow, t'S.. 1882, viil. 228; Gill, 16., 16S'2, viil. 238; Ifauicy, ib.,

1SS4. X, 1; Aitken. froc. R. S. £., 1884, xil. 681; Dickson, 16., 18S5, xlli. 19a;
Hftzen, he. ett.

* The flret uso of thN Instntment is usually stated to have teen by Ara^o
(CEi.'vrcs, 1S58, vili. p. 500), but Saussuie employed It for wet.bulb f>t>iervulov»
ai.d doiih;leS8 InvenleH it (see VotfOQes dans les A.'pes, 1796, Iv. p. 2671

« froc. K S £. 1884, xil 660; 1685, xili. 199; 18S6, xiil: 632.
' Caboine, liuarl J. Roy Met Soc, 1881, vii, 10. ^
* Hazen, he. ctt ; Wild and CantonI in Report of Vienna Xleteorologlciil Con,

ference, 1874; Symons, JProc. li. S., 1883. xxxr 310; Omond, /*/-oc. R. S. i,'

18S6-87. » Tram R. S. B., Ui., J794, p. 847,
•*

Aitken'3 Thernometer Screen
lor JIaxiitium Thermometer,
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Fig. 6.

It. Phillips's maximum, claimed also by Walferilin, has a por-

tiou of tlio mercury tluead separated from the rest by a miuute
bubble of air. It is placed borizoutnlly, and. a<i tempernture
iucrcases, tlio detached portiou of mercury ia pushed forward and
is not withdrawn when tlia main column retreats toward the bulb
on cooliug. It ia set for a new observation by briuging it into a
vertical po.^ition and tapping it slightly. By reducing the length

of the inilc.'C and tlie bore of the ktem thia thorujometer may bo

made suitublo for use in any position without altering its register.

Walferdin's outflow maximum thermometer is a modification of

that of Lord Charles Cavendish ' and the type ot a number of

similar instruments. It ia set by filling the stem entirely

with mercury from a lateral chamber at the top (lig. i).

The instrument ia placed vertically, and as temperature
rises mercury overflows into the roservnir. To bo read,

the thermometer is brought back to its original tempera-
ture, then the number of degree spaces left va^'ant at the

top of the tube shows the excess of maximum tempera-
ture above tliat at the time of setting.

The niiiiimum tliermometer in most frenuont use is

that of John llutherford, invented in 1790. It is a spirit

tliermometer, preferably tiled with amyl alcohol to reduce
risk of distillation, in tlio column of which a small porce-

lain inde-K is included. The instrument is hung hori-

xoutally, and, as temperature falls, tlie inde.x is drawn
back by the surface tension of the fluid. When tempera- ' "' "

ture rises, the liquid flows past the index easily, leaving it at the

lowest point attained. Baudin invented- a modilication called the

thcrmomHrc d, marlcau in 1S62 ; it acts vertically, the index being

fixed by a spring, as in Sixe's thernionieter, and set by a long

glass needle included in the stem, which, when the iiistrument is

inverted, falls on the index and drives it to the surface of the

alcohol. The mercurial minimum of Casella is an instruiiieut of

great delicacy and beauty, extremely difficult to make, and requir-

ing careful handling in its

use. A side tube cf wide

bore ac (fig. 5) is joined

to the stem of an ordi-

nary mercurial thermo-
meter near the bulb. This
tube terminates in a small

chamber ab, cut off by a

perpendicular glass diaphragm which ia perforated by a hole of

gi'cater diameter than the thermometer stem. When set, the

mercury in the stem indicates the actual temperature, and the

chamber is empty. On the principle of Balfour Stewart's fluctua-

tion thermometer,' when the instrument is heated the uirrcury

remains stationary in the stem but expands into the chamber ab.

When cooled, the mercury passes out of the chamber; when this is

empty, the temperature has returned to that at which the instru-

ment was set, the surface attraction of glass and meic'.iry prevents

the fluid leaving the diaphragm b, and all subsequent contraction

takes place from the stem. The position of the mercury column

in the stem marks the minimum temjierature since last setting.

The instrument is set by raising the bulb end and allowing all the

mercury to flov/ from the chauiber.

Thermometers which record the actual temperature at any

required time, by a change of position produced by a clock, were

«mployed bv Blackadder' in 1826. Hia process was complicated

ind uncertain. Xegretti & Zam^bra. have a simpler arrangement

that works well. Several of their reversing thermometers (see

ander Deep-Sea Thermometers) are pivoted on a frame, and held

upright by catchen which are withdrawn in turn nt definite intervals

by an electrical arrangement r»gulated by a clock. Each instru-

ment, when it reverses, preserves the record of temperature at that

moment until it is set again.
. _ _

No thoroughly satisfactory self-registering maximum or minimum

thermometer has yet been produced. In all existing forma the

Indications are liable to be disturbed by shaking. ^Vhere alcohol

i' the fluid used, it ia apt to volatilize and accumulate at the top of

the tube, so registering a much lower temperature than actually

occurs. It is extremely difficult also to free alcohol thermometers

from ai', which gradually escapes from solution m the fluid and

'tsudera the instrument untrustworthy or even useless.

'Radiation Thermometers.—Ihe intensity of solar radiation is

measured by the pyrheliometer, which usually consists of a body

heated by the sun's rays and a thermometer to measum the rise of

temperature. In meteorology radiation la measured by thermo-

meters simply exposed with blackened bulbs. Results of the

utmost diversity are given by different methods As there is no

mians of determining the true measure of radiation, all that cau

be done is to have the instruments whose maications are to be

compwed constructed and exposed m the same way. The nsual

form, as suggested by Herschel, is a maximum thermometci
with a spherical bulb half an inch in diameter coated with lamp.
black and placed in the centre of a spherical vessel of clear glass,

24 inches in diameter, and exhausted of air. The state of the
vacuum may bo shown by including a small mercurial manometer,
or a radiometer, or by soldering iu platinum electrodes through
which a discharge can bo made in the interior. It is not essential
that the vacuum be very perfect ; some observers prefer to employ
a globe filled with dry air. For separate instruments to be com-'
[arable. Whipple* and Ferrol' have shown that the bulbs must bo
truly spherical, of equal tliicknesa and size (a difference of 8 per,

cent, in diameter produces variations of several degrees), blackenedi
sulliciently to absorb all radiation falling on them, and placed accu-t
lately iu the centre of perfectly spherical enclosures, which must)
also be of equal diameter. The stem should be as small as possibia
in proportion to the bulb ; and before being used for comparative
purposes all radiation thermometers should be compared with an
arbitrary standard by daily exposure for several weeks to sunshine]
Minimum radiatiuu thcrmometei-s, intended to measure radiatioS

from the earth at iiight, aie usually filled with alcohol, and mucU
ingenuity lias lieeu expended ou increasing their delicacy. The
bulbs are made very largo relatively to the bore, and constructed
so as to expose a great surface, the reservoir being often helical,

lenticular, annular, spoon-shaped, forked, or even like a gridiron.

Earth Theriiwmeters. —Sausaure introduced the use of sluggish
thermometers packed in non-conductiug material for taking the
tcmpeiature of the soil at different depths. Symoii's earth thermo-
meter on this principle is a slow-action instrument cased in felt, and
is lowered by a chain into an iron tube which has previously been
sunk to the required depth. It may be withdrawn and read with-
out changing its record. The unilcrgrouud teinj)erature committee
of the British Association have used both slow-action and solf-regis-

teriug thermometers for their observations in mines and shafts.'.

Thermometers with very long seems, which can bo read above
grouud, fitted in deep borings in the rock, are used at the observa-

tories of Greenwich and Edinburgh for investigating earth tem-
perature. Those at present established at the Royal Observatory,

Edinburgh,' are the successors of a sot fixed in the rock iu 1837,

and broken accidentally in 1876. They are placed "with their bulbs

at depths of 25, 12, C, 3 feet beneath the surface respectively, and
one has its bulb just covered. The readings of the intermediate

thermometers supply data for correcting the long columns of

alcohol in the deeper ones for the different temperatures of their

different parts. Allowance may be made for this effect without

calculation by utilizing tlie principle applied by. Sainte-Claire

Deville to pyrometers. A second stem, similar in every way to

that of the thermometer, nearly filled with the same fluid, but

hermetically sealed at th» lower end, is fixed beside the thermo-

meter stem. The fluctuations it shows are due solely to causes

affecting the stem and not the bulb of the thermometer, and they

are eummated from the readings of the latter

by taking account only of the difference of

level of the fluid in the two tubes.

Deep-Sea Thermometers.—The earliest ob-

servations of warmth beneath the- surface

were made by raising samples of water, in a

valved box and noting the temperature when
it was brought on board. Saussure, in addi-

tion to this, used sluggish thermometers,

which he left immersed for several hours

before reading. His latest thermometer for

sea-work was filled with alcohol, and had a

bulb more than an inch in diameter, which

was imbedded in a mass of wax and enclosed^-

in a stout wooden case. It attained tne tem-

perature of its surroundings very slowly, i)re-

served it for a long time, aud gave, iu hia

hands, thoroughly trustworthy results. On
the introduction of registering thermometers

these were useil, but ti.o unsuspected magni-

tude cf the effect of pressure at great depths

made the earlier records entirely misleading.

A modification of Sixe's thermometer, pro-

tected from pressure by the addition of an

outer bulb partially filled with a liquid, is

now usuafly employed on (teep-sea expeditious.

Those used on Uie "Challengei," under the

name of Miller-Casella thermometers, were
, ^ . .

of the form shown in fig. 6. The tube is U-shaped, the ben^

and part of each limb filled with mercury, the rest of the tube, th^

bulb and part of the expansion on the other side with alcohoh - A

steel'indes, held in its place by the pressure of a hair, is immerse^

Fia. 6.—Mlller-Caaaas
Thcrmometor,

« Quart J R. UtI. Soe. , 1879, t. 143 : 18M, X. 44.

t ^i.ynal&rt la Prof, foptrt, So. xl».,i^Si,f. Si,

» 11", , r^Taaloftho m?Ui(i. and work of tte commltwo. le. Brit. Au

r.eporli, l&^S, p. "4.
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in the spirit m each limb above the mercury, which pushes one

or other before it as the temperature is rising or falling, and

leaves thena at points denoting the highest and lowest tempera-

tures passed through. The indexes are set by a magnet. The
"ChaUenger" thermometers, which were not graduated on the

stems, were secured side by side with porcelain temperature scales

to vulcanite frames and placed in copper oases perforated to allow

a circulation of water. Tait investigated the whole subject of pres-

sure corrections after the return of the expedition, and found that

the high result obtained by a previous experimenter was due

mainly to heat developed by compression of the vulcanite, which

affected the thermometer in the press, but would not do so at sea.

The correction which had to be applied was rather less than ^ of a

dfegree Fahr. per mile of depth.' These thermometers require to

be immersed from twenty minutes to half an hour before they

acquire the temperature of the water, they can only be read to

quarter degrees Fahr., and they simply indicate the extreme tem-

peratures through which they have passed. Buchanan has greatly

improved the instrument by reducing the bore of the tube oa the

minimum side, which is that most frequently used, thus giving

long degrees. An arbitrary scale is engraved on the stem.^ His
mercury piezometer is affected by temperature and by pressure, and
enables the actual temperature at any known depth to be found.

Aim^ in 1845° invented a very ingenious arrangement of outfiow

thermometers, which were inverted by a weight slipping down the

line, and registered as they were being drawn up. His instru-

ments were accurate, but very delicate and troublesome

to manage. Within the last few years Negrctti and
Zambra have patented several forms of modified out-

flow thermometers. The first instrument of the kind

was complicated and unmanageable, but that now
before the public is both simple and convenient. It

consists of a mercury thermometer with a cylindrical

bulb and a stem AC (fig. 7) of wide bore terminating

in a small pyriform aneuiism. The stem is contracted

and contorted just above the bulb, and when the in-

strument is turned upside down the mercury column
breaks at this point and flows down into the tube,

which is graduated in the inverted position. To pro-

tect it from pressure the thermometer is hermeti-

cally sealed in a strong glass tube, the portion of

which surrounding the bulb contains a quantity of

mercury secured by a ring of india-rubber cement.
When the thermometer is made to turn over at any
depth in water of any temperature, the record remains
nearly unaltered, and, until set for a new observa'

tion, enables the actual temperature at the instant

of reversal to be ascertained at any subsequent time
and in any other place. The detached column stand-

ing in the tube changes its length slightly by change
ef temperature. A series of experiments with twelve
instruments has shoNvn that for 60° F. change of tem-
perature there is a difference of one degree in the
leading of the inverted thermometer. Hence a cor-

rection must be applied in all coses where the tem-
perature at which the thermometer is read differs more
than a few degrees from that at which it was inverted,

contrary to the opinion of the German observers.*

If a thermometer is inverted in water and read while
wet, the temperature by which it should be corrected

is obviously that given by the wet-bulb in air. In
view of the great range of temperature experienced in

deep-sea work in the tropics, the eize of the little

V^
Fio. 7 —

Negrettl and
Zambra's
Deep-Sea

overflow cell B, which prevents mercury from the bulb Thermonieter

from entering the tube must be considerably increased C"'^''^'^)-

before the thei-mometer can be used with safety for such purposes.
The Negretti and Zambra thermometer acquires the temperature
of its surroundings very rapidly (two or three minutes are usually
sufficient); it can be read easily to tenths of a degree Fahr.; and,
above all, it ascertains temperature at exact points of depth, and
has thus revealed layers of remarkably varying temperature ' which
eould not have been detected by the other instruments in use.
The loaded wooden frame originally employed for reversing the

thermometer is unsatisfactory, and Alagnaghi's revelling gear
actuated by the revolution of a small propeller set in motion
by the water when the thermometer is drawn up briskly, is not to
be trusted in shallow water or where there are rapid currents.
When the pin is withdrawn the iliermometer case turns over and
is clamped by a side-spring on the frame. Rung* adopted a
simpler and better though somewhat clumsy frame, in which the
thermometer was made to turn by slipping a n eight down the line.

' •' Challengtr' Narrativa, li , App I., 1882.
• For a gencTal acconot of deep-eea tliermoD'.etera, aee 3ticlianaQ, Proc R. 8

B. X. 1878, 77 ; and - Cliat.' Reports, NarraUTe, vol I., 1684 n. 84.
* Ann Chim. />%j..[31. 1845. it. 1.

* Ergebntsse der Un'.ertuchungaisfahrt cUr Drachg. BerUo, 1886, p. I,
' MUl. Jour. Scot. Uel. Soc. [3], 1886, No, 111. p. 889
• Dea Teimtit Formingt Ttdskri/I, 1883.

Wh^M^

The United States Fish Commission ' employ the thermometer in
a frame adapted for use on a wire sounding line, and also actuated
by a messenger, but the thermometer is not clamped on tuning
over. The Scottish marine station produced ' a modification of

Magnaghi's frame, the propeller being replaced by a forked lever

held down by a spiral spring and raised when the thermometer is

to be reversed by the impact of a Rung's messenger (fig. 8). A
messenger placed on the line below, and hung by a loop to the
upper groove of the thermometer, is let go when the thermometer
turns and reverses another instrument lower down. Instead of

being lashed to the sounding line, the frame is retained by a ram's
horn spiral below and clamped by a small vice

at the upper end. Buchanan has modified and
simplified the frame, combining its mode of

attachment to the line with the American
method of reversing.

Neumayer' has attempted to use a photo-
graphic thermograph for deep-sea worse, the
light being suppliei by a Geissler tube excited

by a small battery. Siemens's electrical ther-

mometer has also been experimented with,"
but has hardly been brought to a practicable

state, and the same may be said for the use

of thermoelectricjunetions.

Hypsometer.—The boiling-point thermome-
ter or hypsometer may be used to obtain an
independent measure of the pressure of the
atmosphere, and so to determine an altituda

or verify an aneroid barometer. It consists

of a very delicate mercury thermometer gradu-
ated only for 20 or 25 degrees Fahr. in the
neighbourhood of the boiling point of water
and divided on the stem into tenths. A
large aneurism on the tube a little above the
bulb should allow the freezing point to be
verified from timo to time on the portion of
stem benc-ath it The thermometer is hung
in a cylindrical tin vessel in which water is

boiled by a spirit lamp placed underneath.
The bulb must be raised considerably above
the level of the water, and the whole stem to

the top of the mercury column immersed in

the steam. After steam has been escaping
freely for some time the temperature is read,

and by reference to a table the barometric
pressure, and consequently the altitude, is

obtained.

Clinical Thermometers.—The first use to
which thermometers were applied was the
study of the temperature of the blood in
fevers ; and the constancy of the temperature
of the healthy human body was for a century
considered sufBcieut to entitle it to the posi-

tion of a fixed point in graduating thermome-
tera. The increased importance now attached
to temperature in disease has led to the pro-
duction of many forms of clinical thermo-
meter. The large instruments intended to be
lead in aitu are now entirely superseded by
small maximum self-registering thermometers.
Graduation is carried to one-fifth of a degree,

and the usual range is about 25 degrees Fahr.,
—from 86° or 90° to 110° or 115°. Olive-shaped
bulbs have been used, but a cylindrical form is most commo. |.-

There should be an arrangement like that suggested for hyp«!e»

meters to enable the freezing point to be verified. Cnsella's therm »-

meter on Phillips's system has a small expansion on the step,
followed by a contraction, to prevent the index following the nrt
of the mercury into the bulb when the instrument is uot in vje.

The "half-minute thermometer" is quick in action ; it has a b\ib
of very small diameter and an extremely fine bore, the mercury
thread being rendered visible by Hicks's arrangement of a leus-

fronted stem. Immisch's avitreous thermometer is recommended
for clinical use on account of its small size, convenient shape, and
non-liability to get out of order.

Thermometers for Technical Purposes.—These are made in an
infinite variety of forms, adapted to the various processes of manu-
facture and industry. "The scale is often dispensed with in these

instruments, a movable pointer being fixed at tha point at which
the mercury is to be kept. Air or steam thermometers (see Pyro-
meter) are rapidly superseding mercury instruments for all tem-
peratures above the boiling point of water. The cheap German
paper-scale thermometers are largely used, fitted in wooden cases,

7 Report, 1883.
e Mill, Prx. R. a. B., Ill, 1S84, 928.
nature, viil. 195.

14 •Oiallenger" Reports. Narrative. 1884. 1. p. 9£
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as dairy thermometers, and a larger sizo for brewing purposes.

Alarm thermometers are often employed, in which electric contact

is made and a bell rung when the temperature exceeds or falls

short of a certain limit. Thermostats of various forms are made
use of, in which a thermometer, by the position of the mercury in

the stem, regulates the gas-supply of a burner and thus the heat

of an enclosure.

Metallic Thermometers.—Thermometers depending on change in

length or form of composite metal bars, such as Crighton's zinc-iron

bar and Breguet's silver-gold-platinum spiral (see Pyrometer), are

converted into registering instruments by the addition of two
light pointers pushed forward by the index needle as it travels

round the graduated arc to either side and left at their extreme
points. Jiirg'.nsen in 1841 constructed a chronometer, the balance

wheel of which was arranged so as to exaggerate the effects of

change of temperature and thus to affect the rate. It furnished a

very close approximation to the mean temperature between the

intervals of rating, and was approved by Arago for use in observa-

tions. Hermann and Pfister's metallic thermometer' is probably

the best adapted for meteorological purposes, and has given

satisfactory results at the Zurich observatory. It is a flat spiral of

brass and steel, which unrolls and coils up according to changes of

temperature, moving an index on a divided horizontal circle and
marking the maximum and minimum by light pointers. In order

to secure regular results, the instrument must be annealed by
heating for some time in boiling linseed oil.

Several instruments known' popularly as metallic thermometers
depend on a different principle, that of the change of form in a

thin metallic enclosure containing liquid.

Immisch's avitreous thermometer (fig. 9) is

an example. A minute Bourdon's tube is

fixed at one end, and the other bears on the

short arm of a lever, the long arm of which
acts by a rack on the pinion forming the
axis of the pointer. It is only one inch in

dia/neter and extremely accurate.

Thermographs.—The first form of thermo-
graph, due to Wheatstone, was an electrical

apparatus. It has recently been improved
by Van Kysselberghe, in whose hands it has
assumed the following form. The thermome-
ter is of rather wide bore and open above. At
intervals of quarter of an hour a wire is moved
gradually down the tube by a clock until

it touches the mercury ; an electric circuit Aritreoua Thermometer.

is thus completed, and causes an indentation by a diamond point
which moves in the same way as the wire down a rotating cylinder

covered with thin sheet copper or zinc. The metal sheet is renewed
at each revolution of the cylinder, and it is sufficient to join the

indented points with a graver to have a plate from which any
number of copies of the record may be printed. Cripp's thermo-
graph records hourly on a revolring cylinder. It consists essen-

lially of a mercury thermometer coiled into a flat spiral and sus-

pended on a horizontal axis. Any change of temperature displaces

the centre of gravity of the system, and the instrument rotates

through an arc, moving a pencil as it does so. A perfectly con-

tinuous record is produced by the photographic thermograph. Wet
and dry bulb thermometers are so arranged that a beam of light

passes through an air-speck, which separates part of the mercury
thread, or through the vacant part of the tube, and falls on a

rotating cylinder covered with photographic paper on which it

traces the curve of temperature fluctuation. This apparatus is

probably the most perfect of its kind. In Bowkett's thermograph

the change of form of a curved tube containing oil moves a pencil

radially over a card turned horizontally by a clock. The resulting

curve is referable to polar instead of rectangular coordinates ; ti\e

radius measures temperature, the angle time. Richard's thermo-

graph is also actuated by means of a sealed metallic capsule con-

taining fluid. It draws a continuous curve in ink on a revolving

drum on which one sheet lasts for seven days. This instrument

is largely employed in observatories to check eye-observations, and

is pmuliarly adapted for use in positions to which access can only

be had occasionally. It is made in many forms, one of which is

specially adapted 'for marine work, the scaled capsule being rolled

into the form of a cylinder and exposed to the water on both

surfaces. (H. R. M.)

TH^ROIGNE DE MI^RICOURT, Anne Joseph

(1762-1817), was born at Marcourt (from a corruption

of which name she took her usual designation), a small

town in Lusenr.bourg, on the banks of the Ourthe, on 13th

A-ugust 1762. She was the daughter of a well-to do

farmer, Peter Thdroigne. She appears to have been well

educated, having been brought up in the convent of

' Revert, /iir McUorolagie, i. pt. i. p. 7.

Fio. 9.— Immisch's

Kobermont ; ehe was quick-witted, strikingly handsome
in appearance, and intensely passionate in temper ; and
che had a strong and almost volcanic power of eloquence,

which she used with great effect upon the mobs of Paris

during that short space of her life (1789-93) which alone
is of historical interest. The story of her having been
betrayed by a young seigneur, and having in consequence
devoted her life to avenge her wrongs upon aristocrats, a
story which is told by Lamartino and others, is unfounded,
the truth being that she left her home on account of a
quarrel with her stepmother. She went to Paris, and, on
the outbreak of the Revolution, she was surrounded by a
coterie of well-known men, chief of whom were Petion and
Desmoulins. She belonged to their party to the last,

—

became in fact the "Fury of the Gironde." On 14th July
1789 she came prominently into notice at the fall of

the Bastille, and for about four years thereafter she was
seen in many of the stormiest scenes of the Revolution,

being known as " la belle Liegoise," and singularly attired

in a riding habit, a plume in. her hat, pistols in her belt,

and a sword dangling by her side. Early in October she

took a leading part in the march to Versailles, and the

return journey with the king and queen to the capital.

No horror appalled her, and the violence of her language

and her power with the mob were no less remarkable than

the influence which she was able, by combining cajolery,

threats, and money, successfully to exert on the royalist

soldiers, so winning them over to the Revolution. Being
justly accused of dangerous conduct, her arrest was ordered

in the following year (1790), and she left Paris for Mar-
court, whence after a short stay she proceeded to Liege, in

which town she was seized by warrant of the Austrian

Government, and conveyed first to Tyrol and thereafter

to Vienna, accused of having been engaged in a plot

against the life of the queen of France. After an inter-

view, however, with Leopold II., she was released ; and she

returned to Paris, crowned of course with fresh laurels

because of her captivity, and resumed her influence. In

the clubs of Paris her voice was often heard, and even in

the National Assembly she would violently interrupt the

expression of any moderatist views. She commanded in

person the 3d corps of the so-called army of the fau-

bourgs on 20th June 1792, and again won the gratituda,

of the people. Sne shares a heavy responsibility for her

connexion with the riots of the 10th of August. A cer-

tain contributor to Desmoulins's journal, the Acts of the

Apostles, Suleau by name, earned her savage hatred by

associating her name, for the sake of the play upon the

word, with a deputy named Populus, whom she had never

seen. On the 10th of August, just after she had watched

approvingly the massacre of certain of the national guard

in the Place Vendorae, Suleau was pointed out to her.i

She sprang at him, dragged him among the infuriated

mob, and he was stabbed to death in an instant. But the

time came when her party was in peril at the hands of one

more extreme, and she now wildly urged the mob to more

moderate courses. Then, the furies of the " ^fountain "

seized the fury of the Gironde, and they stripped her

naked, and flogged her in the public garden of the

Tuileries. The infamous affront drove her mad. She

was removed to a private house, thence in 1800 to La

Salpetriere for a month, and thence to a place of confine-

ment called the Petites Maisons, where she remained—

a

raving maniac—till 1807. She was then again removed

to La Salpetriere, where she died, never having recovered

her reason, on 9th June 1817.

THESEUS, the great hero of Attic legend,' son of

' All the passages in the Iliad and Odyssey in which his name or

aIIusio?>s to his legend occur are regarded with more or less proba^

bility as spuriou:^.
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^geus, king of Athens, and ^tbra, daughter of Pitth?us,

king of TrcEzen. Thus through his father he was descended

from Erechtheus ad the autochthones of Attica ; through

his mother he car i of the Asiatic house of Pelops. ^geus,
being childless, went to Delphi to consult the goc); who
gave him an ambiguous answer. He went to Troazen,

and told the oracle to Pittheus, who, seeing its bearing,

contrived that ^geus should have intercourse with his

daughter yEthra. JJgeus tiien departed to Athens, and
in due time ^thra, who remained at Trcezen, brought
forth Theseus. It was given out that the child's father

was Poseidon, the great god of Troezen, and in after ages
the TrcBzenians pointed to the Holy Isle as the place where
Poseidon and .^thra met, and where .^thra raised a
temple to Athene Apaturia, at which Trrezeniari maids
dedicated their girdles before marriage. For his tutor

and guardian young Theseus had one Cannidas, to whom,
down to Plutarch's time, the Athenians were wont to

sacrifice a black ram on the eve of the festival of Theseus.

On passing out of boyhood, Theseus, in accordance with
custom, went to Delphi, and there cut off his front hair.

jEgeus had deposited his sword and boots under a heavy
rock, telling vEthra that, if she gave birth to a son who,
on attaining manhood, should be able to lift the rock and
remove the sword and boots, she was to send him with
all secrecy to his father at Athens. Theseus now Lifted

the rock, removed the sword and boots, and set out for

Athens. He encountered many adventure© on the way.
First he met Periphetes, surnamed Corynetes (Clubman).
Him Theseus slew, and carried pfiE his club. At the
isthmus of Corinth dwelt Sinis, called the Pine-Bender,
because he killed his victims by fastening them to the
top of a pine tree (or two pine-trees), which he had
bent down and then sufifered to fly up. Theseus hoisted
the Pine-Bender on his own pine-tree. Now, the deceased
Pine-Bender had a pretty daughter, who ran and hid
herself in- a thicket where asparagus grew plentifully;
and, when Theseus came to Ipok for her, she prayed to

the asparagus, and promised that if it would liide her she
would never injure asparagus any more. Theseus wiled
her from the thicket, and from their union sprang the
family of the loxids, who worshipped asparagus. Next
Theseus despatched the Crommyonian sow (or boar), a
dreadful monster. Then he flung over the cliff the wicked
Sciron, who, while his guests were perforce washing his
feet, used to kick them over into the sea. In Eleusis
Theseus wrestled with and killed Cercyon. A little

farther on he slew Procrustes, who had only one bed for

all comers : if his guest was too short for the bed, he
Btretched him out ; if he was too long, he cut him down
to the requisite length. At the Cephissus Theseus was met
by the Phytalid family, who purified him from the taint

of bloodshed. As he passed through the streets of Athens,
his curls and long garment reaching to his ankles drew on
him the derision of some masons, who were putting on the
roof of tiie new temple of Apollo Delphinius : "Why,"
they asked, " was such a pretty girl out alone 1." In reply
Theseus took the bullocks out of their cart and flung them
higher than the roof of the temple. He found his father
married to Medea, who had fled from Corinth. Being a witch,
3he knew Theseus before his father did, and tried to persuade
1/Egeus to poison his son ; but yEgeus at last recognized him
by his sword, and took hira to his arms. Theseus was
now declared, heir to, the throne, and the Pallantids, who
had hoped to succeed to the childless king, conspired against
Theseus, but he crushed the conspiracy. He then attacked
the flame-spitting bull of Marathon and brought it alive

lo Athens, where he sacrificed it to Apollo Delphinius.
Now comes the adventure of the Cretan Minotaur (see

Minos), whom Theseus slew by the aid of Abiadnk {q.v.).

While Theseus was in Crete, Minos, wishing to see whether

Theseus was really the son of Poseidon, flung his ring

into the sea. ' Theseui dived and brought it up, together

with a golden crown, the gift of Amphitrite. On the

return voyage the ship touched at Naxos, and there

Theseus abandoned Ariadne. He landed also at Delos,

and there he and the youths danceJ the crane dance, the

complicated movements of which were meaut to imitate

the windings of the Labyrinth.' In historical times this

dance was still danced by the Delians round the horned

altar—an altar entirely composed of left-sided horns.

Theseus had promised JEgeus that, if he returned success-

ful, the black sail with which the fatal ship always put to

sea ^ should be exchanged for a white one. But he forgot

his promise ; and, when from the Acropolis at Athens
.iEgeus descried the black sail out at sea, he flung himself

from the rock, and died. Hence at the festival which

commemorated the return of Theseus there was always

weeping and lamentation. Theseus now carried out a

political revolution in Attica by abolishing the semi-inde-

pendent powers of the separate townships and concen-

trating those powers at Athens, and he instituted the

festival of the Panathenaea,^ as a symbol of the unity of

the Attic race. Further, according to a democratic tradi-

tion, he abolished the monarchy, and substituted in its

place a popular government ; but, to obviate the evils of

a pure democracy, he instituted the three classes or castes

of the eupatrids (nobles), geomori (husbandmen), and
demiurgi (artisans). He also minted co'ns bearing tha

figure of an ox. He extended the territory of Attica as

far as the isthmus of Corinth.

Ho was the first to celebrate in their full pomp the

Isthmian games in honour of Poseidon ; for the games
previously instituted by Hercules in honour of Melicertes

had been celebrated by night, . and had partaken of Ifhe

nature of mysteries rather than of a festival. Of Theseus's

adventures with the Amazons there were different accounts.

According to some, he sailed with Hercules to the Euxine,
and there won the Amazon Antiope as the meed of

valour ; others said that he sailed on_ his own account, and
captured Antiope by stratagem. Thereafter the Amazons
attacked Athens. Antiope feU fighting on the side of

Theseus, and her tomb was pointed out on the south side

of the acropolis. By Antiope Theseus had a son, Hippo-
lytus. On the death of Antiope, Theseus married Phaedra.

She fell in love with her stepson Hippolytus, who, resist-

ing her advances, was accused, by her to Theseus of having

attempted her virtue. Theseus in a rage imprecated on
his son the wrath of Poseidon. His prayer was answered :

as Hippolytus was driving beside the sea, a bull issuing

from the waves terrified his horses, and he was thrown
and killed. This tragic story is the subject of .one of

the extant plays of Euripides.

The famous friendship between Theseus and Pirithous,

king of tire Lapiths, originated thus. Hearing of the

^ The Ostiaks of Siberia have an elaborate crane dance, in whicU
tbe dancers are dressed up with skins and the heads of cranes
(Pallas, Jieise durch verschiedene Promnzen des •russischen Jieichs, iii.'

65).
' So, too, the ship that sailed annually from Thessaly {o Troy

with offerings to the shade of Achilles put to sea with sable sails

(Philostratus, fferoica, 3X. 25). The ship that waa to bring Iseult

to the mortally wounded Tristram was to hoist a white sail if she-waa
on board, a black sail if shf was not. The bljick sails recur in the
modem Greek version of the tale ef Theseus. Compai-w A^Hch
JiesearcheSj ix. 97.

' Besides the Panathensea, Theseus Is said to have instituted the
festival of the Syjunkia or Metoikia, Wachsmuth ingeniously sop-
poses that the latter festival commemorated the local union in a single

city of the separate settlements on the Acropolis and its immediate
neighbourhood, while the Panathensea commemorated the political

union of the whole of Attica (C. Wachsmuth, Din Stadi Athen im
Alterthum, p. 4S3 13,),
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strength and courage of Theseus, Pirithous desired to put

them to the test. Accordingly he drove away from Marathon

some cows which belonged to Theseus. The latter pursued,

but, when he came up with the robber, the two heroes were

so filled with admiration of each other that they swore

brotherhood. At the marriage of Pirithous to Hippodamia
(or Deidamia) a fight broke out between the Lapiths and
Centaurs, in which the Lapiths, assisted by Theseus, were

victorious, and drove the Centaurs out of the country.

Theseus and Pirithous now carried off Helen from Sparta,

and when the,\ ^rew lots for her Rhe fell to the lot of

Theseus, who _icok her to Aphidnae, and left her in

charge of Lis. moti'er .^thi-a- and his friend Aphidnus.

He now descended to the lower world with Pirithous, to

help his friend to carry off Proserpine. But the two were

caught, and confined in Hades till Hercules came and
released Theseus. Meantime Castor and Pollux had
captured Aphidnae, and carried off their sister Helen and
iEthra. When Theseus returned to Athens, he found that

a sedition had been stirred up by Menestheus, a descendant

of Erechtheus, one of the old kings of Athens. Failing to

quell the outbreak, Theseus in despair sent his children to

Euboea, and, after solemnly cursing the Athenians, sailed

away to the island of Scyrus, where he had ancestral

estates. But Lycomedes, king of Scyrus, took him up to

a high place, and cast him into the sea, that he died.

Others said that he fell of himself over the cliff as he was
taking his evening walk. Menestheus reigned at Athens,

bat, when he died before Troy, the sons of Theseus recovered

the kin^dD"!. Long afterwards, at the battle of Marathon
(490 B.C.), many of the Athenians thought they saw the

phantom of Theseus, in full armour, charging at their head
against the Persians. When the Persian war was over,

the Delphic oracle bade the Athenians fetch the bones of

Theseus from Scyrus, and lay them in Attic earth. It fell

to Cimon's lot in 469 B.C. to discover the hero's grave at

Scyrus, and bring back his bones to Athens. They were

deposited in the heart of Athens, and henceforth escaped

slaves and all persons in peril sou;jht and found sanctuary

at the grave of him who in his life had been a champion
of the oppressed. His chief festival was on the 8th of

the month Pyanepsion (October 2l8t), but the 8th day

of every month was also sacred to him.

Whatever we may think of the historical reality of Thesens, liia

legend seems to contain recollections of historical events, e.g., the

aviioiKi(TiJL6t, whether by this we understand the political central-

ization of Attica at Athens or a local union of previously separate

settlements on the site of Athens. The birth of Theseus at

TrcEzen points to the immigration of an Ionian family or tribe

from the south. With this agrees the legend of the contest

between Athene and Poseidon for supremacy on the acropolis of

Athens, for Theseus is intimately connected with Poseidon, the

great Ionian god. jEgeus, the father of Theseus, has been iden-

tified by some modern scholars with Poseidon.

The Athenian festival in October, popularly supposed to com-
memorate the return of Theseus from Crete, i? interesting, as

Bome of its features are identical with those of harvest- festivals

still observed in the north of Europe. Thus the eiresione, a
branch of olive wreathed with wool and decked with fruits, bread,

&c., which was carried in procession and hung over the door of the

house, where it was kept for a year, is the Ermtemai (Harvest-may)

of Germany.'
The well-preserved Doric temple to the north of the acropolis at

Athens, commonly known as the Theseum, was long supposed to

be the sanctuary in which the hones of Theseus reposed. But
archfeologists are now much divided on this question. It is agreed,

however, that the temple is of the 6th century b.c. , and that the date

of its construction cannot differ widely from that of the Parthenon.*

There were several (according to Philochorus, four) temples or

shrines of Theseus at Athens. Milchhbfer thinks ho has found

one of then in the neighbourhood of Pirseus.'

' See W. Mannhardt, Antike Wa'd- md Feld-K'.Ute, p. 212 sq.

' For the literature on the subject, see Milchhofor, in Baumeister'a

Venlmriler des classischen Alterlitums, i. p. 170.
* See BrlduUrnder Text to the KarUsn von Attiia (Berlin, 1881), I

P 87 sq.

Onr chief luihorlty for the legend of Theieiu la the life by Plntareh, which
11 a compilation from earlier writers G Gilbert, who haa inTeatluated tb«
aoarces from which Plutarch drew for his life of Theseus, bellevea that his chief
authority was the Allhii of later, and that later mainly followed PhUochoma.
See P/iiMoaui, xxilll., 1874, p. 46 17.
There Is a modern Greek foik-tale which preserves some features of the legend

01 Ihesens and the Minotaur, but for the Minotaur has been substituted a se-ren-
headed snake. See Bernard Schmidt. OriecMK/u Mdhrchn, Sagtn, und Tolkt-
Utdtr, p. 118 ,j. .

(J Q pjj^j

THESMOPHORIA, an ancient Greek festival, cele-
brated by women only in honour of Demeter ©f<r/io<^opo5.

At Athens, Abdera, and perhaps Sparta, it lasted three
days. At Athens the festival took place on the 11th,
12th, and 13th of the month Pyanepsion (24th, 26th,
and 26th October), the first day being called Anodos
(ascent), or, according to others, Kathodos (descent), the
second Nesteia (fast), and the third Kalligeneia (fair-

born).* If to these days we add the Thesmophoria, which
were celebrated on the 10th at Halimus, a township on
the coast near Athens, the festival lasted four days.^ K
further we add the festival of the Stenia, which took place
on the 9th, the whole festival lasted five days.' The
Stenia are said by Photius to have celebrated the return
of Demeter from the lower world (Anodos), and the women
railed at each other by night.^ The Thesmophoria at

Halimus seem to have included dances on the beach.*

The great feature of the next day (the Anodos) is gene-
rally assumed to have been a procession from Halimus to

Athens, but this assumption seems to rest entirely on an
interpretation of the name Anodos, and it loses all pro-

bability .hen we observe that the day was by others called

Kathodos.' Probably both names referred to the descent

of Demeter or Proserpine to the nether world, and her

ascent from it.'" The next day, Nesteia, was a day- of

sorrow, the women sitting on the ground and fasting."

As to what took place on the Kalligeneia we have no
information. Kor can we define the time or nature of the

secret ceremony called the " pursuit," or the " Chalcidian

pursuit," and the sacrifice called the "penalty."!^

Duri,ng the Thesmophoria (and for nine days previously,

if Ovid, Afet., x. 434, is right, and refers to the Thesmo-
phoria) the women abstained from intercourse with their

* Schol. on Aristoph., Thesmophoriazusw, 80 and 585 ; Piog. Laer.,

Ix^ 43 ; Hesychilis, 8. v. rpiij^tpos (the reading here is uncertain)

and &voios ; Alciphron, lit. 39 ; Athenseus, 307/". Plutarch (
Vit.

Demosth., 30) states that the Nesteia took place on tie 16tb of

Pyanepsion, but in this he stands alone.

° SchoL on Aristoph., Thesm., 80; Photius, Lex., s.v. ee<r/io0opfe>r

Tjfiepai 8' (where Naber should not have altered the MS. reading 8' into

*5'); Hesychitis, a. v. rpirTi Qetrpiotpopioiv.

' Schol. on Aristoph., Thesm., 834.
' Photius, Lex., s.v. irriina; cf. ApoUodoms, i. 6, 1.

' Pint., Solon, 8; for this passage probably refers to the Thesmo-
phoria, the CaTieCoUas mentioned being near Halimus (see Erldntemder
Text to the Karten von Attika, U. i iq.). The Thejmophorium at

Halimus is mentioned by Pausanias (i. 81, 1).

• Hesychius (s.v. ivotot) and the SchoL on Arist., Thesm., 585,

suppose that the day was so called because the women ascended to

the Thesmophorium, which (according to the scholiaot) stood on a

height. But no ancient writer mentions a procession froii. Balimus.

For the name Kathodos, Bee Schol., toe. cit.: Photius, Lex.. s.t.

Qefffjiotpopluv ijfxepai 8'. For the statement that at olo part of thfr

festival (commonly assumed, by the writers who accept the stalen.ent.

to Ije the Anodos) the women carried on their heads the " books of

the law," we have only the authority of the acholiasi on Theocritus,

iv. 25, who displays his ignorance by describing the women as rinrins

(see below), and saying that they went in procession to Eleusis. The

statement may therefore be dismissed as an etymological fictiou.

Aristophanes, Ecclea., 222, is no evidence lor the boot-carrying.

" The Boeotian festival of Demeter, which was held at about the

same time as the Athenian Thesmophoria, and at which the megara (see

below) were opened, is distinctly stat«d by Plutarch (De U. el Otir.,

69) to have been a mooming for the df«ceni (Kathodos) of I ;08erpine.

" Pint., Dem., 30; Id., J'e Is. et Otir., CS.

" Hesychius, s.v. tiuyiia; Suidaa, a. v. ;[(aAKi8iKii' tinrfiia; Heey-

chias, B.V. fjyi/o. For flight and purt-uit as parts of relisioUs cere-

monies, </. Plotarch, Queest. Grae., 38; Id., QiuEs[. Rom., 63;

Id., De TJef. Orae., 16 ; Mhm, Nat. An., xil. 34 ;
Pausanias, i. 24, 4;

Id., viii. 53, 3; Diodorus, i. 91 ; Lobeck, .4j/aopAomu», p. 676: Ma>
qaardt, StaaUvervxUtwig, 2d ed., ill. 828.
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husbands, and to fortify themselves strewed their beds

with Agnus castus and other plants. The vomen of

Miletus strewed their beds with pine branches, and put

fir-cones in the sanctuaries of Demeter.* Whether un-

married women were admitted to the festival seems doubt-

ful ; in Lucian's time it would appear that they were.^

The women of each deme (township) elected two married

women of their number to preside over them at the

festival ; and every married man in the township who
possessed property to the value of three talents had to

provide a feast for the women on behalf of his wife.^

During the festival the women seem to have been lodged

by twos in tents or huts, probably erected within the sacred

precincts of the Tfiesraophorium.* They were not allowed

to eat the seeds of the pomegranate or to wear garlands

of flowets.^ Prisoners were released at the festival,* and

during the Nesteia the law-courts were closed and the

senate did not meetj Aristophanes's play on the festival

sheds little light on the mode of its celebration.

At Thebes Thesmophoria were celebrated in summer
on the acropolis_(Cadmeia) ; at Eretria during the Thes-

mophoria the women cooked their meat, not at fires, but

by the heat of the sun, and they did not invoke Kalli-

geneia (which seems to mean that they did not celebrate

the last day of the festival) ; at Syracuse, during the

festival, cakes called mylloi, made of sesame and honey

in the shape of pudenda muliebna, were handed round.^

Agrigentum, Ephesus, and Dryme, in Phocis, had also

their Thesmophoria."

The above was nearly all that was known about the Thesmo-
phoria down to 1870. In that year E. Rohde published in the

Rkeinisches Museum (N. F. 25, p. 548 sq.) a scholion on Lucian

IDial. Merely., ii. 1), which he discovered in the Vatican MS.
Palatinus 73, and which furnishes some curious details about tlfe

Thesmophoria. It also explains two obscure and corrupt passages

of Clemens Alexandrinus and Pausanias, the true meaning of which
had been divined by Lobeck (AglaopJiamus, p. 828 sq.). The sub-

stance of the scholion is this. ^Vhen Proserpine was carried off

by Pluto, a swineherd called Eubuleus was herding his swine at

the epot, and his herd was engulfed in the chasm down which
Plato had vanished with Proserpine. Accordingly at the Thesmo-
phoria it was customary, in memory of Eubuleus, to fling pigs into

the "chasms of Demeter and Proserpine." (These "chasms"
may have been natural caverna or perhaps vaults. The scholiast

speaks of them also as adyla and megara.^") In these chasms or

adyta there were supposed to be serpents, which guarded the adyta
»nd consumed most of the flesh of the pigs that were thrown

' .fiUan, Nat. An., ii. 26; Schol. on Thcocr., iv. 25; Hesychius,

•.V. Kviwfov; Pliny, N. B., 24, 59 ..Dioscondes, i. 135 (134, ed.

Sprengel); Schol. on Nicander, ^Ther., 70 so.; Galen, xi. 808, ed.

Kiihn; Steph. Byz., b.v. M/Atjtos.
' Lucian, Dial. Merelr. , ii. 1. On the other hand, we read in Strabo

(i. 3, 20) of virgins at Alponus ascending a tower as spectators (kotA
Slav) of the Thesmophoria, which would seem to imply that they did

tiot participate in it.

' Isffius, De Cironis Bered., 19 ; Id., De Pyrrhi Mered., 80.

' Aristoph., Thesm., 624, 658, with the Schol. ad II. As to the

custom of campiug out at festivals, Plutarch {Qua^t. Conviv., iv. 6, 2)

compares the Jewish Feast of Tabernacles with the Greet Dionyeia;

from which we may perhaps infer that the worshippers camped out at

the Dionysia. Cp. GumiUa, Bistoire de VOretwque, i. p. 256 sq.

' Clem. Alex., Protrej)., 19.; Schol. on Sophocles, CEd. Col., 681.
' Marcellinus on Hermogenes, in Rhetorea Ormci, ed. Walz, iv. 462 ;

Sopater, ibid., viii. 67.
' Aristoph. , TJusin. , 80. The word rpiTtj seems to mean the

Kesteia, as the Schol. ad I. takes it. That the " middle day " was
the ^esteia we know from Atheuaeus, 307/.

' Xenophon, Bellen., v. 2, 29; Plutarch, Qumsi. Or,, 31; Athen-
KQ8, 647a.

',Polyxnu3, v. 1, 1; Herodotus, vi. 16; Pausanias, x. 33, 12.
^* Mr C. T. Newton discovered in the sanctuary of Demeter and the

Tofemal Deities at Cnidus a chamber which may have been one of the

megara referred to by the scholiast. It contained bones of pigs and
marble figures of pigs. The chamber was not, however, originally

subterranean. See Newton's Diseoveries at Baliaimassus, <Scc., ii.

p. 383 sq. ; Id., Travels arid Diseoveries in the Levari, il. p. 180 sq.

According ^o Porphyry {De Andro Nympharum, 6) the Infernal

Deities had megara, as the Olympian had temples, and the sacrificial

aits of the former coiresponded to the altars of the latter.

in. The decayed remains of the flesh were afterwards fetched

by women called "drawers" (antUtriai), who, after observing

rulriS of ceremonial purity for three days, descended into the

caverns';^ and, frightening away the serpents by clapping their

hands, brought up the remains and placed them on the altars."

Whoever got a portion of this decayed flesh and sowed it with the

seed in the ground was supposed thereby to secure a good crop."

The rest of the scholion is obscure, and perhaps corrupt, but the

following seems to be the sense. The ceremony above described

was called the arretophoria, and was supposed to exercise the same
quickening and fertilizing influence on men as on fields. Further,

along with the pigs, sacred cakes made of dough, in the shape of

serpents and of phalli, were cast into the caverns, to symbolize

the productivity of the earth and of man. Branches of pines

were thrown in " for a similar reason.

The custom described in this important scholion is clearly tha

same as that referred to by Clemens Alexandrinus {Protrep., § 17)
and Pausanias (ix. 8, 1). From the latter we learn that the piga

were sucking pigs, and from the former (if we adopt Lobeck'a
emendation ^tydpots ^iavras for fieyapi^ovrfs) that 1,hey were thrown
in alive. From Pausanias we may further perhaps infer (though
the passage is corrupt) that the remains of the pigs thrown down
in one year were not fetched up till tlie same time next year (cp.

Paus., X. 32, 14). The question remains. At what point of the

Thesmophoria did the ceremouy descri^ied by the scholiast on
Lucian take place! Rohde thinks that it formed part of the cere-

monies at Halimus, his chief ground being that Clemens {Protrep.,

34) and Arnobius (v. 28) mention phalli in connexion with the

"mysteries at Halimus"; but it is not certain that these mysteries
were the Thesmophoria. The legend of Eubuleus seems to show
that the ceremony commemorated the descent of Proserpine to

the nether world; and, if we are right in our interpretation of the

name Kathodos as applied to the first day of the Thesmophoria
proper, the ceremony described would naturally fall on that day.

Further, if our interpretation of Pausauias is correct, the same
day must have witnessed the descent of the living pigs and the

ascent of the rotten pork of the previous year. Hence the day
might he mdiffeiently styled Kathodes or Anodos ("descent" or

"ascent"); and so m fact it was.

It 13 usual to interpret Thesniophonis "lawgiver" and Thesmo-
phoria " the feast of the lawgiver." But the Greek for " lawgiver "

is not Thesmophonis but Thesmothetes (or Nomothetes, when
nomos displaced thesnios in the sense of "law"). If we compare
such names of festivals as Oschophoria, Lampadophoria, Hydro-
phoria, Scirophona (" the carryings of grapes, of torches, of water,

of umbrellas") with the corresponding Oschophorus, Lampade-
phorus, Hydrophorus, also Thallophorus and Kanephorns, we can
scarcely help concluding that Thesmophoria must originally have
meant in the literal and physical sense the carrying of the thesmoi,

and Thesmophorus the person -vho so carried them ; and, in view
of the ceremony disclosed by the scholiast on Lucian (compared
with the analogous ceremony observed by the Arrephoroi at

Athens), we are strongly tempted to suppose that the women whom
he calls Antletriai may have been also known, atone time or other,

as Thesmophoroi, and that the thesmoi were the sacra which they
carried and deposited on the altar. The word would then be used

in its literal sense, "that which is set down." How the name
Thesmophorus should have been transferred to the goddess from
her ministers is of course a difficulty, which is hardly disposed of

by pointing to the epithets Amallophorus ("sheaf-bearing") and
Melophorus ("apple-bearing"), which were applied to men as well

QS to the goddess.

As to the origin of the Thesmophoria, Herodotus (ii. 171) asserts

that they were introduced into Greece from Egypt by the daughters

of Danans; while, according to Plutarch {Fragments, p. 55, ed.

Diibner), the feast was introduced into Athens by Orpheus the

Odrysian. From these statements we can only infer the similarity

of the Thesmophoria to the Orphic rites and to the Egyptian repre-

sentation of the sufferings of Osiris, in connexion with which
Plutarch mentions them. The Thesmophoria would thus form on»

of that class of rites, widely spread in Western Asia and in Europe,

in which the main feature appears to be a lamentation for the annual
decay of vegetation or a rejoicing at its revival. This seems to

have been the root, e.g., of the lamentations for Adonis and Attis.

See W. Mannhardt, Antilce Wald- -und Feld-Kulte, p. 264 sq.

" Compare the functions of the two Arrephoroi at Athens (Pans.,

i, 27, 3). For serpents in connexion with Demeter, comp&r? Strabo,

ix. 1, 9.

" This, as Mr Andrew Lang has pointed out, resembles the Khond
custom of burying the flesh of the human victim in the fields to

fertilize them. The human victim was with the Khonds, hke the pig

with the Greeks, a sacrifice to the Earth goddess •'•aea-W.-JIaepher-

son, Memorials of Service in India, p. 129. -,

^* Reading ipL^ixxovai, with Rohde, for \atji^ivoviri. • Compare thq

custom of Miletus supra. The pine-tree played an important part in

the worship of Cybele. Cp. Marquardt, Staatsverwaltung, iii. 371,
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' On the Thesmophorla, see Menrslns, Qtstlci Feriala, p. 161 tq ; L Prcller
Demeter und Persephom, p. 335 j^.; Id., Oriech. Myth., [3], L eSD nj.; Filtache's
ed. of the Thesmophoriazusx, p. 677 117.; Aupr. Mommsen, Ueorlol'ogie p 237
tq.; Rhetnisches Mmeum,%X'r.ain),f. Hi; Oa:elli ArchMogiqm.im) p 17-
Mr Andrew Lang, In Nineteenth Centuri/, April 1887. (J. G. FU.)

'

THESPI^, an ancient Greek city of Boeotia. It
stood on level ground commanded by the low range of
hills which Tuns eastward from the foot of Mount Helicon
to Thebes. In the Persian invasion the Thespian con-
tingent of 700 men voluntarily stayed with the Spartans
at Thermopylae, and shared their fate. For ita resistance
to the Persians, the city was burned by Xerxes (480 b.c).
Nevertheless, in the next year 1800 Thespians shared in
the great victory of Platasa. At the battle of Deliiim
(424) the flov?er of the Thespians fell fighting against
Athens on the side of Thebes, and in the following year
the jealous Thebans availed themselves of the weakness
of their gallant confederate to pull down the walls of
Thespice. The walls were restored by the Spartans under
Agesilaus in 378, but were again destroyed by the The-
bans, apparently before the battle of Leuctra (371).i

After the battle the Thespians, who had taken no part

in it, withdrew to a strong place, Ceressus, from which,
however, they were expelled by the Thebans. In 343
the city was not yet restored ; but it must have been sub-

eequently, lor it is mentioned in the Roman wars.

In the 2d century Pausanias mentions tliat Thesfiae contained
a theatre, a market-place (agora), and sanctuaries of Aphrodite,
the Muses,' and Hercules. Love (Eros) was the deity most vener-
ated by the Thespians ; they possessed a very ancient image of
him in the shape of an unhewn block of stOne. The marble statue

of Love by Piaxiteles was the great sight at Thespiae, and drew
crowds to the place. It was carried off to Rome by Caligula, re-

stored by Claudius, and again carried off by Nero. There was
also a bronze statue of Love by Lysippus. From an insoription

we learn that one of the deities worshipped was Demeter Achea,
the " Mater Dolorosa." The Thespians also worshipped the Muses,
and celebrated a festival in their honour la the sacred grove on
Mount Helicon. Remains of what waa probably the ancient

citadel are stil' to be seen, consisting of an oblong or oval line of

fortification, solidly and regularly built. The adjacent ground to

the east and south is covered with foundations, bearing witness to

the exteut of the ancient city. The neighbouring village Eremo-
kastrt), on higher ground, was thought by Ulrichs to be probably

the site of the ancient Ceressus. In 1882 there were discovered,

about 1200 yards east of Eremokastro, on the road to Arkopodi
(Leuctra), the remains of a polyandrion, including a colossal stone

lion. The tomb dates from the 5th century B. 0. , and is probably

that of the Thespians who fell at Platijea, for those who fell at

Thermopylae were buried on the field.

See Leake, Travtia in Northern Oreece, II. 479 tq. ; Dodwell, Tour through

Greece, 1. 253; Bureian, Oeo^. von Qrie<henland, i. 287 i^.; Ulrichs, Reisen u.

Sorschungen in Qriechenland, ii. 84 tq. ; Miitheil. rf. deutsch. archaol. Inst, in

Athen, 1879, pp. 190 sq., 273 tq.; IIpaxriKd Trj^ iv 'A0iji/ai5 opxaioKoytKrii

iTOipuit, 1882, pp. 66-74.

THESSALONIANS, Epistles to the. Thessalonica,

now Salonica (q.v.), was in the time of the Romans the

nost important town of Macedonia. In consequence of

Its advantageous situation, on a good harbour and on

the Via Egnatia, the great trade road which connected the

Adriatic with the Hellespont, the town had surpassed the

old capital Pella, and had indeed become one of the chief

commercial centres of the ancient world. Since the Roman
conquest the seat of the Roman provincial government

had. been here. Here, as in Corinth, the conditions were

favourable for the reception of Christianity. The popula-

tion was not purely Greek, but cosmopolitan, a mixture of

divers nationalities. Such a population is always more

susceptible to religious novelties for good and for evil

than one of old, firmly established national growth. The

apostle Paul experienced this to his great joy and satis-

faction here also, as he for the first time set foot on the

» Xenophon {Hellm., vi. 3. 1 and 5) and Diodonis (xv. 46) speak of

Thespiaj as if it had been Bestroyed and its inhabitant^ driven away

before the battle of Leuctra ; but, as the Thespian troops were present

with the Thebans immediately before the battle (Pans., ix. 13, 8), it

would seem that only the walla, not the city itself, had been previously

i»«troyed. Soa Grote. Uiat. qf Qruce, ix. p. 379.

shores of Europe with the message of JesoS Christ. It
was about the year 52 or 53 that he, on his arrival
from Philippi, Preached the gospel of Christ in the rich
merchant city As in other places, he began with the
Jews. There was a Jewish congregation at Thessalonica,
as at all the great ports and trading centres of the Medi-
terranean, with their own synagogue and regular service.
For three Sabbaths Paul stood up in the synagogue, prov-
ing by the Scriptures that Jesus was the promised and
expected Messiah (Acts xviL 1-3). He had not much
success with the Jews, but this was more than compen-
sated by the number of "devout Greeks" (i.e., Gentiles
who already had some connexion with Judaism} whom he
won to a belief in Christ. He found hearing especially
with the chief women (Acts xviii. 4). But Paul had also
converted a not smaller number of real heathens. Indeed,
they must have constituted the majority of the Christian
church there formed, for in .his first epistle he says quite
generally that his readers, :n consequence of his preaching,
had turned from idols to the one true God (I Thess. i. 9).

Paul's stay in Thessalonica was short. The plots of tho
Jews soon obliged him to leave the town, and he betook
himself to Bercea (Acts xvii. 10), thence to Athens (Acts
xvii. 15), and finally to Corinth (Acts xviii. 1). The two
epistles were written to the church of Thessalonica during
a stay of a year and a half in Corinth (Acts xviii. 11),

about 53-54, not before this in Athens, as is asserted in

the subscri])tion of both epistles in the Codex Alexandrinua

and other MSS. For when Paul wrote the fust epistle

some time had elapsed since the formatioL A the church

:

some members were already dead (1 Thess. iv. 13),-and

Paul had worked for soma time, not only in Macedonia,

but also in Achaia (i. 7, 8). On the other hand, the church

appears to be comparatively young ; the conversions are

still spoken of everywhere in Macedonia and Achaia (i. 9).

All this points to the conclusion that tho first epistle was
written in Corinth, and this is confirmed by the opening

salutation (L 1), in which Silvanus (Silas) and Timotheus

are named as joint authors, for they were in Corinth with

Paul (Acts xviii. 6).

The first epistle gives us a very clear picture of the

disposition and state of such a young church, composed

of former heathens. They had received with enthusiasm

the gospel of Jesus Christ, the Bringer of salvation, the

Saviour in the approaching day of judgment (i. 9, 10).

But the realization of this salvation is now awaited with

impatience, and a sense of disappointment is experienced

because some members of the church have died without

having seen the advent of the Lord (iv. 13). At the

same time many there are still living in gross heathen

sins and vices (iv. 1-8). Paul had sent back Timotheus

from Athens to Thessalonica in order to advise the young

inexperienced church, and to obtain news concerning it

(iii. 1-5). He has just returned to Paul (iii. 6), and the

inforpiation received through this source is the occasion

of the first epistle,^ designed to supply the place of

Paul's personal presence and bring new exhortation and

instruction from the apostle to the young church, which

still much needed guidance.
_ „ ,. t n •

We have no information concermng the effect of this

letter It is conceivable, however, that tho church re-

quired yet further advice and direction from the apostle,

and so far it is not remarkable that Paul saw the need for

a second similar letter of teacUng and exhortation, l^is

second epistle also, if it is genuine, was written during

Paul's stay of a year and a half at Corinth, very soon after

« According to Acts xvii. 14-15 and iviu. 6, Silas and Timotbco.

had remained behind in Ber«a, and first met Paul
f^^^^J^^^

But according to 1 Thess. iii. 1-5 it must be understood that Timotheua

w^ i^ Athe^ with Paul, and had been s.nt thenca to Thessalomca.

XXIII. — ^8
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the first. For it also is written in the conjoinod names of

Silvanus and Timotheus, who were still with Paul, while

we must understand from Acts xviii. 1 8 that after Paul's

departure from Corinth they ceased- to be his companions.

The occasion of this epistle seems especially to have ariseu

from the circumstance that the church had been put into

fear and anxiety about the advent of Christ, perhaps by a

pretended letter from Paul. Two passages point to the

existence of such a thing : in iL 2, Paul says that the

church shall not let itself be alarmed " by word or by letter

as from us " {i.e., nominally coming from us), and in iii. 17

again Paul lays emphasis on his signature by his own
hand as the token (of genuineness) to be noticed in each

letter. IJ any case the chief aim of the epistle is to tran-

quillize the church concerning the advent of Christ, which

is not yet immediately imminent He particularly exhorts

them not to let themselves be shaken in mind, as that the

day of Christ is at hand (ii. 1, 2). For before this day
comes the " man of sin " must first appear, who seats

himself in the temple of God, and gives himself out for

God (iL 3-5). And he too is for the present kept back by

^nother power (ii. 6, 7). Only when the latter is taken

out of the way shall " that wicked " be revealed, and the

great falling away shall follow (ii. 8-12).

The genuineness of the two epistles has not remained

unquestioned by the newer criticism. Baur declared him-

self against the genuineness of both epistles,' and he is

followed by Van der Vies ^ and several others.' But in

general the predominant opinion of impartial criticism at

present is that the genuineness of the first epistle is

certain, while that of the second must be given up.

Thi3 is the opinion of Hilgenfeld {Z. f. leiss. TTieoL, 1862, p.

225-264; 1866, p. 295-391; 1869, p. iil iq.; 1870, p. 244 sq.),

Van Manen (Onderzoek naar de echlheid van Faulus tweeden brief

oath de Thessal07iicenscn, Utrecht, 1865), S. Davidson (Introd. to

the New Testament, 2d cd., 1882, i. 4-16, 336-351), Weizsacker
(Das apostolische Zeitaller, 1386, p. 249-261); and HoltziDann
also leans to the same view, without, however, definitely commit-
ting himself (Einl. in d. N. T., 2d ed., 1886, p. 233-241), The
genuineness of the first epistle is vindicated by Lipsius {ThetH. St.

u. Kr., 1854, p. 905-934), Von Soden [Hid., 1885, p. 263-310),

and Paul Schmidt (Z)er erste Thessalonicherbric/ neu erilSrt, Berlin,

1885), while, on the other hand, Kern {TUbi?ig. Zeitschr. f. Thcol.,

1839, ii 145-214) and Bahnsen {Jahrb. filr prot. Theol., 1880,

p. 681-705) attack that of the second. Grimm (TJieol St. u. Kr.,

1850, p. 753-816) and Westrik (De echlheid van den tweeden brief

aan de Thessalonicensen, Utrecht, 1879) have entered the lists for

the genuineness of both epistles.

The final decision of the newer criticism is justified by
the evidence. No real difiBculties can be brought against

the genuineness of the first epistle, but they certainly can

against that of the second. When Baur finds that the

epistles lack the characteristic Pauline ideas, he is only so

far right that the doctrine of justification by faith is not

dealt with, for which, however, no occasion arises. It has

been asserted that there are traces of imitation of the

epistles to the Corinthians, but the points of resemblance

arejnot such as to justify this conclusion. The connexion

of the passage in 1 Thess. ii 16 (the wrath of God is

already come upon the Jews) with the destruction Oi

Jerusalem rests on an arbitrary, uay false, interpretation.

And it cannot be maintained on impartial examination

that in 1 Thess. ii. 14, 15, the Jewish churches of Palestine

are set forth in a way unlike Paul, ns an example for the

heathen churches.

The objections to the second epistle are much weightier,

though here also not all the arguments adduced by hostile

' Pavlua der Aposiel Jesu ChrisH, 1846, and Theologitche Jahr-
VOeher, 1865, p. 141-168, reprinted in 2d ed. of Paulus, iL 841-869.

2 De beide brieven ann de Thessal&nicensen, Leyden, 1866.
' Eclsten also {Jahrb. f. prot. Theol., 1877, p. 731 sq.) and Steck

(Jolirb. f, prot Tkecli, 1883. p. 609-524) dispute the ganuinenees
uf the first epistle, presupposing the spuriousnesa of the second.

critics are valid. It has been often said that the author,

like the author of the Apocalypse, regards Nero as the

Antichrist, expecting him to reappear as ths arch-enemy

of Christ. But this interpretation of the short statement

of our e()istle cannot be proved. The assumption that

before the dawn of salvation godlessness would reach its

height, through the appearance of an arch-enemy of God
and His church is, so to speak, a dogmatic postulate which

rests on the prophecies of Daniel and other prophets of the

Old Testament. And, in so far as the picture of this arch-

enemy is endowed with historical features, they can quite

as well have been drawn from Caligula as from Nero.

For Caligula had already laid claim to the honours of a

god, and bocaose of this appeared to the Jews to be the

embodiment of godlessness. The assumption of such an
Antichrist would not be striking in Paul. Even if it

is- correct (as is generally and with reason taken for

granted) that by the hindrance which keeps back the

appearance of Antichrist (2 Thess. ii. 6, 7) the established

might of the Koman emperor and empire is to be under-

stood,, this view would be quite in keeping with • Paul's

views about the Koman dominion (Kom. xiii. 1-7). Yet
it must be conceded that the statements on this head
create real difficulty, if we compare them with those of the

first epistle, in which all stress is laid on the fact that the

day of the Lord comes as a thief in the night, and that

man must be prepared for it at any moment (1 Thess. v.

1-11). In the second epistle it is pointed out with equal

emphasis that the day of the Lord is not immediately
imminent, and that certain events must come first (2
Thess. ii. 1-10). It is certainly very striking that Paul,

so soon after the admonitions of the first kind, should

have given the quieting assurances of the second. And
2 Thess. ii. 2 and iii. 7 can hardly be explained except by
the supposition that the readers had been thrown into

alarm by a pretended epistle from Paul. Could this have
been da:-ed in that early time, almost under the eyes of

the apostle ? Finally, it is not to be denied that the style

of the second epistle is different from that of the first, and
that the contents often appear a mere imitation, except hi

the eschatological passages on account of which' it was
written. It must therefore be admitted that weighty if

not conclusive considerations have been produced against

its genuineness. (e. 8*.)

THESSALONICA. See Salomoa.
TKESSALY is the district of northern Greece whiqh

intervenes between Macedonia and the more purely

Hellenic countries towards the south, and between the

upland region of Epirus and the jEgean Sea. It forms an
irregular square, extending for about sixty miles in each
direction, and this area, which is for the most part leyel,

is enclosed by well-marked boundaries—by the Cambunian
Mountains on the north, and by Othrys on the south,

while on its western side runs the massive chain of Pindns,

which is the backbone of this part of Greece, and towards
the east Ossa and Pelion stand in a continuous line ; at

the north-eastern angle Olympus rises, and is the keystone
of the whole mountain feystem. The elevation of some of

the summits in these ranges is considerable, for three of

the peaks of Pindus are over 5000 feet, and Olympus,
Ossa, and Pelion reach respectively the height of 9754,
6407, and 6310 feet. The country that is contained

within these limits is drained by a single river, the

Peneius, which, together with the water of its numerous
confluents, passes into the sea through the Vale of Tempe.
This place, which the Greeks were accustomed to associate

with rural delights, is a chasm, cloven in the rockB, as the

fable tells us, by the trident of Poseidon, between Olymptw
and Ossa ; but though it poaaeases every element of tha
sublime. "* its features are soft and beautiful :rom th«
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broad wiading river, the luxuriant vegetation, and tlie

(slades that at intervals open out at the foot of the cliffs.

It is about four miles and a half long, and towards the

middle of the pass, where the rocks are highest, the pre-

cipices in the direction of Olympus fall so steeply as to

bar the passage on that side ; but those which descend
from Ossa are the loftiest, for they rise in many places not
less than 1500 feet from the valley. Owing to the length

»nd narrovrness of the ravine, it was a position easily

defended, but still it offered a practicable entrance to an
invading force, in consequence of which a number o£

ca-itles were built at different times at the strongest

points. On the north side of Thessaly there was an im-

portant pass from Petra in Pieria by the western side of

Olympus, debouching on the plain northward of Larissa
;

it was by this that Xerxes entered, and we learn from
Herodotus (vii. 173) that, when the Greeks discovered the

eTistence of this passage, they gave up all thoughts of

defending Tempe. On the side of Epirus the main line

of communication passed over that part of Pindus which
«ias called Mount Lacmon, and descended the upper valley

«f the Peneius to .^ginium in the north-west angle of

Thessaly, near which place now stand the extraordinary

iv.ouasteries of Meteora. This was the route by which
.'ulius Ciesar arrived before the battle of Pharsalia.

Another pass through the Pindus chain was that of

Gomphi, farther south, by means of which there was com-
munication with the Ambracian Gulf. The great southern

pass was that of Ccela, which crosses Mount Othrys nearly

opposite Thermopyte. These Thessalian passes were of

the utmoj-t importance to southern Greece, as comEasding
the approaches to that part of the country.

Though Thessaly is the most level district of Greece, it

does not present a uniform unbroken surface, but is com-
(K)sed of a number of sections which open out into one
sjother, divided by ranges of hills. The principal of these

were called Upper and Lower Thessaly, the former com-
prising the western and south-western part, which con-

tains the higher course of the Peneius and all t^ose of its

tributaries that flow from the south—the Enipeus, the

Apidanus, the Onochonus, and the Pamisus ; while the

latter, which reaches eastward to the foot of Ossa and
Pelion, is inundated in parts at certain seasons of the year
by the Peneius, the flood-water from which forms the lake

N^essonis, and, when that is full, escapes again and pours
itself into the Lake of Boebe. The chief city of the latter

of these districts was Larissa ; and the two were separated

from one another by a long spur, which runs southwards
from the Cambunian Mountains on the western side of

that city. Again, when Thessaly is entered from the

louth by the pass of Ccela, another plain, containing a
imall lake, which was formerly called Xynias, intervenes,

&id a line of low hills has to be crossed before the town of

T.'»aumaci is reached, which from its commanding position

overlooks the whole of the upper plain. The view from
this point has been described by Livy in the following

remarkable passage :
—" When the traveller, in passing

through the rugged districts of Thessaly, where the roads

are entangled in the windings of the valleys, arrives at this

cit; , on a sudden an immense level expanse, resembling

a vast sea, is outspread before him in such a manner
that the eye cannot easily reach the limit of the plains

extended beneath " (sxxii. 4). To the north-eastwards of

this, where a portion of the great plain begina to run up
in/0 the mountains, the Plain of Pharsalia is formed, which
18 intersected by the river Enipeus; and still farther in

tho same direction is the scene of another great battle,

OynoscephaUe. Thtssaly was further subdivided into four

ILi tricts, of which Pelasgiotis embraced the lower plain of

ih. ' Peneius, and Hestiaeotis and Thessaliotis respectively

the northern and the southern portions of the upper plain
;

while the fourth, Phthiotis, which lies towards the south-

east, was geographically distinct from the rest of the

country, being separated from it by a watershed. The
;
determining feature of this is the Pagasaus Sinus (Gulf

I

of Volo), a landlocked basin, extending fronj Pagasa at

j

its head to Aphetaj at its narrow outlet, where the chain

,

of Pelion, turnijig at rigLc angles to its axis at the end of

Magnesia, throws out a projecting line of broken ridges,

while on the opposite side rise the heights of Othrys. In
the heroic age this district was of great importance. It

was the birthplace of Greek navigation, for this seems to

be implied in the story of the Argonauts, who started from
this neighbourhood in quest of the golden fleece. From
it the great Achilles came, and, according to Thucydides
(i. 3), it was the early home of the Hellenic race. The site

of lolcus, the centre of so many poetic legends, is at no
great distance from the modern Volo. Near that town
also, at a later period, the city of Demetrias was founded by
Demetrius Poliorcetes, who called it one of the three fetters

of Greece, Chalcis and Corinth being the other two.

The history of Thessaly is closely connected with its geography.
The fertility of the land offered a temptation to invaders, and was
thus the primary cause of the early migrations. U was this
motive which first induced the Thessalians to leave their home in

Epirus and descend into this district, and from this movement
arose the expulsion of the Bceotians from Arne, and their settle-

ment in the country subsequently called Boootia ; while another
wave of the same tide drove the Dorians also southward, whose
migrations changed the face of the Peloponnese. Again, this rich
soil was the natural home of a powerful aristocracy, such as the
families of the Aleuadse of Larissa and the Scopadas of Crannon ;

and the absence of elevated position! was unfavourable to the
foundation of numerous cities, which might have fostered the
spirit of freedom and democracy. The plains, also, were suited to

the breeding of horses, and consequently the force in which the
Thessalian nation was strong was cavalry, a kind of troops which
has usually been associated with oligarchy. The wealth and the

semi-Hellenic character of the people—for in race, as in geographi
ical position, the Thessalians held an intermediate place betwee*
the non-Hellenic Macedonians and the Greeks of pure blood

—

caused them to be wanting in patriotism, so that at the time
of the Persian wars we find the Alenads making common cause

with the enemies of Greece. When they were united they were

a formidable power, but, like other half-organized communities,

they seldom combined for long together, and conscqueutly they
influenced but little the fortunes of the Greeks.

For several centuries during the Middle Ages Bouraanian immi-
grants formed so large a part of the population of Thessaly that

that district was called by the Byzantine writers Great Walachia
(yitydx-n BAoxfo) : the Jewish traveller, Benjamin of Tudela, who
passed through the country in the latter half of the 12th century,

describes them as then occupying it At vhe present day only a
few colonies of that race remain, the principal of which are found

on the western side of Olympus and in some of the gorges of

Pindus. The Turkish inhabitants are settled in the larger towns,

and here and there in the country districts, the most important

colony being those called Koiiiarates, wno were brought from

Konieh in Asia Minor shortly before the taking of Constantinople,

and planted under the south-west angle of Olympus. The Greeks,

however, form the vast majority of the population, so much so

that, even while the country belouged to the Ottomans, Greek was
employed as the official language. In accordan^j with the pro-

visions of the Berlin treaty, Thessaly was ceded to the Greeks by

the Porte in 1881, and since that period it has formed a portion

of the Hellenic kingdom. (H. F. T.)

THETFORD, an ancient borough and market-town,

partly in Norfolk and partly in Suffolk, is situated on the

Thet and Little Ouse, and on the Great Eastern Railway

line between Cambridge and Norwich, 36 miles south-west

of Norwich, 12 north of Bury St Edmunds, to which

there is a branch line, and 96 north-north-east of London.

The Little Ouse, which divides the counties, is crossed

by a cast-iron bridge erected in 1829. In the time of

Edward IIL the town had twenty churches and eight

monasteries. There are now three churches—St Peter's,

St Cuthbert's, and St Mary's ; of these St Mary's, on the

Suffolk side, is the largest. There are various monastie
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remains in the town. The most important relic of anti-

quity is the castle hill, a mound 1000 feet in circumference

and 100 feet in height, probably the largest of the Celtic

earthworks in England. The grammar school was founded

in 1610. In King Street is the mansion-house occupied as

a hunting lodge by Queen Elizabeth and James I. Brewing

and tanning are carried on ; and there are also manure

and chemical works, brick and lime kilns, flour-mills, and

agricultural implement works. The Little Ouse is navi-

gable from Lynn for barges. The population of the muni-

cipal borough. (area 7296 acres) in 1871 was 4166 and in

1881 it was 4032.

Thetford is supposed to have been the Sitomagus of the Romans.

In the time of the Saxoiis,' by whom it was called Theodford, it

was the capital of East Anglia. During the heptarchy it was

frequently desolated by the Danes. It was burned by them in

998 after a drawn battle between Swend and Ulfcytel, and again

after Ulfcytel's second battle at Ringmere, 10th May 1004. From
the reign of Athelstan to that of King John it possessed a mint.

The see of Elmhara was removed to it in 1070, but it was trans-

ferred to Norwich in 1094. At Domesday it had five burgesses, but

by the time of Edward III. they had increased to 953. It was in-

corporated by Elizabeth in 1 573. It returned two members to parlia-

ment from uie time of Edward VI., but was disfranchised in 1868.

THEVENOT, Jean de (1633-1667), an eminent Ori-

ental traveller, was a native of Paris, where he received

his education in the college of Navarre. The perusal of

works of travel ^ moved him to go abroad, and his circum-

stances permitted him to please himself. Leaving Franco

in 1652, he first visited England, Holland, Germany, and

Italy, and at Kome he fell in with D'Herbelot, who invited

him to be his companion in a projected voyage to the

Levant. D'Herbelot was detained by private afifairs, but

Thevenot sailed from Rome in May 1655, and, after vainly

waiting five months at Malta, took passage for Constan-

tinople alone. He remained in Constantinople till the end

of the following August, and then proceeded by Smyrna

and the Greek islands to Egypt, landing at Alexandria on

New Year's Day 1657. He was a year in Egypt, then

visited Sinai, and, returning vo Cairo, joined the Lent

pilgrim caravan to Jerusalem. He visited the chief places

of pilgrimage in Palestine, and, after being twice taken by

corsairs, got back to Damietta by sea, and was again in

Cairo in time to view the opening of the canal on the rise

of the Nile (August 14, 1658). In January 1659 he

sailed from Alexandria in an English ship, taking Goletta

and Tunis on the way, and, after a sharp engagement with

Spanish corsairs, one of which fell a prize to the English

merchantman, reached Leghorn on April 12. He now
spent four years at home in studies useful to a traveller,

and in November 1663 again sailed for the East, calling

at Alexandria and landing at Sidon, whence he proceeded

by land to Damascus, Aleppo, and then through Mesopo-

tamia to Mosul, Baghdad, and Mendeli. Here he entered

Persia (August 27, 1664), proceeding by Kirmanshahan

and Hamadan to Ispahan, where he spent five months

(October 1664-February 1665), and then, joining company
with the merchant Tavernier (q.v.), proceeded by Shiraz

and Lar to Bender-Abbas, in the hope of finding a passage

to India. This was difficult, because of the opposition of

the Dutch, and, though Tavernier was able to proceed,

Thevenot found it prudent to return to Shiraz, and, having

visited the ruins of Persepolis, made his way to Basra, and

sailed for India November 6, 1665, in the ship "Hope-
well,'' arriving at the port of Surat January 10, 1666.

He was in India for thirteen months, and crossed the

country by Golconda to Masulipatam, returning overland

to Surat, from which he sailed to Bender-Abbas and went

up to Shiraz." He passed the summer of 1667 at Ispahan,

1 His uncle Melchiscdech had similar tastes, and pubMshed a well-

known collection of Voyages (fol., Paris, 1663, sq.).

' It was at this time that he met Ghardin near PersepoUe, but that

disabled by an accidental pistol shot, and in October

started for Tebriz, but died on the way at Miyan^

(November 28, 1667).

Thevenot was an accomplished linguist, skilled in Turkish

Arabic, and Persian, and a curious and diligent observer. Ht
was also well skilled in the natural sciences, especially in botany,

for which he made large collections in India. His personal

character was admirable, and his writings are still esteemed, though

it has been justly observed that, unlike Chardin, be saw only the

outside of Eastern life. The account of his first journey was

published at Paris in 1665 ; it forma the iirst part of nia collected

Voyages. The licence is dated December 1663, and the preface

shows that Thevenot himself arranged it for publication before

leaving on his second voyage. The second and third parts were

posthmnously published from his journals in 1674 ana 16S4 (aU

4to). A collected edition appeared at Paris in 1689, and a second

in 12mo at Amsterdam in 1727 (5 vols.). There is an indifierent

English translation by A. Lovell (fob, London, 1687).

THIAN-SHAN, or Celestial Mountains. See Asia

(vol. ii. p. 686), Syk-Daria, and Turkestan.

THIBAUT, Anton Eriedrioh Justus (1774-1840),

one of the greatest of German jurists, was born at Hameln,

in Hanover, January 4, 1774, that is, ten years after his

contemporary and rival Hugo, about a year before Feuer-

bach, and five years before Savigny. Thibaut's father was

an officer in the Hanoverian army, a skilful mathematician,

and, like his son, a man of much force of character. ., His

mother was the daughter of the oberburgermeister of the

town. The Thibauts were of French descent ; they came

from a family which had been driven out of France on the

revocation of the edict of Nantes. As a child and youth;

Tliibaut lived in Hameln, Harburg, and Hanover. ' He was

fond of rov/ing, skating, and swimming, and, above all, of

music, which remained his passion through life. As a lad

he set his heart, chiefly for romantic .reasons, on being a

forester, and he actually spent two years as such. But he

soon became disenchanted, and in 179'2 went to Gottingen

to study. In 1793 he moved to Konigsberg, where Kant

still taught. Thibaut was deeply affected by the critical

philosophy; his very latest writings bear traces of it, and

it is not unimportant in the history of jurisprudence in

Germany that Hugo was equally influenced by it. From
Konigsberg Thibaut moved in 1794 to Kiel, where he

formed a friendship with Niebuhr, at that time a student

there. They lived for a year in the same house, taking

their meals together, and holding much converse on litera-

ture and politics. Both already displayed the bent of

their minds —Niebuhr despondent and affrighted at the

progress of the French, Revolution, Thibaut hopeful, un-

dismayed, and certain that eventually all would be welL

In 1798 he was appointed extraordinary professor of civil

law, and in the same year appepred his Versuche iiher

eimelne Theile der Theorie des Rechts (Kiel, 1798), a col-

lection of essays, of which by far the most important was
entitled "Ueber die Einfiuss der Philosophie auf die

Auslegung der Positiven Gesetze." Taking as his text an

observation of Leibnitz, he sought to show that history

without philosophy could not interpret and explain law.

The essay was partly by anticipation a corrective of tEA

teaching of the historical school of jurists. It enters into

speculations op the possibility of forming an ideal body of

law as a measure and mode of exposition of particular law,

—speculations which have nBve.r been continued, certainly

not by Thibaut. In 1799 he was made ordinary professor

of civil law. In that year was published his Theorie der

logUchen Auslegung des r'dinischen Rechts, onp of hjs most

remarkable works, a favourite book of Austin's, and, as

his well-annotated copy in the Inner Temple library shows,

one which he had most carefully studied. In 1800 Thibaut

married the daughter of Professor Ehlers'at Kiel. In 1802

somewhat envious scholar is wrong in saying that this was Theveno.t's

only visit tn the ruins (Chardin, Voyages, ed. Langles, viii. 346). Sae
Thevenot, pt. ii. bk- 3, chap. fk.



T H I B A U T 301

he published a short criticism of Feuorbach's theory of

criminal law. It is an excellent illustration of his good
Bense; it discriminates between what is good and what
is ,unsound and crude in the writings of criminal law
reformers; it recalls in many ways the speculations of

Bentham. The same year appeared Thibaut's essay Ueber

Besitz und Terjahrung. In 1803 Thibaut was called to

Jena, where he spent three years, made happier than they

otherwise would have been by intercourse with Goethe and
Schiller. At the invitation of the grand-duke of Baden he
went to Heidelberg to fill the chair of civil law and to

assist in organizing the university ; and he never quitted

that town, though he received in after years, as his fame
grew, invitations to Gottingen, Munich, and Leipsic. His
class was large, his influence-great; and, except Hugo and
Savigny, no civilian of his time was so well known. In

the work of the university he took an active part ; and he
Ciiltivated with rare devotion his favourite art. In 1814
appeared his Civilistische Abhandiungen, of which the prin-

cipal was his famous essay, the parent of so much litera-

ture, on the necessity of a national code for Germany.
He had no wish to enter into official or practical life,

"lam Professor Thibaut, and wish to be nobody else."

tn 1819 he was appointed representative in the first

chamber of the Baden parliament. He- was also made
member of the Scheidungsgericht. In 1825 appeared
anonymously his work Ueber die Reinheit der Tonkunst, in

which he eulogized the old ruusic, and especially that of

his favourite master, Palestrina. It involved him in a

contest with NageU and other admirers of the new school

of music, whose merits Thibaut was somewhat slow to

own. This has been translated into English by W. H.
Gladstone. In 1836 Thibaut published his Erdrterurx-n
des romischen Rechts. One of his last works was a contri-

bution in 1838 to the Archiv fur die civilistische Praxis,

of which he was one of the editors (see below). Ho died

peacefully, full of years and honour, on the 29th of March
1840.

Thibaut was of the middle height and broad-shouldered,

his eyes bright and piercing, his head noble and striking

;

his whole appearance told of power, simplicity, and reserve.

All who knew him speak of his strong personality, his

manly consistent nature. Young men loved him, and he

drew to the young. If- he somfitimes signed his letters

"Semper idem A. F. J. Thibaut," it was not a phrase.

Every incident told of him has a curious flavour. He was

much more than a jurist: he deserves to. be remembered

in the history of music. Palestrina and the early com-

posers of church music were his delight. " Jurisprudence

is my business ; my music room is my temple." His

friend, Dr Baumstark, has left an interesting record of his

musical pursuits and of the work of his " Sangverein " at

Heidelberg. Among the masters of Gnrman prose Thibaut

holds no mean place. Nothing could be clearer, more

unpedantic and unpretentious, than his exposition ; his

prose is scarcely inferior to Lessing's. Like his speech,

his -written style was simple and manly, but it is simplicity

markfd by care, and is rich in the happy accidents of

expression which come only to true artists. He liked the

old classical models; he read and reread {he classics,

ancient and modern, his taste being catholic enough to

include Plato and Chrysostom, Jlontaigne, Hume's Essays,

Adam Smith's works, Ferguson's Essay on the History of

Civil Society (which he particularly admirsd), and the

later developments of German literature.

Host of Thibaut's works have already been mentioned. Several

Df them, however, deserve further notice. And first as to his essay

)n the necessity of a code for Germany ("Ueber die Nothwendi(;-

kcit eines allgemeinen biirgerliclicn Rechts fiu- Deutacliland ").

No more peraaasive arcument for codification was ever advanced,

it has all the vigcur of Benthani's arKUmenU for the earns cause.

bat is without his pamphleteering recklessnesa of expression.
Unlike Hugo, whose education dated back to the time wlien French
literature was supreme in Germany and who felt himself somewbai
a stranger to later German culture, Thibaut was of his own time,
sensitive to the great change which had come over Germany aftel
the battle of Leipsic, conscious of the insufficiency of Roman law,
and eager to promote the greatness of his country. In his con'
tnbution to tirn'Archivfar die civilistische Praxis, in 1838, oi
"the so-called historical and unhistorical school," he tells tW
history of his memorable essay on the necessity of a code fol
Germany. Ho had seen many German soldiers in 1814 about W
march to Paris. He realized the change which tliis denoted ; and
out of the fulness of his heart he wrote the essjy in a fortnighli
The mode of treatment is more comprehensive than the theme

]

and to-day, perhaps partlv for this reason, the essay is as readable
as it ever was ; jurists have not yet carried out all the sug-
gestions whicli it contains. For Germany, its Boil freed and iti

honour vindicated, a happy future had, he prcdicisd, been opened
up. ''The division into small states was inevit<iblo, and not tj
be deplored. The existence of great states is ai'vays in a senaj
unnatural ; it implies a warm life only at one point,—a constant
repression of individuals for a common object, and no real unity
between the rulers and the subjects. In a land of small states, on
the other hand, the peculiarity of each Das full play ; there is
developumnt of variety, and the unity of princes and people is
deeper and more living." The only unity practicable and needful
in Thibaut's judgment was oue of law ; and for such all the
German Governments should labour. His review of the state at
jurisprudence in Gei-many is severe ; it recalls tne contemporane-
ous criticisms passed by Bentham on English law. Thibaut pointed
out luminously the contrast between the fundamental conceptions
of Roman and German society, and the inadequacy of Roman law
to supply defects in German jurisprudence. It was not pleasing
to many jurists to be told that a few lectures on the laws of the
Persians and Chinese would do more to awaken a true judicial
sense than minute discjuisitions on the Roman law of intestacy—"
observations the full effect of which Thibaut himself did not
perhaps conceive. The essay was as much a condemnation of the
entire state of jurisprudence as an argument for codification ; it

was a challenge t6 civilians to justify their very existence. Savigny
took up the challenge thus thrown down ; and a long controversy
as to points not very clearly defined took place. The giory oi
the controversy belonged to Savigny; the real victory rested with
Thibaut. By recent legislation Germany has carried out some of

the ideas of Thibaut ; and others indicated but not developed in

his essay remain tc bo completed by a scientific school of juristai

One of his works best worth reading is his Theory of OoTisiruclion.

Though directly applicable to Roman law, it if. of general use.

The subject is divided into- two branches—"Interpretation nach
der Absicht des Gesetzgeber " and " Interpretation iia;h dem
Grunde des Gesetzes," or, as An^tiii expresses the distinction in &
marginal note on his copy, "What the legislator would have con-
templated had he conceived his purpose completely and distinctly,

and what the legislator actually contemplated. " It would be inter-

esting to compare the rules of mterpretation stated by Thibaut with
the rules of construction, familiar to English lawyers, laid down by
Coke in Heydon's Case, 3, lb, Reports. Thibaut's best-known wort
is on the Pandects (System des Pandcl-tenrechts, 3 vols., 1803), a
part of which was translated by Lord-Justice Lindley. He was
one of the earliest to criticize the divisions found in the Institutes,

and he carried on with Hugo a controversy as to these points.

Thibaut's own classification earlier is unsatisfactory. He divided

the subject into public law (that which treats of the relations

between Goverument and subjects), private law, and international

law. Public law ho subdivided into constitutional law (Slaals-

recht, the laws binding on the sovereign) and administrative law

{Regierungsrecht, or criminal law, and laws relating to finance and

police). The laws relating to civil process were dealt with partly

under administrative law and partly under private law. Status

was placed partly in the former partly in the latter ; and the law

as to guardianship and parental authority is treated aa a part of

the law of police. Thibaut, however, abandoned in [iractice this

unscientific division. One of his most interesting works is hia

posthumous treatise on the "Code Civil," Lehrbuch des fratads-

isclien Civilrcchts in stetcr Verglcichung mil dem rijmisc/ien Civil-

rccht. While criticising the code, .which he desipiatcs as in the

highest dcTCO unsystematic, he recognizes in it merits which

German jurists of his time were reluctant to admit
In modern German legal literature Thibaut's influence is not very

perceptible. Even at Heidelberg it was quickly superseded by tliat

of his successor, Vangcrow, and in Germany his works are now little

used as text-booke. But those best able to judge Thibiut have

most praised him. Austin, who ewcd much to him, deaciibcs hira

as one " who for penetrating acui ness, rectitude of judgment and

depth of learning, and eloquence f exposition may bo placed, b^

the side of Von Savigny, at the head of all linng civilians;

and elsewhere ho nraises Thibaut's indefatigable jierseverance and
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"sagacity not surpassatlo. " High though such eulogies are, they

are scarcely adequate. Jn Thibaut'a works arc promiacs which lio

did not fulfil, and they contain fertile suggestions which future

jurists may utilize. It was not the least of his merits that he

introduced scientific methods into legal practice and practical

sense into jurisprudence. (J. Mt.)

THIELT, a town of Belgium, in the 'province of West

Flanders, 15 miles south-south-east of Bruges, on a branch

line between Ingelmnnster and Deynze. It manufactures

linen and woollen goods, gloves, vinegar and spirits, and

has tanneries and bleacheries. There is also some trade in

cattle and grain. The town was of considerable import-

ance in the Middle Ages, but was almost entirely destroyed

by fire in 1383, a calamity from which it never whollj'

recovered. The population in 1876 was 10,527.

THIERBY, the name of two excellent French historians,

brothers (Augustin and Am^d^e), both of whom, though

their literary and historical faculty was not quite equal,

displayed the same devotion to historical study.

I. Jacques Nicolas Augustin Thierry (1795-1856),
the elder and most gifted, was born at Blois on the 10th

May 1795. He had no advantages of birth or fortune,

but was greatly distinguished at the Blois grammar school,

^nd entered the ficole Normale, an establishment which,

designed on the best principles to supply France with

perfectly equipped teachers, has on the whole done more
nervice to journalism and literature than to pedagogy.

fle appears to have been very susceptible to personal

influences, and was for a time docile tQ St Simon and
jifterwards to Comte. But his real bent was towards more
jolid studies, and, under the impulse of the strong current

petting at the time towards mediaeval research, he began,

jnd in 1825 published, his History of the Norman Conquest

of England, much altered and improved in the later edition

of 1840. Two years later be published important Lettres

fur I'Histoire de France, attacking the traditional method
pf history-writing, and recommending recourse to the

original documents. About this time the heavy calamity

of blindness threatened him, and by 1830 he had totally

lost his sight. His marriage, however, with Julie de

Qu^rengal, a woman of ability, considerably lightened his

misfortune, and about the same time he was elected to

the Acad^mie des Inscriptions. He continued to pursue

his historical studies, now through other eyes, and in

1834 published Dix Ans d'Etudes Historiques, which was
followed by his capital work, the liecits Merovingiens, in

1840. His later years were chiefly occupied in the study

of the history of the Tiers 6tat, which bore fruit in more
than one publication. He died at Paris on May 22, 1856.

The duller school of picturesque Dryasdusts (a rather miraculous
combination) who have profited by Thierry's labours and continued
his work have sometimes charged both him and his brother with

having entered on history with their minds full of Walter Scott,

and with having subordinated facts to graphic presentation. The
charge is entirely unjust, and is generally found in the mouths
of those who are particularly ill qualified to make it, inasmuch as

they owe Thierry nearly everything iu style. By others he is de-

scribed as the.founder of the picturesque school, and in this capa-

pity, no doubt, he has much to answer for. His own work, how-
ever, is of a very high and remarkable character. He had hardly

fny forerunners, unless Gibbon may be counted as one, and his

freedom from the besetting sin of his own school—the subordina-

tion of sober history to picturesque description and romantic
harrative— is best seen by comparing him with his contemporary
fiarante, who, however, is himself not to be named otherwise than
fionoris causa.

II. Ami5di£e Simon Dominique Thierry (1797-1873)
was the younger brother of Augustin, and was born on
the 2d August 1797. He began life as a journalist (after

an essay, like his brother, at schoolmastering), was con-

nected with the famous ror antic harbinger the Globe, and
obtained a small Governr ant clerkship. His first book
was a brief history of Gu.jnno in 1825, and three years

later appeared the HUtoire dea Gaulois, which was received

with much favour, and obtained ]iim, from the royalist

premier Martignac, a history professorship at Besan^on.

He was, however, thought too liberal for the Government
of Charles X., and his lectures were stopped, with the

result of securing him, after the revolution, the important

post -of prefect of the Haute-Saone, which he held eight

years. During this time he published nothing. In 1838
he was transferred to the council of state as master of

requests, which post he held through the revolution of

1848 and the coup d'etat till 1860, when he was mad(»

senator—a paid office, it must be remembered, and, in

effect, a lucrative sinecure. He also passed through all the

ranks of the Legion of Honour, became a member of the

Acad^mie des Inscriptions in 1841, and in 1862 received

the honorary degree of D.C.L. at Oxford. He had, except

during the time 'of his prefecture, never intermitted his

literary work, being a constant contributor to the Revue

des Deux Mondcs, his articles (usually worked up after-

wards into books) almost all dealing with Roman Gaul

and its period. The chief were the Histoire d'Attila

(1856), frequently reprinted, the Histoire de la Gaule sou»

VAdministration Romaine (1840-2), a Tableau de I'Empire

Romain, and, in imitation of his brother, certain Recits of

Roman history, a book on St Jerome in 1867, and one

on Chrysostom and Eudoxia in 1873. He died March

27, 1873.
His literary and historical genius was perhaps inferior to his

brother's, and he exhibits more of the defects of tho anecdotic

method of writing history, but he shared Augustin's passion for

going to the fountainhead and for animating the dry bones of mere
chronicles and mere academic discussions with accounts of the lif»

of peoples.

THIERS, a town of France, chef-lieu of an arrondissc-

ment in the department of Puy-de-Dome, on the railway

betweeti Clermont and St Ltienne, 24 miles east-north-

east of the former town. It is most picturesquely situated

on the side of a hill, at tho foot of which the Durolle

rapidly descends through a narrow valley into the Dore, in

its turn a tributary of the Allier. The streets, rising in

steep rows, contain many wooden and gabled houses, some
of which are as old as the 15th century, and a fine view

of the Flair, jf Limagne and the Dome Hills is obtainable

from the terraces. All the processes of making cutlwy

maybe seen at Thiers, giving employment to 12,000 wo.ik

men in the town and the villages within a radius of 6 to 7

miles. Sheath-making, tanning, and paper-making (chiefly

stamps and playing cards) employ 8000 hands, and lh»

business done reaches £1,200,000 per annum. The chu tcb

of Le Moutier, so named from a Benedictine mona.st'vry

of which it formed part, contains building of the 7th, 8th,

and 11th centuries; the tower is more modern. There

were 12,005 inhabitants in 1886 (commune 16,754).

Thiers was sacked in 523 by the soldiers of Thierry, the sou of

Clovis ; and Gregory of Tours speaks of a wooden chapel which
then existed here (on the site of the present church of Le Moutitr).

The church of St Genez was built in 573 by Avitus, bisho|> of

Clermont, on the site of the ancient Tigernum Castrum, was rebuilt

in 1016 by Wido, lord of Thiers, and again in the 12th cent.iry.

There is some curious mosaic work of the 12th century, aud a fine

tomb of the 13th. The commercial importance of Thiers was
greatly increased three centuries ago, when the manufacture of the

larger kinds of cutlery was introduced from Chateldon, between
Vichy and Thiers.

THIERS, Louis Adolphe (1797-1877), "liberator of

the territory," as even the short-lived gratitude of France

continues to call him, was born at Marseilles on April 16,

1797. His family are somewhat grandiloquently spoken

of as "cloth merchants ruined by the Revolution," but it

seems that at the-actual time of his birth his father was

a locksmith. His mother belonged to the family of the

Ch^niers, and he was well educated, first at tho Lyc^e of

Marseilles, and then in the faculty of law at Aix. Here

he began hia life-long friendship with Mignet, and_wfta
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called to the bar at the age of 23. He had, however, little

taste for law and much for literature ; and he obtained (it

is said by an ingenious trick, and in spite of unfair and
prejudiced attempts to deprive him of it) an academic

prize at Aix—for a discourse on Vauvenargues. In the

early autumn of 1821 Thiers went to Paris, and was
quickly introduced as a contributor to the Constitutionnel,

at first on literary and then on general and especially

political subjects, as well as art and the drama. In each

of the years immediately following his arrival in Paris he

collected and published a volume of his Constitutionnel

articles, the first on the salon of 1822, the second on a

tour in the Pyrenees. He was put out of all need of

money by the singular benefaction of Cotta, the well-

known Stuttgart publisher, who was part-proprietor of the

Constitutionnel, and made over to Thiers his dividends, or

part of them. Meanwhile he became very well known in

Liberal society, especially in the house of Laffitte, and he
had begun and was rapidly compiling (at first with the

assistance of M: Felix Bodin and afterwards alone) the

celebrated Histoire de la Revolution Franfaise, which
founded his literary and helped his political fame. The
first two volumes appeared in 1823, the last two (of ten)

in 1827. The book brought him little profit at first, but

became immensely popular. The well-known sentence of

Carlyle, that it is "as far as possible from meriting its

high reputation," is in strictness justified, not merely in

regard to this, but in regard to all Thiers'." historical work,

which is only too frequently marked by extreme inaccu-

racy, by prejudice which passes the limits of accidental

unfairness and sometimes seems to approach those of

positive dishonesty, and by an almost complete indifference

to the merits as compared with the successes of his heroes.

But Carlyle himself admits that Thiers is " a brisk man
in his way, and will tell you much if you know nothing."

In other words, the Histoire de la Revolution (again like

its author's other work) possesses in a very high degree

the gifts of clearne.ss, liveliness, and intelligible handling

which so often distinguish French writing. Coming as

it did just when the reaction against the Revolution was

about to turn into another reaction in its favour, it was
assured of success.

For a moment it seemed as if the author had definitely

chosen the lot of a literary man, even of a literary hack.

He planned an Histoire Gcnernle, and was about to survey

mankind from China to Peru on the deck of a French

man-of-war as a preliminary proces.s. But the accession

to power of the Polignac ministry in August 1829 changed

his projects, and at the beginning of the next year Thiers,

with Armand Carrel, Mignet, and others, started tit!

National, a new opposition newspaper, which openly

attacked the older Bourbon line and was foremost in pro-

voking the famous and fatal Ordonnances of July. Thiers

himself was the soul (or at least one of the souls) of the

actual revolution. What share he had in the process

sometimes attributed to him of " overcoming the scruples

of Louis Philippe" is no doubt a debateablo question, with

,'the problem in limine of the debate whether Louis

Philippe had any scruples to overcome. At any rate

Thiers had his reward. He ranked, if not at once, yet

very soon, as one of the radical though not republican

supporters of the new dynasty, in opposition to the party

of which his rival Guizot was the chief literary man, and

Guiuot's patron the duke of Broglie the main pillar among

the nobility, and which might be called by comparison

Conservative. At first Thiers, though elected deputy for

Aix, obtained only subordinate places in the ministry of

finance. After the overthrow of his patron Laffitte, he

seemed to change his politics and became much less

radical and, after the troubles of June 1832, this tend-

ency was strengthened or rewarded by his appointment to

the ministry of the interior. He repeatedly changed his

portfolio, but remained in office for four years, became
president of the council and in effect prime minister, and
began the series of quarrels and jealousies with Guizot
which make one of the chief and not the most creditable

features of the politics of the reign. At the time of his

resignation in 1836 he was foreign minister, and, as
usual, wished for a spirited policy in Spain, which he could
not carry out. He travelled in Italy for some time, and it

was not till 1838 that he began a regular campaign of

parliamentary opposition, which in March 1840 made him
president of the council and foreign mmister for the second
time. But he held the position barely six .months, and,
being unable to force on the king an anti-Eaglish and
anti-Turkish policy, resigned on October 29, afte.- having,

as was generally thought, with the direct purpose of stir-

ring up Anglophobia, begged the body of Napoleon .'rom

England. This was made the occasion of the ceremcay
immortally ridiculed by Thackeray, and, it is said, con
demned by Thiers himself as unworthy of the occasion.

He now had little todo with politics for some yeans, and
spent his time on the preparation, on a much larger scale

than his first work, of his Histoire dii Comul<it ef de

I'Empire, the first volume of which appeared in 1845, and
which continued to occupy him for more than twenty
years of composition and nearly twenty of publication.

During the interval, though he was still a member of the

chamber, he spoke rarely, but after the beginning of 1846
his appearances were more frequent, and he was evidently

bidding once more for power on the liberal and reforming

side. Immediately before the revolution of February he
went to all but the greatest lengths, and when it broke

out he and Odillon Barrot were summoned by the king,

but it was too late. Thiers was unable to govern the

forces he had helped to gather, and he resigned.

Under the republic he took up the position of conserva-

tive republican, which he ever afterwards maintained (his

acceptance of the republic being not much more heartfelt

than his subsequent acceptance, after an interval, of the

empire), and he never took office. But the consistency of

his conduct, especially in voting for Prince Louis Napoleon
as president, was often and sharply criticized, one of the

criticisms leading to a duel with a fellow deputy, Bixio.

On the whole, his conduct during these years, and still

more during the last years of Louis Philippe, may be said

to have been not wholly creditable. He was arrested at

the coup d'etat (when some malicious and apparently

false stories were spread as to his cowardice), was sent

to Mazas, and then escorted out of France But in the

following summer he was allowed to return. For the next

decade his history was almost a blank, his time being

occupied for the most part on T/ie Consulate and tlve

Empire. It was not till 1863 that he re-entered political

life, being elected by a Parisian constituency in opposition

to the Government candidate. For the seven years follow-

ing he was the chief speaker among the small band of

anti Imperialists in the French chamber, and was regarded

generally as the most formidable enemy of the empire,

—

all the more formidable because he never gave occasion

for taking any violent steps against him. It has been

pointed out that, while nominally protesting against tht-

foreign enterprises of the empire, he perpetually harped

on French loss of prestige, and so contributed more than

any one else to stir up the fatal spirit which brought

on the war of 1870, and that, while constantly criticizing

and weakening the Government of his country, he gave

it no help nor even offered any. Even wh«n the Liberal-

Imperialist Ollivier ministry was formed, ho maintained

at first an anything but benevolent neutwlity, and the,.
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an open opposition, and it would be pleasant to feel more

certain than wa can feel that his vigorous denuncia-

tion of the war with Prussia was the result of honest

conviction, and not merely of the fact that it was not his

war. At any rate, it brought him great unpopularity for

the moment, with a coiresponding reaction of gratitude

when the crash came. Again it is impossible to be sure

whether mere " canniness," or something better, kept him

from joining the Government of the National Defence, of

which he was in a manner the author.

Nevertheless the collapse of the empire was a great

opportunity for Thiers, and it was worthily accepted. He
undertook in the latter part of September and the first

three weeks of October a circular tour to the different

courts of Europe, in the hope (which he probably knew to

be a vain one, though the knowledge neither daunted his

spirit nor relaxed his efforts) of obtaining some inter-

vention, or at least some good offices. The mission was
unsuccessful ; but the negotiator was on its conclusion

immediately charged with another— that of obtaining, if

possible, an armistice directly from Prince Bismarck. For

a time this also failed, as the Provisional Government
would not accept the German conditions ; but at last

France was forced to yield. The armistice having been

arranged, and the opportunity having been thus obtained

of electing a Kationai Assembly, Thiers was chosen deputy

by more than twenty constituencies (of which ha preferred

Paris), and was at once elected by the Assembly itself

practically president, nominally " chef du pouvoir ex6-

cutif." Ho lost no time in choosing a coalition cabinet,

and then personally took up the negotiation of peace.

Probably no statesman has ever had a more disgusting

task ; and the fact that he discharged it to the satisfaction

of a vast majority, even in a nation popularly reputed the

vainest, the least ballasted with common sense, and the

most ungrateful to public servants who are unsuccessful, is

the strongest testimony to Thiers's merits. After contest-

ing the matter, on the one side with the determination of

Germany to have the pound of flesh, on the other with

the reluctance of the Assembly to submit to the knife, he

succeeded in convincing the deputies that the peace was

necessary, and it was (March 1, 1871) voted by more than

five to one.

Thiers held office for more than two years after this

event,—a length of tenure which, in the circumstances

and considering the French temper, is very surprising, and

shows th« strength of the general conviction that he alone

could be trusted. Ho had at first to meet and crush at

once the mad enterprise of the Paris commune ; and the

severity which v.-as undoubtedly shown in doing this is

mere than justified by two considerations,— first, that

failure to suppress it would have meant anarchy through-

out France ; and, secondly, that the Germans would

almost to a certainty have made it a pretest for further

demands. Soon after this was accomplished, Thiers be-

came (August 30) in name as well as in fact president of

the republic, and he set himself with vigour and success

to the tasks of rearranging the army, the finances (includ-

ing the paying off of the war indemnity), and the civil

service, and of procuring the withdrawal of tho German
army of occupation.

Tne strong personal will and inflexible opinions of the

president had much to do with the resurrection of France

;

but the very same facts wade it inevitable that he

should excite violent opposition. It seems to be gene-

rally acknowledged that to him personally were due the

establishment and retention of the republican rather than

the monarchical form of government, to which latter the

Assembly as first elected was notoriously disposed. Ho
was a confirmed protectionist, and free-trade ideas had

made great way in Franco under tho empire : ho wab an
advocate of long military service, and tho devotees of la

revanche were all for the introduction of general and com-
pulsory but short service. Both his talents and his temper
made him utterly indisposed to maintain the distant,

Olympian, apparently inactive, attitude which is supposed
to be incumbent on a republican president ; and (for his

tongue was never a carefuily governed one) he sometimes
let drop expressions scarcely consistent with constitutional

theories of the relation of the chief of the state, whether
president or king, to parliament. In January 1872 he
formally tendered his resignation ; but the country was
then in too manifestly disorganized a condition to allow

even his enemies to accept it. His position, however, was
clearly one not tenable for long in such a country as

France. The Right (and not merely the Extreme Right)

hated him for his -opposition to the restoration of tho

monarchy, and with some justice reminded him of former

declarations and opinions on the subject ; the Extreme Left

could not forgive the suppression of the commune, while

some radical leaders, who may have had little sympathy
with the commune itself, saw in his great reputation and
imperious personality a bar to their own accession to power.

His chief supporters—men like R^musat, Bartheleiny Saint-

Hilaire, and Jules Simon—were pien rather of the past than

of the present ; and he had few younger adherents.

The year 1873 was, as a parliamentary year in France,

occupied to a great extent with attacks on Thiers! In

the early spring regulations were proposed, and on April

13 were carried, which were intended to restrict the

executive and especially the parliamentary powers of the

president. On the 27th of the same month a contestevi

election in Paris, resulting in the return of the opposi-

tion candidate, M. Barodet, was regarded as a grave

disaster for the Thiers Government, and that Government
was not much strengthened by a dissolution and recon-

stitution of the cabinet on May 19. Immediately after-

wards the question was brought to a head by an interpel-

lation moved by the duke of Broglie. The president

declared that he should take this as a vote of want cf

confidence ; and in the debates which followed a vote tf

this character (though on a different formal issue, and

proposed by M. Ernoul) was carried by 16 votes in a

house of 704. Thiers at once resigned (May 24).

He survived his fall four years, continuing to sit in the

Assembly, and, after the dissolution of 1876, in theChambf.r

of Deputies, and sometimes, though rarely, speaking. He
was also, on the occasion of thisdisiolution, elected senator

for Belfort, which his exertions had saved for France ; but

he preferred the lower house, where he sat as of old for

Paris. On May 16, 1877, he was one of the « 363 " who
voted want of confidence in the Broglie ministry (thus

paying his debts), and he took considerable part in organ-

izing ihe subsequent electoral campaign. But he was

not destined to see its success, being fatally struck \(ith

apoplexy at St Germainen-Laye on September 3. Thiers

had long been married, and his wife and sister-in-law.

Mile. Dosne, were his constant companions ; but he left no

children, and had had only one—a daughter,—who long

predeceased him. He had been a member of the Academy

since l834. His personal appearance was remarkable,

and not imposing, for he was very short, with plain

features, ungainly gestures and manners, very near-sighted,

and of disagreeable voice; yet he became (after wisely

giving up an attempt at the ornate style of oratory) a very

effective speaker in a kind of conversational manner, and

in the epigram of debate he had no superior among the

statesmen of his time except Lord BeaconsSeld.

Thiers is by far tho most gittsd and interesting of tho group

of literary statesman—not statesmen who have had apmchaitt for.
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literature, but men of letters whose literary distinction has niaJo

them politicians—which fcrrms a unique feature m the French

political history of this century. Numerous as these are, there are

only two who are at all comparable to him—Guizot and Lamartine ;

and as a statesman he.stands far above both. Nor is this eminence

merely due to his great opportunity in 1870 ; for Guizot might

under Louis Pliilippe have almost made himself a French Walpole, at

least a French Paimerston, and Lamartine's opportunities after 1848

were, for a man of political genius, illinutnole. Uut botli failed,

—Lamartiuo almost ludicrously,—while Thiers in hard conditions

made a striking if not a brilliant success. A devil's advocate may
indeed urge that his egotist and almost gasconading temperament
stood hiin in stead in tlie trying circumstances of his negotiations

with the powers and with Prince Bismarck,—but this is not really

to his discredit. No less masterful methods than his would havo

sufficed to bring France into order from the chaos succeeding the

fall of the empire and the invasion of the Germans. But Thiers only

sliowed well when he was practically supreme. E%'en as the minister

of a coustitutional monarch his intolerance of interference or joint

authmity, his temper at once imperious and intriguing, his invete-

rate inclination towards brigue, that is to say, umlerhand riv.ilry and
caballing for power and place, showed themselves unfavourably ; and
his constant tendency to inflame the aggressive and chauvinist spirit

of his country, though it may fairly claim to havo been a kind of

patriotism, neglected fact, was not b.ised on any just estimate of

the relative power and interests of France, and led his country more
than once to the verge—once, though he affected to warn her olf,

over the verge—of a great calamity. In opposition, both nnder
Louis Philippe and under the empire, and creu to some extent in the

last four years of his life, his worse qualities wore always manifested.

Uut wilh all these drawbacks ho conquered and will retain a. place

in what is perhaps the highest, as it is cei'taiuly the smallest, class

of statesmen—tlie class of those to whom their country luis had
rccoui-sc in a great disaster, who havo shown in bringing her through
that disaster the utmost constancy, courage, devotion, and skill,

and who have been rewarded by as much success as the occasion

permitted.

As a man of letters Thiere is very much smaller Ho has not

only the fault of ditfuseness, whicli is common to so many of tho

best-known histories of this century, but others as serious or more
60. The charge of dishonesty is one never to lie lightly made
against men of snch distinction as his, especially when tliiir cvi-

j

dent confidence in their own infalliliility, tlieir faculty of ingemoaa
casuistry, and the strength of will wliicli makes them (unconsciously,

ti ) doubt) close and keep closed the eyes of their nii-'d to all incou-

vfuient facts and inferences supply a more charitable explanation.

But it is certain that from Thiers's dealings with the men of the

firet Revolution to his dealings with the battle of Waterloo, constant,

angry, and well-snpported protests against his unfairness were not
lacking. Although his search among documents was undoubtedly
wide, its results are by no means always accurate, aud his admireis
themselves admit great inequalities of style in him. These
:haractcristics reappear (accompanied, howevt-r, by frequent touches

of the epigrammatic power above mentioned, which seems to have
some to Thiers more readily as an orator or a journalist than as an
historian) in his speeches, which have, since his death, been
collected in many volumes, by his widow. Sainte-Beuve, whose
notices of Thiers are generally kindly, says of him. " M Thiers

salt tout, tranche tout, parle de tout," and this omniscionco and
**cocksur"ness" \to use the word of a piimo minister of England con-

temporary A'ith this prime minister of Fiance) are perhaps tlio chief

pervading features both of the statesman and tlie man of lettcj's.

His histories. In many different editions, and his speeches, as above, are easily

aeccsslble, his minor woiks and newspaper aniclcs have nor. we believe, bt-en

eolit'Cted In any fm m. Works on him, by M Laya, .M de .Maza.lo. his colleague

and friend M Jules Simon, and others, are nunieruu-* Cut a tiiorou^h biocraph-
ical study of him has not yet been made ; and, thnnf;b monuments enouch have
been raised in Ins own conntry. It Is e^co there often ron'^lMttied that the
fnctasant and futile political >tru(r2ies of the lost ten years ha»e too much
ftbscored the reputation and weakened the memory of the last great statesman of

France. (G SA.)

THtRLWALL, Connop (1797-1875), bishop of St

David's, was born at Stepney on 11th January 1797, and

was the son of the Rev. Thomas Thirlwall, at the time

recturer at St Dunstan's, Stepney, and afterwards rector

of Bowers Gifford, in Essex. The family were of North-

umbrian extraction. Young Connop showed the most

remarkable precocity, learning Latin at three, reading

Greek at four, and writing sermons at seven. When he

was twelve his admiring father published his Prtmitue,

sermons and poems, the thoughts of an imitativo boy in

the style of a grown man. No especial greatness could

have been safely predicted from these performances, which

Thirlwall assiduously strove to suppress in after years.

He shortly afterwards went to the Charterhouse, where

23-13

he \vroto a number of letters to a friend named John
Candler, some of which have been preserved. They dis-

play the same extraordinary prematurity, but are barren

of anything original except what he himself calls " sensi-

bility to the great and beautiful in morality." By a

curious coincidence his future rival in Greek history,

Grote, and Hare, his coadjutor iu the translation of

Niebuhr, were among his schoolfellows. He took up his

residence at Trinity College, Cambridge, iu October 1814,
and gained the Craven university scholarship, one of three

recorded instances of this honour being obtained by fresh-

men, and the chancellor's classical medal. In October
1818 he was elected to a fellowship, and inimediatelj

went for a year's travel on the Continent. At Rome he
gained the friendship of Bunscn, which Lad a most import-

ant influence on his life. On his return,'" distrust of hi.s

own resolutions and convictions " led him to abandon for

the time his intention of being a clergyman, aud he settled

down to the study of the law, " with a firm determination

not to suffer it to engross my time so as to prevent vac

from pursuing other branches of knowledge." This was
not the way to become lord chancellor, and, though he
afterwards says, '• .My aversion to the law has not in-

creased," he adds, " It scarcely could." How little his

heart was with it was shown by the labimr ho soon im-

posed upon himself of translating and prefacing Schlcier-

machur's essay on tho Gospel of St Luke, "very injudi

ciously," says Maurice, who seems to think that it may
have cost Thirlwall the archbishopric of Canterbury. The
tran.slation, nevertheless, marks an era in English theology.

He further, probably influenced by Hare, who had alrcacly

translated Tieck, rendered two of the lattcr's most recent

Noc'Jliti into English. In 1827 he at length made up hi;

mind to quit his uncongenial profession, and was ordaintd

deacon the same year. Beyond all question ho might

have obtained the highest distinction both as jurist and

advocate, had law interested him more, or other thing.-

less. No one ever possessed a more judicial mind. Of
his oratory. Mill, whom he opposed at a debating society,

says, " Before he had uttered ten sentences 1 set him

down as the best speaker I had ever heard, and I have

never since heard any one whom I placed above him."

It is not often that a scholar twice makes an epoch by a

translation. Such was Thirlwall's destiny : he joined with

Hare in translating Niebuhr's History of Rome ; the first

volume appeared in 1828. The translation was attacked

in the Quarterly as favourable to scepticism, and tho

translators jointly replied. In 1831 the friends estab-

lished the Philological Mitseum, which lived through only

six numbers, though amSng Thirlwall's contributions was

his masterly paper on the irony of Sophocles,—" the most

exquisite crittism I ever read," says Sterling. On Hare's

departure from Cambridge in 1832, Thirlwall became

rssistant college tutor, which led him to take a memor-

able share in the great controversy upon the admission of

Dissenters which arose in 1834. Dr Turton, the regius

professor of divinity, had written a pamphlet objecting

to tho admission, on the pretext of the apprehended un-

settlement of the religious opinions of young churchmen.

Thirlwall replied by pointing out that no provision for

theological instruction was in fact made by tho colleges

except compulsory attendance at chaiiel, and that this was

mischievous. This attack upon a time-hallowed piece of

college discipline brought upon him a demand for the

resignation of his office as assistant tutor. He complied

at once ; his friends generally thought that he ought to

have tested the master's power. The occurrence marked

him out for promotion from a Liberal Government, and in

the autumn he received the chancellor's living of Kirby-

under-Dale, in Yorkshire. Though devoted to his par
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ochial duties, he found time to begin tne book which has

remained the principal work of one whose performance,

however great, rarely rose to the level of his power. His
History of Greece, unfortunately for him and for us, was a

commission from Lardner'a Cabinet Cyclopaedia, and was
originally intended to have been condensed into two or

three duodecimo volumes. The scale was enlarged, but
Thirlwall always felt cramped. He seems a little below
his subject, and a little below himself. Yet, such was his

ability that his history is usually allowed to fall only just

short of Grote's, a work undertaken with far greater

enthusiasm, and executed with far greater advantages.
Sterling pronounces him " a writer as great as Thucydides
and Tacitus, and with far more knowledge than they."

The first volume was published in 1835, the last in 1847.
A noble letter from Thirlwall to Grote, and Grote's
generous reply, are published in the life of the latter.

In 1840 Thirlwall was raised to' the see of St David's.

The promotion was entirely the act of Lord Melbourne, an
amateur in theology, who had read Thirlwall's introduction

to Schleiermacher, and satisfied himself of the propriety

of the appointment. " I don't intend to make a heterodox
bishop if I know it," he said. Thirlwall so little expected
the honour that he was absent on a pedestrian tour, and
it was some days before he could be found. In most
essential points he was a model bishop, and in acquainting
himself with Welsh, so as to preach and conduct service in

that language, he performed a feat which few bishops
could have imitated. It cannot be said that he was
greatly beloved by his clergy, who felt their intellectual

distance too great, and were alternately frozen by his taci-

turnity and appaUed by his sarcasm. The great monu-
ment of his episcopate is the eleven famous charges in

which he from time to time reviewed the position of the
English Church with reference to whatever might be the
most pressing question of the day,—addresses at once
judicial and statesmanlike, full of charitable wisdom and
massive sense. No similar productions, it may safely be
said, were ever so eagerly looked for, or cariied with them
such weight of authority. His endeavours to allay ecclesi-

astical panic, and to promote liberality of spirit, frequently

required no ordinary moral courage. He was one of the

four prelates who refused to inhibit Bishop Colenso from
preaching in their dioceses, and the only one who with-

held his signature from the addresses calling upon Colenso
to resign his see. He took the liberal side in the questions

of Maynooth, of the admission of Jews to parliament, of

the Gorham case, and of the conscience clause. He was
the only bishop who voted for the disestablishment of the

Irish Church, though but as a painful necessity. Concur-
rent endowment would have been much more agreeable to

him. For many years he was the only statesman ou the

f)ench ; it would have been a great benefit to the Church
of 'England had it been possible to have raised him to the

primacy upon the death of Archbishop Howley. But such
was the complexion of ecclesiastical politics that the eleva-

tion of the most impartial prelate of his day would have
been resented as a piece of party spirit.

Thirlwall's private life was happy and busy. He never
married, but found sufficient outlet for his deep affection-

ateness of nature in his tenderness to the children of

others, and to aU weak things except weak-minded clergy-

men. He was devoted to. animals, and rivalled Southey
and Jeremy Bentham in his love for cats. Perhaps the most
durable monument to his memory will be his incomparable

volume of letters to a friend. Miss Johnes of Dolaucothy,

a young lady in every way worthy to be the correspondent

of such a man. Even as letters these rank with the best

in the language ; but as letters from age to youth, sym-
pathizing with all it6 feelings, entering; into all its plcasuras.

at once inspuing and amusing, guiding without Beemmp
to direct, and entertaining without seeming to condescend,

they are unique in their delightful bsanch of literature.

They are also important as revealing Thirlwall's mind "on

numerous subjects which he has not elsewhere treated, and
most interesting from their picture of simplicity of char-

acter associated with greatness of intellect, and of the

multiplicity of his intellectual interests, from which novels

and fine art were by no means excluded. During his

latter years he took great interest in the revision of the

authorized version of the Bible, and was chairman of the

revisers of the Old Testament. He resigned his see''in

May 1874, and retired to Bath, where he died on J'uly

27, 1875.

As scholar, critic, and ecclesiastical statesman Thirlwall

is almost above praise. He was not a great original

thinker ; he lacked the creative faculty and the creative

impulse. The world owes such vestiges of his power as it

po"Ssesses to a series of fortunate accidents—an importunate

editor, vexatious church controversies, and an admirable
friend. Though not most fully exerted, the force of his

mind is perhaps best appreciated in the volume of his

letters edited by Dean Perowne. His treatment of every

question is consummate ; the largest and the smallest seero

alike to him. His character, with its mixture of greatness

and gentleness, was thus read by Carlyle :
—" a right

solid honest-hearted man, full of knowledge and sense,

and, in spite of his positive temper, almost timid."

ThirlwaU's Bislory of Oreece remains a standard book. His
literary and theological remains liave been edited by Dean Perowne
in three volumes, two of which are occupied by his charges. His
letters ou literaiy and theological subjects, with a coimectiiig

memoir, have been published by Dean Perowne and the Rev.
Louis Stokes. His Letters to a Friend Were originally published
by Dean Stanley, and there is a revised and corrected edition. For
a general view of Thirlwall's life and character, see the EdiiOmrgh
Review, vol. cxliii ; for a picture of him in his diocese, TempU
Bar, vol. Ixxvi. The review of his letters in Blackwood's itaga-

nine for 1S52 is by the late Kev. W. Lucas Collins. (R. G.

)

THIRSK, a market-town in the North Riding of York-
shire, is situated on the North Eastern Railway, and on
the Codbeck, a branch of the Swale, 21 miles south of

Darlington, 11 north-east of Ripon, and 210 north of

London, x'he Codbeck is crossed by two stone bridges

connectiug the old and the new town. The church of St
Mary, in the Perpeudicular style, with parvise, chancel,

nave, aisles, porch, and tower 80 feet in height, is the

noblest church in the Riding. The chancel was repaired

in 1814, and the whole building restored in 1877. Th&
moat of the ancient castle built by the Mowbrays about
980 stiU remains. The principal modern buildings arp

the assembly rooms (1849), the mechanics' institute (-1862),

and the new court-house (1886). Standing in the fertile

district of the Vale of Mowbray, the town has an extensive

home and foreign agricultural implement trade. Iron-

founding, engineering, tanning, and brickmaking are

carried on, and there are large flour-mills. -The population

of the parliamentary borough, now disfranchised (area

11,828 acres), in 1871 was 6734, and in 1881 it was
6312. The population of the township in 1881 was 3337.
Thirsk owes its origin t6 the castle of the Mowbrays, and here

Roger de ilowbray erected his standard, in conjunction with tha
king of Scotland, against Henry II. Upon the suppression of the
revolt the castle was destroyed. In the reign of Henry TIL, Henry
Percy, earl of Northumberland, is said to have been put to death
beneath an elm tree which formerly grew on St James's Green.
Thirsk was a borough by prescription, but was never incorporated.

It first returned members to parliament iti ths, reign of Edward L,
but not again till the last parlfament of Edward Vl. In 1SS2 the
nnraber of representatives was reduced to one, and in 1886 it

ceased to be separately represented.

THISTLE. This term, as generally employed, is of

I

vague application, being given to almost any herbaceouE

plant that is of a spiny character. More ntric'tly, it is ap-
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jjied to the species of Carduut. These are Composite herbs

with very spiny leaves, and similar bracts surrouading a

head of purplish-white, tubular, 5-parted flowers seated on

a pitted and hairy receptacle. The anthers have append-

ages both at the apex and at the base. The style has a

ring v>f hairs at the point of bifurcation of the two stig-

mata. The fruit is surmounted by a tuft of silky white

hairs. The species are numerous, and some are of great

beauty, though not iinnaturally looked on with disfavour

by the farmer. The Cotton Thistle, remarkable for its

covering of white down, is Onopordon Acantkium ; the

Blessed Thistle is Carduus benedictus ; the Holy Thistle,

the leaves of which are spotted with white, is C. Mari-

anus. The common C. lanceolatus seems to be the most
suitable prototype for the Scotch Thistle, though that

honour is also conferred on Onopordon Acanthium, the

cotton thistle, a doubtful native, and on other species.

The great objection to thistles from an agricultural point

of view resides in the freedom with which they produce

seed, and in the vigour of their underground growth, which
makes their uprooting a matter of difficulty. Partial up-

rooting may indeed, in the case of the perennial species,

increase the nuschief, for each fragment left behind may
grow into a distinct plant. Annual .species might be kept

in check were they cut down before the flowers appear, but
unless all the cultivators in a particular district co-operate

the efiorts of individuals are of little avail. The Globe
Artichoke and Cardoon are very near allies of the thistles.

The Safflower, Cartkamus, another thistle, yields a service-

able dye ; the Burdock, Arctkim lappa, has an edible root

;

and numerous allied species have medicinal properties.

THISTLE, Order of the. See Knighthood, vol. xiv.

p. 123.

THISTLEWOOD CONSPIRACY, or Cato Street
Conspiracy, a plot formed in 1820 to murder Lord
Castlereagh and other ministers of the British crown, and
to seize the Bank and Mansion-House and proclaim a pro-

visional government. Its chief instigator was Arthur

Thistlewood, or properly Thistlewaite, born in 1770, the

son of a civil engineer in Lincolnshire, who had held a

commission in the mUitia and afterwards in the line in the

West Indies. In America and in France he had imbibed

revolutionary views, and, Laving lost bis wife's fortune in

speculation and on the turf, had planned the desperate

scheme probably for his own benefit as well as the good of

the nation. The intention was to murder the ministers in

the house of the earl of Harrowby in Mansfield Street on the

evening of the 23d February. For this purpose between

twenty and thirty men assembled in a stable in Cato Street,

Edgeware Koad, but while they were arming themselves

they were pounced upon by the police, and .a large number

captured, though the majority, including Thistlewood,

escaped. A reward of £1000 having been offered for

Thistlewood, he was arrested nest day at 10 White Street.

After a trial Thistlewood and four others were executed on

the 1st May, while five were transported. On being asked

on the scaffold if he repented, Thistlewood replied, " No,

not at all ; I shall -soon know the last grand secret."

See tho Triall of Arthur Thistlcaood, Jama Ingti John Thomat Brunt, Richard

TiM, William Datidion, and o'.hirt at the Sesiicn of Iht Old Bailey 17-13 April

iSiO, 2 vols., 1S20; and the Omileman'a Magatine for tho same year.

THOLUCK,Friedeioh August Gotteeu (1799-1877),

German tb^ologian and preacher, was born at Breslau,

March 30, 179», in humbb curcumstances. He received

his educaticm at the grammar school and university of his

native town, and early distinguished himself by wonder-

ful versatility of mind, a phenomenal power of acquiring

languages, and an omnivorous appetite for books. A
romantic love of the East and its literature led him' to

exchange the university of Breslau for that of Berlin,

that he might study Oriental languages to greater advan-

tage, and there he was feceived into the house 'of th»
Orientalist Von Dietz. He was introduced to Pietistic

circles in Berlin, and came specially under the influence of

Baron Von Kottwitz,who became his "spiritual father," and
of the historian Keander. Before deciding on the career

of theological professor, he had in view that of a missionary,

in the East. Meanwhile he was feeling the influence to

a certain degree of the romantic school, and of Schleier-

macher and Hegel too, though he never sounded the
depths of their systems. At length, in his twenty-first year,

he finally decided to adopt the academioal calling. From
December 1820 to April 1826 he was " privat^locent

"

and " prof, extraordinarius " of theology in Berlin, though
he was at the same time most active in the work of home
and foreign missions. He lectured on the Old and New
Testaments, theology, apologetics, and the history of the

church in the 18th century. The first fruit of his Oriental

studies and his introduction to his profession was his work
Ssufismiis, sive Theosophia Persarum Pantheistica (1821)

;

following the same line of study ho published Bliiten-

sammlung aus der morgenldndlschen Mystik (1825) and
Speculative Trinitdtslehre des spdtei'en Orient) (1826). His
well-known essay on the nature and moral influence of

heathenism (1822) was published by Neander, with high

commendation, in his Denkumrdigkeilen ; and his Cotti-

nientary on the Epistle to the Pomans (1824) secured him
a foremost place amongst the most suggestive, if not the

most accurate. Biblical interpreters of that time. An-
other work, which was soon translated into all the prin-

cipal European languages, I>{i Zehre von der Siinde und
vom Versbhner (1823), the outcome of his own religious

history, procured for him the position which he ever after

held of the modern Pietistic apologist of evangelical Chris-

tianity. In 1825, with the aid of the Prussian Govern-

ment, he visited the libraries of England and Holland, and
on his return was appointed professor of theology at Halle,

the centre of German rationalism. Here he made it his

aim to combine in a higher unity the learning and to some
"extent the rationalism of Semler with the devout and
active pietism of Francke ; and, in spite of the opposition

of the theological faculty of the university, he succeeded

in changing the character of its theology. This he effected

partly by his lectures, particularly his exegetical courses,

but, above all, ty his personal influence upon the students,

and, after 1833, by his preaching. His theological position

was that of a mild and largo-hearted orthodoxy, whieh

laid more stress upon Christian experience than upon rigid

dogmatic belief. On the two great questions of miracles

and inspiration he made great concessions to modern
criticism and philosophy. The battle, of his life was on

behalf of personal religious experience, in opposition to

the externality of rationalism, orthodoxy, or sacrament-

arianisra. He fought this battle with weapons taken in

the fij^t instance from his own personal history, but also

from the wide world of human culture, ancient and modem.
Qarl Schwarz happily remarks that, as the English apolo-

gists of the 18th century were them,selves infected with

the poison of the deists whom they endeavoured to

refute, so Tholuck absorbed some of the heresies of the

rationalists whom he tried to overthrow. As a preacher

Tholuck ranked amongst the foremost of his time. He
was also one of the prominent members of the Evangelical

Alliance, and few men were more widely known or more

beloved throughout the Protestant churches of Europe and

America than he. He died at Halle, June 10, 1877.

After hia commentaries (o,n.Komana, the Gospel of John, the

Sermon on the Mount, and the Epistle to tho Hebrews) and several

volumes of sermons, his best-known books are Stunden chrisUuJter

Andachi (1839, 8th cd. 1870), intended to take the place of

Zschotke's standard rationalistic work with the same title, and hia

reply to Strauas's Li/t of Javt (OlavbtcHrdigknt der nangelitehem
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Oeschichie, 1837). He published at variona times valuable contnbn-
tioDS towards a history of rationalism,— Vorgeschichte dcs Ration-

'alismua (1853-52), Geschichle dcs Rationalismus, i. (1865), and a
nnmb«r of essays connected with the history of theolo^^y and espe-

cially of apologetics. His views of inspiration rere indicated in

his work Die Prophctm und ihre JVeissagungen (1860), in his

essay on the "Alte Inspirationslehre," Deutsche Zeilschrift fUr
christliche Wissenscha/t (1850), and in his Gesprache iiber die
vornehmsten Glaubcjisfmgcn der Zeit (1846, 2d ed. 1867).

See Dds Ltbm Thohicts. by L. TTitte, 2 Tola,, 1884-1886 ; A. Tholtick, ein Lehens-
«6riss, by M. Kahler (1877). and the same author's art. "Tholuck," in Ilerzog's
Real-Enq/klopddie', "Zur Erlnncrtinp an Tholuck," by C. Siegfried, /•ro(£j/art(-

i*che Kirchzeitung, 18S5, No. 45, and 1886, No. 47; Carl Schwarz, Zur Geschiehte
del' neuestm Theotogie (4th ed.,' 1869); Nippold's Handbuch der neuesten Kirchm-
getchichie

THOMAS, St, one of the twelve apostles. The synop-

tical Gospels give only his name, associating him in their

lists with Matthew (Mat. x. 3; Mark iii. 18; Luke vi.

15); in Acts i. 13 he is coupled with Philip. In the

Gospel of John (xi. 16; xiv. 6; xx. 24 sq.; xxi. 2) he
appears in a characteristic light, full of personal devotion

iand ready to die with his Master, but slow to grasp the

true significance of the redeeming death of Jesus, and
incredulous of the resurrection till direct evidence con-

vinces him of its truth and at the same time of the

Divinity of his risen- Lord. John translates the Aramaic
tiame or surname Thomas (XDIND) by the Greek equiva-

lent Didymus (twin) Tradition has it that he was the twin

brother of a sister Lysia (his parents being Diophanes and
Ehoa, and his birthplace Antioch; "XII. Apost. Patriae,"

in Chron. PascL, ii. 142), cr of a brother Elieser (Horn,

Clem., ii, 1), or, according to the Ada Thomx (ed. Bonnet,

pp. 11, 23), of Jesus Himself. The last form of the tradi-

tion seems to be derived from the name Judas Thomas,
which he bears in Edessene legend (cf. Eusebius, H. E.,

i. 13, 10), and implies the identification of Thomas with
Judas, the brother of the Lord. The mo.jt ancient tradi-

tion makes Thomas the evangelist of Parthia (Eus., H. E.,

iii. 1, 1); and at Edessa, which claimed to possess his bones,

it was related th&t their missionary Thaddseus (Eus.,

E. E., i. 13, 10), or Addai {Doctrine of Addai, ed. Phillips,

1876, p. 5), was sent to them by him. Later tradition,

originating with the Gnostic Ada Thomx, and accepted
by catholic teachers from the middle of the 4th century,

makes him proceed to India and there suffer martyrdom.
The Indian king Gundaphorus of the Ada is, however,
certainly identical with the historical Gondophares (see

Cersia, vol. xviii. p. 603), whose dynasty was Parthian,

though his realm included regions loosely reckoned to

tndia. The Parthian and Indian missions of Thomas may
perhaps therefore be regarded as derived from a single

tradition. Later authors, but not the Ada, give as the

ecene of his martyrdom the city of Calamine, which the

modern Christiana of St Thomas (see below) identify with
Mylapur, but which Gutschmid would connect with the

Calama of Nearchus, on the coast of Gedrosia, which was
under the sceptre of Gondophares. Other names of his-

torical persons and places can be traced with more or less

probability in the Ada, but these do not alter the utterly

apocryphal character .of the legend, which indeed is in

•many respects easier to understand if we accept the bold
hypothesis of Gutschmid, that it was borrowed by the
Gnostic author from a Buddhist story of the conversion of

Arachosia {N. Rhein. Mus., xix. 161 sq).

The Acta Thorns, very imperfectly published by Thilo (1823)
ana Tischendorf (1851), have been edited in Greek, together with
the Latin De Miraculis and Passio S. Thomse, by Bonnet (Leipsic,
1883), and in Syriac, with an English translation, by W. Wright
{Apocryphal Acls, 2 vols., London, 1871). See also Lipsius, Die
dpccryphcn Aposlelgeschichlen, vol. i. (Brunswick, 1883), for these
and other versions of the legend. The Acta are said by Photius
to be a part of the nepfoSoi ruv i.rain6KQ,v of the Gnostic Leucius
Chadnus, bat this unknown personage is to be thought of as a col-
Hector of Gnostic " Acts of Apostles," rather than as the first author.
In spite of extensive catholic revision, they form one of the most
WtcreatiBg monuments of early Gnosticism Internal evidence

assigns them with great probability to the school of Bardesane*.

and the very ancient allegorical hymn about the soul which is in-

serted in the Syriac text (p. 274 sq., Eng. tr.
, p. 238 sq ) is per-

haps by Bardesanes himself (f/. Noldeke in Z. D. il G , 1871, p.

676). It is one of the most remarkable pieces in Syriac liter.^ttire.

Christians of St Thomas is a name often applied to the

members of the ancient Christian churches of soutlieni India,

which claim him as their first founder, and honour as their second
founder a certain Thomas of Jerusalem, who is said to hare led

a Christian colony to Malabar in 345 A.D.' According to their

tradition, St Thomas went from Malabar to Mylapur, now a

suburb of Madras, where the shrine of his martyrdom, rebuilt by
the Portuguese in 1547, still stands on Mount St Thomas, and
where a miraculous cross is shown with a Pahlavi inscription which
may be as old as the end of the 7th century. We know from
Cosmas Indopleustes that there were Christian churches of Persian
(East-Syrian) origin, and doubtless of Nestorian creed, in Ceylon, in

ilalabar, and at Caliana (north of Bombay) before the middle of

I the 6th century, and even then St Thomas, the reputed apostle of

Persia, may have been their special saint. The ancient churches
of southern India never died out br wholly lost their sense of con-

nexion with their mother church, for we find them sending deputies

in 1490 to the Kestorian patriarch Simeon, who furnished them
with bishops (Assemani, Sib. Or., iii. 1, 590 sy.). Hard pressed

by the Moslems, they welcomed the approach of the Portuguese,
but proved by no means tractable to efforts to bring them within
the Roman obedience. At length a formal union with Rome was
carried through in the synod of Clamper (1599). Syriac was to

remain the ecclesiastical language, but the service books were
corrected and purified from error. A century and a half of foreign

Jesuit rule followed, but the love of independence was not lost.

A great schism took place in 1653, and of 200,000 Christians of St
Thomas only 400 remained loyal to Rome, though many of their

churches were soon won back by the Carmalites. Those who
remained independent fell under the influence of the Jacobite Mar
Gregorius, styled patriarch of Jerusalem, who reached Malabar in

1665 as an emissary from Ignatius, patriarch of Antioch. From
his time the independent Christians have been Jacobites, the
counter-efforts of the Nestorians under Mar Gabriel, bishop of
Adharbaijan, having apparently come to nothing after his death in

1730. Since the visit of Claudius Buchanan, whose Christian Re-
searches in Asia (1811) excited great interest, much has beeu done
for the Christians of South India by English missionary effort, and
Anglicans have cultivated friendly relatinns with the clergy of the
independent native church, while discouraging dependence on the
Jacobite patriarch of Antioch.
A valuable though tedious and ill-arranged history of the Christlann of St

Thomas has been written by W. Geiinann, Die Kirche der T/wmaschrislen,
GUteraloh, 1877. See also La Croze, Histoire du Cfinstianisme Jcs Indes, The
Ilagne, 1724; Alexias de Menezes. Uisloria Ecdesix ilalabaricx, Latin by F.

Raulin. Rome, 1745 (especially for the synod of Liamper) ; PauUnus a S. Bar.
tlwlomjeo, India Oriattatia C?iritliana, 4to, Kome, 1794.

THOMAS, St, or Aquino. See Aquinas.
THOMAS BECKET, or A Becket. See A Becket
THOJIAS OF Celano, the contemporary and supposed

biographer of Francis of Assisi, was born probably towards

the end of the 12th century, and died about 1255. He
derives his surname from Cel.iko (q.v.), in the Abruzzo

Ulteriore. His name does not occur among those of the

earliest disciples cf Francis, but he is recorded by some

historians of the order, though not by all, to have held the

office of custos in various Franciscan houses (Cologne, Mainz,

Worms, Spires) from 1221 onwards. An old biography

of Francis, which is incorporated in the Ada Sandorum, is

attributed to Thomas with much probability, and nothing

cogent has been urged against his authorship of the Eiet

Irs (see Hymns, voL xii. p. 583), although, so far as is at

present known, his name is not associated with that re-

markable poem by any writer earlier than 1385.

THOMAS OF Erceldoune, called also the Rhymer
(c. 1225-c. 1300), occupies a prominent place as apoet and

prophet in the mythical and legendary literature of Scot-

land. The historical person of that name figures in two

charters of the l-3th century, and from these it appears

that he owned lands in Erceldoune (now Earlston), in

Berwickshire, which were made over by his son and heir

to the cloister of the Holy Trinity at Soltra, or Soutra, on

^ See the sketch in Syriac of the history of the church of Malabar

printed and translated by Land, Anccd. Syr., i. 24 sg. It was sent

to Schaaf at Leyden in 1720 by Mar Gabriel, the last Nestorian bishop^

iu Malabar (see Germann, p. 542),
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the borders of the same county. He figures in the works

of Barbour and Blind Harry as the sympathizing con-

temporary of their heroes, and Wyntoun tells how he

prophesied a battle. In the folk-lore of Scotland his name
is associated with numerous fragments of rhymed or alii,

terative verse of a more or less prophetic and oracular

character ; but the chief extant work with which his name
is associated is the poem of Sir Trisirem, edited from the

Auchinleck MS. by Sir Walter Scott in 1804, and again in

1886 for the Scottish Text Society by Jlr G. V. M'Neill.

In the latter edition the claim of Thomas to the authorship

of this work (conceded by both editors) is fully discussed.

THOMAS A KEMPIS. See Kempis.

THOMASIUS, Christian (1655-1728), German jurist

and publicist, was born at Leipsic January 1, 1655, and
educated by his father Jacob Thomasius, professor of

philosophy and eloquence, a learned man, and friend of

Spener. Through his father's lectures Christian came
under the influence of the political philosophy of Grotius

and Pufendorf, and continued the study of law under

Stryck at Frankfurt on the Oder. In 1681 he commenced
the career of professor of law at Leipsic, and soon, attracted

attention by his abilities, but particularly by his daring

attack upon all ancient prejudices. His views. on matters

of law were heretical ; he made the daring innovation of

lectu'ing in German instead of Latin ; he published a

monthly periodical in which he ridiculed with vast wit and

humiur the pedantic weaknesses of the learned; he took

valiantly the side of the Pietists in their controversy with

the orthodox, and defended mixed marriages of Lutherans

and Calvinists. In consequence of these and other sins, he

was preached against from the pulpits, forbidden to lecture

or to write (May 10, 1690), and his arrest was soon com-

manded. He escaped the latter by flight to Berlin, and

the elector Frederick III. offered him a refuge in Halle,

with a salary of 500 thalers and the right to lecture there.

He took part in founding the university of Halle (1694),

where he became second and then first professor of law

and director of the university. He was one of the most

esteemed university teachers and influential writers of his

day. He died, after a singularly successful and honourable

career, in his 74th year, September 23, 1728.

Tliongh not a proround aiiJ systeraatic jihilosoiiliical thinker, but

rather a clever eclectic of the coninioD-seiise school, Tbonabius

prepared the way for great reforms in phiIosoi)hy, and, above all,

in law, literature, social life, and theology. It was his mission to

bring all the high matters of divine au<l human sciences into close

and living contact with the everyday world. He made learning,

law, philosophy, and tlicology look at everything from a rational

common-sense point of view, and speak of everything in vigorous

German. He thus created an epoch in Germnn literature, philo-

sophy, and law, and Spittler opens with bim tho modern period of

ecclesiastical history. Tholuck pronounces him "the personified

spirit of illHrainism." He made it one of tlie aims of his life to free

politics and jurisprudence from the control of theology. Ho fought

bravely and consistently for freedom of thought and speech on

religious matters. He is often s))okcr'. of in German works as tho

author of the " territorial system," or Erastian theory of ecclesi-

astical government. But he taught that the state may interfere

with legal or public duties only, and not vith moral or private ones.

He introduced a new definition of heresy, and pronounced it a bug-

bear of tha theologians. Ho would not have even atheists punished,

though they should be eipelled the country. He came forward

as an earnest opponent of tho prosecution of witches and of the use

of torture. In theology he was not a naturalist era deist, but a

believer in the necessity of revealed religion for salvation. He felt

strongly the influence of the Pietists at times, particularly of

Spener, and there was a mystic vein in his thought ; but other

elements of his nature were too powcrfnl to allow him to attach

himself finally to that party.

Thomasius's most popular and influential German publications

were his iieriodical Monalsgespracht, vornthmlich iiber noir Lnchcr

(1688n Eintiitungzur r<rniuii/l!/<A« (1691, 5th ed. 1719); Vemiinfl-

ige Oedanken iiber allerhand auserlcseme, g'.mischte, philosophische,

und juristische Hiindd (1723-26) ; GcschichU dcr IVtishcit und

TKorheit (3 vols., 1693); Kurze LehrsiUze ton dem La^r dcr

Znuhcrci mil dem Ttezcnprocess (1704); TVcilere ErJautcrvn'jni dcr
ncucren IVisscuschn/t Aiulercr Cednnkc-i kcnncn zu lerncn (1711).

Sco Ilflnrtch Lu.lcn's C7imlian 7'fiomastui narh Sfinfn Sihtrktali-n unj
Sc/uiri,n^ 1S05: Z'^Ncrj O'tehirhte tUr flwloiophit \n llmnrMnmt, 2J id., 1»76,
pp. 1«2-I7I ; Gasa. Qetchichte der Proleslavl iic/itn Dogmata, tl. 4M Mtj.; t!io
histories of German Illeraturc. especially neltncr's OtiehieMe der dtvtschen Ltt.
im ISlen Jafirh ; Tholuck's article In Ilcrz&c'a [tcat-tnci/ilop.

THOMPSON, Sir Benjamin, Cocnt Bcmford (1753-
1814), an eminent man of science, enlightened philan-

thropist, and sagacious public administrator, was born at

Woburn, in Massachu.=etts, in 1753, and died at Autcuil,
near Paris, in 1814. His family had been settled in New
England since the middle of the century preceding his

birth, and belonged to the class of moderately wealthy
farmers. His father died while Thompson was very young,
and his mother speedily married a second time. But ho
seems to have been well cared for, and his education was
60 far from neglected that, according to his own statement,

he was at the age of fourteen sufficiently advanced " in

algebra, geometry, astronomy, and even the higher mathe-
matics," to calculate a solar eclijiso within four seconds
of accuracy. In 1766 he was apprenticed to a storekeeper

at Salem, in New England, and while in that employment
occupied himself in chemical and mechanical experiments,

as well as in engraving, in which he attained to some pro-

ficiency. The outbreak of the American war put a stop

to the trade of his master, and he thereupon left Salem
and went to Boston", where he engaged himself as assistant

in another store. He afterwards applied himself to the

study, with a view to the practice, of medicine, and then

(although, as he affirms, for only six weeks and three days)

he became a school teacher—it is believed at Bradford on
the Merrimack. Thompson was at ttiat period between
eighteen and nineteen years old, and at nineteen, he says,

" I married, or rather I was married." His wife was
the widow of a Colonel Kolfe, and the daughter of a Mr
Walker, "a highly respectable minister, and one of the

first settlers at Kumford," now called Concord, in New
Hampshire. His wife was possessed of considerable pro-

perty, and was his senior by fourteen years. This marriage

was the foundation of Thompson's success. Within thnee

years of it, however, he left his wife iu America to make
his way to wealth and distinction in Europe, and, although

his only child by her, a daughter, subsequently joined

him, he never saw and, so far as anything appears to tho

contrary, never attempted or desired to see lier again.

Soon after his marriage Thompson became acquainted

with Governor Wentworth of New Hampshire, who, struck

by his appearance and bearing, conferred on him the

majority of a local regiment of militia. He speedily

became the object of dislrust among the friends of the

American cause, and it was considered prudent that he

should seek an early opportunity of leaving the country.

On the evacuation of Boston by the royal troops, therefore,

in 1776, he was selected by Governor Wentworth to carry

despatches to England. On his arrival in London he

almost immediately attracted the attention of Lord George

Germaine, secretary of state, who appointed him to a

clerkship in his oflice. Within a few months he was
advanced to the post of secretary of the province of

Georgia, and in about four years he was made under-

secretary of state. His oflBcial duties, however, did not

materially interfere with the prosei-ution of scientific

pursuits, and in 1779 he was elected a fellow of the

Royal Society. Among thf subjects to which he especially

directed his attention were the explosive force of gun-

powder, the construction of firearms, and the system of

signalling at sea. In connexion with the laslf^ he nrade

a cruise in the Channel fleet, on board the " Victory,

"

as a volunteer under the command of Admiral Sir Charles

Hardy. On the resignation of Lord North's administra-

tion, of which Lord George Germaine was one of the least
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lucky acd most unpopular members, Thompson left the

civil service, and was nominated to a cavalry command
in the revolted provinces of America. But the War of

Independence was practically at an end, and in 1783 he

finally quitted active service, with the rank and half-pay

of a lieutenant-colonel. He now formed the design of

joining the Austrian army, for the purpose of campaigning
against the Turks, and so crossed over from Dover to

Calais with Gibbon, vrtio, writing to. his friend Lord
Sheffield, calls his fellow-passenger " Mr Secretary-Colonel-

Admiral-Philosopher Thompson." At Strasburg he was
introduced to Prince Maximilian, afterwards elector of

Bavaria, and weis by him invited to enter the civil and
military service of that state. Having obtained the leave

of the British Government to accept the prince's offer,

he received the honour of knighthood from George III.,

and during eleven years he remained at Munich as minister

of war, minister of police, and grand chamberlain to the

elector. His political and courtly employments, however,

did not absorb all his time, and he contributed during his

stay in Bavaria a number of papers to the Philosophical

Transactions. But that he was sufficiently alert as the

principal adviser of the elector the results of his labours

in that capacity amply prove. He reorganized the Bavarian
army ; he suppressed mendicity and found employment
for the poor ; and he immensely improved the condition of

the industrial classes throughout the country by providing

them with work and instructing them in the practice

of domestic economy. Of the prompt and the business-

like manner in which he was wont to carry his plans

into execution a single example may serve as an illustra-

tion. The multitude of beggars in Bavaria had long
been a public nuisance and danger. In one day Thompson
caused no fewer than 2600 of these outcasts and depre-

dators in Munich and its suburbs alone to be arrested by
military patrols, and transferred by them to an indus-

trial establishment which he had prepared for their recep-

tion. In this institution they were both housed and fed,

and they not only supported themselves by their labours

but earned a surplus for the benefit of the electoral

revenues. The principle on which their treatment pro-

ceeded is stated by Thompson in the following memorable
words :

—" To make vicious and abandoned people happy,"

he says, "it has generally been supposed necessary first

to make them virtuous. But why not reverse this order ?

Why not make them first happy, and then virtuous ? " In
1791 he was created a count of the Holy Roman Empire,

and chose his title of Rumford from the name as it then

was of the American township to which his wife's family

belonged. In 1795 he visited England, one incident of

his journey being the loss of all his private papers, includ-

ing the materials for an autobiography, which were con-

tained in a box stolen from off his postchaise in St Paul's

Churchyard. During his residence in London he applied

himself to the discovery of methods for curing smoky
chimneys and the contrivance of improvements in the

construction of fireplaces. But he was quickly recalled to

Bavaria, Mucich being threatened at once by an Austrian
and a French army. The elector fled from his capital, and
it was entirely owing to Rumford's energy and tact that a

hostile occupation of the city was prevented. It was now
proposed that he should be accredited as Bavarian am-
bassador in London ; but the circumstance that he was a
British subject presented an insurmountable obstacle. He,
however, again came to England, and remained there in

a private station for several years. In 1799 he, in con-

junction with Sir Joseph Banks, projected the establishment

of the Royal Institution, which received its charter of

incorporation from George III. in 1800. Rumford him-

•elf selected Sir Humphry Davy as the first scientific

lecturer thera Until 1804, -when ho defiuitive'y settled

in France, Rumford lived at the Royal Institution in

Albemarle Street, or at a house which he rented at Bsromp-

ton, where he passed his time in the steady pursuit of

those researches relating to heat acd light and the economy
of fuel on which his scientific fame is principally based

He then established himself in Paris, and married (his fijst

wife having been dead for many years) as his second wife

the wealthy widow of Lavoisier, the celebrated chemist.

With this lady he led an extremely uncomfortable life, till

at last they agreed to separate. Rumford took up his

residence at Auteuilj where he died suddenly in 1814. in

the sixty-second year of his age.

He was the fouuder and the first recipient of the Rumford medal
of the London Royal Society. He was also the founder of the

Rumford medal of the American Academy of Arta and Sciences

and of the Rumford professorship in Harvard university. Hia
complete works were published by the American Academy of Arta
and Sciences at Boston in 1872 ; and a full and extremely interest,

ing memoir of the author which was issued with them waa repub-
lished in London by Messrs llacmillan in 1876. (F. DR.)

THOMPSON, Thomas Peeonnet (1783-1869), mathe-

matician and political writer, was born at Hull in 1783.

He was educated at the Hull grammar school, and in

October 1798 entered Queens' College, Cambridge. He
entered the navy as midshipman in the "Isis"in 1803,

but in 1806 exchanged to the army. Through his ac-

quaintance with Wilberforce, he was appointed governor

of Sierra Leone in 1808, but was recalled on account of

iis hostility to the slave trade. In 1812 he returned to

his military duties, and, after serving in the south of

France, was in 1815 attached as Arabic interpreter to au
expedition against the Wahhabees of the Persian Gulf, with

whom he negotiated a treaty (dated January 1820) in

which the slave trade was for the first time declared

piracy. He was promoted major in 1825, lieutenant-

colonel in 1829, and major-general in 1854. He entered

parliament as member for Hull in 1835, and. afterwards

sat for Bradford. He took a prominent part in the corn-

law agitation, his Catechism of the Corn Laws (1827)
being by far the most effecti^e pamphlet published on
the subject. He was joint-editor of the Westminster Review,

to which he contributed a large number of articles, repub-

lished in 1824 in six volumes, under the title Exercises,

Political and Others. His mathematical publications were
of a somewhat eccentric kind. He published a Theory of
Parallels (1844), and was also the author of Geometry
without Axioms, in which he endeavoured to "get rid"

of axioms and postulates. His new Theory of Just Intona-

tion (1850) is, however, a contribution of great value to

the science of musical acoustics, and has gone through
many editions. It may be said to form the basis of the

tonic sol-fa system of music. He died 6th October 1869.

THOMSON, SiE CHAELE3 WyviLLE (1830-1882), was
born at Bonsyde, Linlithgowshire, became professor of

natural history in Aberdeen, Cork, Belfast, and finally

Edinburgh, and will be specially- remembered as a student

of the biological conditions of the depths of the sea.

Being interested in crinoids, and stimulated by the results

of the dredgings of Sars in the deep sea off the Norwegian
coasts, which had conolusively disposed of the error of

Edward Forbes, that animal life ceased at a depth of a

few hundred fathoms, he succeeded, along with Dr W. B.

Carpenter, in obtaining the loan of H M.S. " Lightning "

and " Porcupine," for successive deSp-sea dredging expedi-

tions in the summers of 1868 and 1869. It was thus

shown that animal life existed in abundance down to

depths of 660 fathoms, that all invertebrate groups were
represented (largely by Tertiary forms hitherto believed

to be extinct), and, moreover, that deep-sea temperatures
are by no means so constant as was supposed, but vary
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considerably, and indicate an oceanic circulation. Further
dredging expeditions at greater and greater depths fol-

lowed. The remarkable results gained for hydrography
as well as zoology, in association with the practical needs

of ocean telegraphy, soon led to the granting of H.M.S.
" Challenger " for a circumnavigating expedition, and
Thomson sailed at the end of 1872 as director of the

scientific staff, the cruise lasting three years and a half.

On his return he received many academic honours, and
was knighted. In 1877 he published two volumes of a
preliminary account of the results of the voyage, mean-
while carrying on his .administrative labours in connexion
with the disposition of the special coUecti.ons and publi-

cation of the monographs of these. His health, never

robust, was meanwhile giving way; from 1879 he ceased

to perform the duties of his chair, and he died in 1882.
Sco obitn.iry notice in Proc. Hoy. Soc. Edin., 1883, also Thom-

son's Voyage of If. M.S. Challenger, London, 1877, and Thom-
son and Murray, Kcports of the Voyage of U. M.S. Challenger, Kdin-
burgh, 1885. ,

,
THOMSON, James (1700-1748), author of The

Seasons, was a native of the Scottish Border country,

his father being successively minister of the parishes of

Ednam and Soutlidean, in Roxburghshire. He was born at

Ednam on September 11, 1700, and was reared at a dis-

tance from the social influences and literary fashions that

helped to form and fix the manner of the " classical

"

school, the monotony of which he was the first to break.

'Amidst the bare breezy hills and glens of a Border parish,

his youth was safe against the ascendency of the taste

established in the metropolis. Jedburgh school and
Edinburgh university gave him his book learning of the

ordinary type ; and he was fortunate enough to have
neighbours of extraordinary accomplishment, who opened
his eyes to the poetic side of nature, and encouraged him
in verse-making. The teacher from whom he learnt most
was a Mr Eiccalton, or Riccaulton, a graduate of Edin-

burgh, who had taken to farming, but was afterwards

persuaded to enter the church, and made some contribu-

tions to theological literature. This scholarly enthusiast

taught Latin to the boys of Jedburgh in an aisle of the

church, and encouraged Thomson in his poetical turn by
example as well as precept. We have the poet's own
acknowledgment that the first hint of the Seasons came
from a striking dramatic poem by Riccaulton entitled A
TTinier's Day. As a schoolboy Thomson wrote verses,

and at the University he continued the practice, but his

early efforts were not particularly promising. He was
intended for the ministry, and was for five years a student

of divinity ; but in 1725 he determined to follow his

friend and classfellow David Mallet to London, and seek

his fortune there. Through the influence of Lady Grizel

Baillie, herself a song-writer, he obtained a tutorship in

the family of Lord Binning ; but tho plain-looking and
plain-mannered poet had not the adroitness of his friend

Mallet, and he gave up the post after a few months, It

was while he lingered in the neighbourhood of Barnet,

without employment, without money, with few friends,

saddened by tho loss of his mother (his father had died

when he was eighteen), that Thomson conceived the idea of

the first of his poems on the Seasons, Winter. The lines

—

Welcome, kindred glooms,

Congenial horrors, hail!

came from tne heart ; they expressed his own forlorn

mood on the approach of the winter of 1725. Winter

appeared in the spring of 1726. A publisher, Millan,— no.t

Millar, who afterwards published for him,—gave him three

guineas for the poem. The tradition is that it attracted

no notice for a month, but that, at the end of thattime, a

literary clergyman, \\hatley, chanced to take it up from a

bookseller's counter and at once rushed oflF to the coffee-

houses to pioclaiin the discovery of a new poet. The
town received the discovery with acclamation ; in another
month a second edition was called for. No time could
have been better suited for the appreciation of Thomson's
striking qualities ; they were so entirely unlike what the
public had for many years been accustomed to. The fresh
treatment of a simple theme, the warm poetical colouring
of commonplace incidents, the freedom and irregularity
of the plan, the boldness of the descriptions, the manly
and sincere sentiment, the rough vigour of the verse, took
by surprise a generation accustomed to witty satire and
burlesque, refined diction, translations from the classics,
themes valued in proportion to their remoteness from
vulgar life. Thomson at once became famous, and, his
naturally easy temper roused to full exertion, vigorously
followed up his success with Summer and an Ode to the
Memory of Sir Isaac Newton. Spring was completed and
published in 1728. A longer interval elapsed before the
appearance of Autumn; it was published in 1730, and
followed presently by a handsome edition of the whole
four Seasons. Meantime, drawn into the ardent political
strife of the time, he had produced, in 1729, his Britannia,
and early in 1730 had made his first attempt as a dramatist
with Sophonisha. From this time there was a manifest
slackening either in his will or in his power to produce.
He was appointed travelling tutor to the son of Sir
Charles Talbot, travelled with his pupil on the Continent,
and in 1733 obtained a small sinecure in the Court of
Chancery. It may have been this removal of the spur of
necessity that made him take longer over his poems. But
it is a fair theory that the rigid taste of the time for
finish, which he had unconsciously defied with triumphant
results, began to make good an ascendency over him, and
that he wrote less because he was cramped by fear of the
critics. None of the other Seasons have the same large
and careless freedom as Winter ; Autumn especially, the
last of them, is much more laboured, and his revisions
and enlargements in successive editions show an anxious
ambition after the finish of the 'classical school. How-
ever this may be, he hesitated long over nis next poem,
Liberty; the first part was published in 1734 and the
conclusion in 1736. He intended it to bo his masterpiece,
but with all his care and pains it has fallen into deserved
oblivion. In 1737 he lost hiB sinecure by the death of his

patron, but was recompensed by a pension from the prince.

Poverty, rather than natural fitness or inclination, drove
him. again to dramatic composition. Agamemnon was
produced in 1738, with indifferent success. Next year a
play, written in the interest of tho prince and the oppo-
sition, was interdicted by the lord chamberlain. The
masque of Alfred, written by Thomson in conjunction
with Mallet, and containing the song Rnle Britannia, was
produced in 1740, Tancrcd and Sigismunda in 1745. A
year before this last event the " poetical posture " of the

poet's income was improved by his appointment to the

sinecure office of surveyor-general of the Leeward Islands.

The Cast/e of Indolence was his last work. It was not

published till the year of his death ,(1748), but he had
been long engaged upon it. The poem is full of character

and humour, with here and there passages of elaborately

rich description ; it is fuller than any other of the person-

ality of the poet, of the good-nature, generosity, and .solid

wisdom which gained him the affection of so many friends
;

but still it is in the Seasons, and especially in the first of

them, that Thomson is seen at his best and strongest.

Till tho advent of Scott and Byron, Tliomson was the most
widely popular poe: in our language ; and as late as the middle
of this 'century a sumptuous edition, illustrated by tho Etching
Club, was printed three times within ten years (1842-.'i2). Th«
popular verdict on Thomson has been unanimouslj justified bj
critics, (W. M.)
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THOMSON, JAME3 (1834-1882), author of The City of

Dreadful Night, was born at Port Glasgow, in Renfrew-

shire, on November 23, 1834, the eldest child of a mate
in the merchant shipping service. His mother was a

deeply religious woman of the Irvingite sect, and it is not

improbable that it was from her the son inherited his

sombre and imaginative temperament. On her death,

James, then in his seventh year, was procured admission

into the Caledonian Orphan Asylum, from which he went
out into the world as an assistant army schoolmaster.

At the garrison at Ballincolltg, near Cork, he encountered

the one brief happiness of his life : he fell passionately in

love with, and was in turn as ardently loved by, the

daughter of the armourer-sergeant of a regiment in the

garrison, a girl of very exceptional beauty and cultivated

mind. Two years later, when Thomson was at the

training college at Chelsea, ho suddenly received news
of her fatal, illness and- death. The blow prostrated him
in mind and body ; and the former endured a hurt from

which it never really recovered. Henceforth his life was
one of gloom, disappointment, misery, and poverty, rarely

alleviated by episodes of somewhat brighter fortunu While

in Ireland he had made the acquaintance of Mr Charles

Bradlaugh, then a soldier stationed at Ballincollig, and it

was under his auspices (as editor of the London Inecsli-

gator) that Thomson' first appealed to the public as an

author, though actually his earliest publication was in

Tait's Edinburgh Magazine for July 1858, under the signa-

ture " Crepusculus." In 1860 was established the' paper

with which Mr Bradlaugh has been so long identified,

The National Reformer, and it was here, among other

productions by James Thomson, that appeared (1863) the

powerful and sonorous verses " To our Ladies of Death,"

and (1874) his chief work, the sombre and imaginative

City of Dreadful Night. In October 1862 Thomson left

the army, and through Mr Bradlaugh (with whom for

some subsequent years ho* lived) gained employment as

a solicitor's clerk. In 1869 he enjoyed what has been

described as his " only reputable appearance in respect-

able literary society," in the acceptance of his long poem,
" Sunday up the River," for Fraser'a Magazine, on the

advice, it is said, of Charles Kingsley. In 1872 Thomson
went to the Western States of America, as the agent of the

shareholders in what he ascertained to be a fraudulent

silver mine ; and the following year he received a com-

mission from The Neio York World to go to Spain as its

special correspondent with the Carlists. During the two

months of his stay in that distracted country he saw little

real fighting, and was himself prostrated by a sunstroke.

On his return to England he continued to write in The

Secularist and The National Reformer, under the at last

well-known initials " B. V." ^ In 1875 he severed his con-

nexion with The National Reformer, owing to a disagree-

ment with its editor ; henceforth his chief source of income

(1875-1881) was from the monthly periodical known a*

Cope's Tobacco Plant. Chiefly through the exertions of

-his friend and admirer, Mr Bertram Dobell, Thomson's

best known book. The City of Dreadful Night, and other

Poems, was published in April 1880, and at once attracted

wide attention ; it was succeeded in the autumn by Vane's

Story, and other Poems, and in the following year by
Essays and Phantasies. All his best work was produced

between 1855 and 1875 ('*The Doom of a City," 1857
;

« Our Ladies of Death," 1861 ; Weddah and Om-el-

Bonain: "The Naked Goddess," 1866-7; The City of

Dreadful Night, 1870-74). In his latter years Thomson
too often sought refuge from his misery of mind and body

* Bysshe Vanolia :
'* Bysshe," as the commonly used Christian name

of Shelley, Thomson's favourite writer ; and " Vanolis," aa anagram
' Npv»!i3, the ps«udonym of F vod Habdkmbeeo (g.v.).

in ohe Lethe of cpinm an(! alcohol. His mortal illness

came upon him in the house of a poet friend ; and ho was
conveyed to University College hospital, in Gowcr Street,

where shortly after he died (June 3, 1882). He was
buried at Highgate cemetery, in the same graVe, in uncon
secrated ground, as his friend Austin Holyoake.

To the productious of James Thomson already luentioncd may
be added the posthumous volume entitled A Voice froTii the J^tlc,

and other Poems (1884), which has the advantage of llr Bertram
Dobell's valuable prefatory memoir and an etched portrait of the
poet. This volume contains much that is interesting, but nothing
to increase Thomson.'s reputation. If an attempt bo made to point
to the most apparent literary relationshiji of the author of The
City of Drcadjul Night, one might venture the suggestion that
James Thomson was a younger brother of Be Quincey. If he has
distinct affinity to any writer it is to the author of Suspiria, de
Trofundis ; if we look further afield, we might perhaps jdiscern

shadowy prototypes in Leopardi, Heine, and Baudelaire. But,
after all, Thomson holds so unique a place as a poet that the effort

at classification may well be dispensed with. It ho maintains Lis
owu lonely little height, ji: will be as a distinct individuality.

His, it is absolutely ce'tain, was no literary pessimism, no assumed
gloom. The poem "Insomnia" is a distinct chapter of bio-

graphy; and in "Mater Tenebrarum" and elsewhere among his
v/ritings self-revelative passagea are frequent. The merits of

Thomson'^ poetry are its imaginati^'e power, its sombre intensity,

its sonorous music . to these characteristics may be added, in hia
lighter pieces, a Heino-likg admixture of strange gaiety, pathos, &nd
caustic irony. Much the same may be said of his best prose. His
faults are a monotony of epithet, the uot infrequent use of uiero

rhetoric and verbiage, aud perhaps a ])revailing lack of the seilso

of form- , to these may be a<lded an occasional vulgar recklessnes*«

of expression, as in parts of Vanes Story and in some of !ii»

prose writings. Time will reduce his noteworthy work within a
narrow compass, but within that limit it will be found as remark-
able as it is unique.

THOMSON, John (1778-1840), amateur landscape

painter—Thomson of Duddingston, as he is commonly
styled,—was born on September 1, 1778, at Dailly, Ayr-

shire. His father, grandfather, and, as we are informed,

great-grandfather also, were clergymen of the Church of

Scotland. The father determined that his son should

follow the ancestral profession, and, greatly against his

natural bent,—for aU his thoughts turned instinctively

towards art,—he acceded to the parental wish. He studied

in the university of Edinburgh ; and, residing with his

elder brother, Thomas Thomson, afterwards celebrated as

an antiquarian and feudal lawyer, he made the acquaint-

ance of Francis Jeffrey and other young members of the

Scottish bar afterwards notable. The pursuit of art, how-
ever, was not abandoned ; during the recess he sketched

in the country, and, while attending his final collego

session, he studied for a month Under Alexander Nasmyth.
After his father's death he became, in 1800, his successor

as minister of Dailly ; and in 1805 he was translated

to the parish of Duddingston, close to Edinburgh. Tho
practice of art was now actively resumed, and it came to

be continued throughout life—apparently without any
very great detriment to pastoral duties. Thomson's popu-
larity as a- painter increased with his increasing artistic

skill ; and, having mastered his initial scruples against

receiving artistic foes, on being offered £15 for a land-

scape^reassured by " Grecian " Williams's stout assertion

that the work was " worth thrice the amount "—the

minister of Duddingston began to dispose of the produc-

tions of his brush in the usual manner. In 1830 he was
made an honorary member of the Royal Scottish Academy.
Besides that of art, Thomson had other singularly varied

tastes and aptitudes. He was an accomplished performer
on violin and flute, an exact and well-read student of

physical science, and one of the writers on optics in the

early numbers of the Edinburgh Renew. His life passed

peacefully away in the kindly and charitable discharge of

his clerical duties, varied by the enthusiastic pursuit of his

art, and the enjoyment of intercourse with a singularly
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wide and eminent circle of frisnds, which, amoug artists,

included Turner and Wilkis, and among men of letters

Wilson and Scott,—the latter of whom desired that

Thomson, instead of Turner, should have illustrated the

collected edition of his works. He died at Duddingston

on the 27th of October 1840 (not the 20th, as stated by

some authorities). Thomson was twice married, and his

second wife, the widow of Mr Dalrymple of Cleland, was

herself also a skilful amateur artist.

Thomson holds an honourable position as the first powerful

landscapist that Scotland produced, and he is still among her

greatest. Fis styled was founded, in the first instance, upon
the practice of the Dutch masters ; but ultimately he submitted

to the inllucace of the Pousslns and the Italians, rightly believ-

ing that their method—in the richer solemnity of its colour and
the deeper gravity of its chiaroscuro—was more truly fitted for

tho portray*! of the scenery of Scotland, more in harmony with

the gloom and the glory of its mountains and its glens and tho

passion of its wave-vexed cliffs. But to the study of the art of the

past he joined a close and constant reference to nature which kept

Ills own worlc fresh and original, though, of course, he never even

approached such scientific accuracy in the rendering of natural

form and effect as is expected from even tlie tyro in our recent

schools of landscape. His art is clearly distinguished by "stylo"

;

at their best, his works show skilful selection in tlie leading Hues
of their composition and admirable qualities of abstract colour and
tone. Tliomson is fairly represented in the Scottish National

Gallery ; and the Aberlady Bay of that collection, with the soft

infinity of its clouded grey sky, and its sea which leaps and falls

again in waves of sparkling and of shadowed silver, is fit to rank
nmong the triumphs of Scottish art.

THOll. See ./Esir, vol. i. p. 210, and Mythology,
Vol. zviL p. 15G.

THOREAU, Henry David (1817-1862), one of the

most strongly-marked individualities of modern times,

iipent the greater part of his life in the neighbourhood of

the place where he was born—Concord, a village town of

]\Iassachusetts, pleasantly situated some twenty miles north-

west of Boston, amidst a pastoral countr^ of placid beauty.

To Thoreau this Concord country contained all of beauty

and even grandeur that was necessary to the worshipper

of nature : he once journeyed to Canada ; he went west on

bae occasion ; he sailed and explored a few rivers ; for tlie

rust, he haunted Concord and its neighbourhood as faith-

fully as the stork does its ancestral nest. John Thoreau, his

father, who married the daughter of a New England clergy-

lilan, was the son of a John Thoreau of the isle of Jersey,

who, in Boston, married a Scottish lady of the name of Burns.

TLis last-named John was the son of Philippe Thoreau and

hir, wife Marie le Gallais, persons of pure French blood,

settled at St Helier, in Jersey. From his New England

Puritan mother, from his Scottish grandmother, from his

Jiirsey-American grandfather, and from his remoter French

ancestry Thoreau inherited distinctive traits : the Saxon

elMnent perhaps predominated, but the " hauntings of

Ci:ltism " were prevalent and potent. The stock of the

Tlioreaus was a robust one ; and in Concord the family,

tbough never wealthy nor officially influential, was ever

htld in peculiar respect. As a boy, Henry drove his

mother's cow to the pastures, and thus early became

Clamoured of certain aspects of nature and of certain

delights of solitude. At school ai-i at Harvard university

hti in nowise distinguished himself, though he was an

intelligently receptive student ; he became, however, pro-

fiiient enough in Greek, Latin, and the more general

acquirements to enable him to act for a time as a master.

But long before this he had become apprenticed to the

learning of nature in preference to that of man :
when only

twelve years of age he had made collections for Agassiz,

who had then just arrived in America, and already the

'meadows and the hedges and the stream-sides had become

cdbinets of rare knowledge to him. On the desertion

of schoolmastering as a profession Thoreau became a

lecturer and author, though it was the labour of his hands

which mainly supported him through many years of his

life : professionally he was a surveyor. In the effort to

reduce the practice of economy to a fine art he arrived at

the conviction that the less labour a man did, over ai^
above the positive demands of necessity, the better for him
and for the community at large ; he would have had the

order of the week reversed,—six days of rest for one of

labour. It was in 1845 he made the now famous experi-

ment of Walden. Desirous of proving to himself and
others that man could be as independent of his kind as the

nest-building bird, Thoreau retired to a hut of his own
con.struction on the pine-slope over against the shores of

Walden Pond,—a hut which he built, furnished, and kept
in order entirely by the labour of his own hands. During
the two years of his residence in Walden woods he lived

by the exercise of a little surveying, a little job-work, and
the tillage of a few acres of ground which produced him
his beans and potatoes. His absolute independency was
as_Jittlo gained as if he had pamped out in Hyde Park;

relatively he lived the life of a recluse. He read consider-

ably, wrote abundantly, thought actively if not widely,

and cam^to know beasts, birds, and fishes with an intimacy

more extraordinary than was the case with- St Francis of

Assisi. Birds came at his call, and forgot their hereditary

fear of man ; beasts lipped and caressed him ; the very

fish in lake and stream would glide, unfearful, between

his hands. This exquisite familiarity with biid and beast

would make us love the memory of Thoreau, it his egotism

were triply as arrogant, if his often meaningless paradoxes

were even more absurd, if his sympathies v;ere even less

humanitarian than we know them to have been. His

Walden, the record of this fascinating two years' experi-

ence, must always remain a production of great interest

and considerable psychological value. Some years before

Thoreau took to Walden woods he made the chief friend-

ship of his life, that with Emerson. He became one of

tho famous circle of the transcendentalists, always keenly

preserving his own individuality amongst such more or less

potent natures as Emerson, Hawthorne, and Margaret

Fuller. From Emerson he gained more than from any

man, alive or dead ; and, though the older philosopher

both enjoyed and learned from the association with the

younger, it cannot be said that the gain was equal. There

was nothing electrical in Thoreau's intercourse with his

fellow-mon ; he gave off no spiritual sparks. He absorbed

intensely, but when called upon to illuminate in turn was

found wanting. It is with a sense of relief that wo read

of his having really been stirred into active enthusiasm

anont the wrongs done the ill-fated John Brown. With

children he was affectionate and gentle, with old people

and strangers considerate. In a word, he loved his kind

as animals, but did notTseem to find them as interesting as

those furred and feathered. In 1847 Thoreau left Walden

Lake abruptly, and for a time occupied himself with lead-

pencil making, the parental trade. He never married,

thus further fulfilling his policy of what one of his es.sayist-

biographers has termed "indulgence in fine renounce-

ments." At the comparatively early age of -forty-five he

died, on 6th May 1862. His grave is in the beautiful

cemetery of Sleepy Hollow, beside those of Hawthorne

and Emerson.
Thoreau's fame will rest on Walden, tho Excursion, and his

Letters, though he WToto nothing which is not deserving of notice.

Up till his thirtieth vcar he dabbled in verse, but he had little ear

for metrical nmsic, and he lacked tho spiritual impulsiveness of the

true poet. He had occasional flashes of insight and could record

beautifully, notwithstanding ; his little poom "Haze" is surcharged

with concentrated loveliness. His weakness as a philosopher is his

tendency to base tho laws of the universe on the experience-bom,

thought- produced convictions of one man—himself. His weakness

as a writer is the too frequent striving after antithesis and paradox.

If he had bad all hia own odginality without the itch of appearing
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ori<nnal, he would have mado his fascination irresistible. As it is,

Thoreau holds a unique place. He was a naturalist, but absolutely

deToiJ of the pedantry of science ; a keen observer, but no retailer

of disjointed facts. Ho thus holds sway over two domains: he

has the adherence of the lovers of fact and of the children of fancy.

He must always be read, whether lovingly or interestedly, for he

has all the variable charm, the strange satuminity, the contradic-

tions, austerities, and delightful surprises, of Nature herself.

Soo W. E. Channing, Thoreau the Foet Naturatist, Bostnn, 1S73 ; F. B. San-

bom, Biograph]) of Thoreait (American Slen of Lettora Series) ; H. A. Page, Bio-

gra^hy of Thoreau; Eincison, Introdncllon to Excursions ; J. Rnssell Lowell, Afy

Btudj/ \Vindo\ss; WUL II. Dircks. Introduction to Warden; Professor Nicliol,

American Literature, pp. 312 sq. ; Mr Burrouptis ; Mr Henry James, Ac. After

Thorcao'a death were published (besides tiro Excursions, 1SG3) Ths Maine
Ifood* (18C4) ; Cape Co(i(18C5); Utters and Focms {\&Gb)

', A Yankee in Canada
(18uG). In tlio Atlantic Monthly, In ISC?, appeared '* Walking." " Autumn Tints,"

and "Wild Apples"; In 18C3 "NIcht and Moonlight." Ills teat known work,
Walden, constitutes the second volume of the soriea called The Camelot Classics;

otherwiso Tboreau's productions aro nut widely known In Britain.

THORIUM, in chemistry, ia the name of the as yet

unisolated radical of ihoria, one of the now numerous
" rare earths." Thoria was discovered by Berzelius in 1828

in the mineral now called thorite. It is present also in

pyrochlor, monazite, orangite, andeuxenite. Being similar

to the oxides Ti02 and ZrO, of titanium and zirconium,

thoria is assumed to be a binoxide Th02. The atomic

weight, according to Cleve, is Th = 233, O being 16.

THORN (Polish Torhn), an interesting old town in the

province of West Prussia, is situated on the right bank of

the Vistula, near the point where the river enters Prussian

territory, 26 miles south-east of Bromberg and 92 miles

south of Dantzic. Its position near the frontier of

Russian Poland makes it a strategic point of importance

;

and, strongly fortified since 1818, in 1878 it was converted

into a fortress of the first class. The " old town," founded

in 1231, and the "new town," founded thirty-three years

later, were united in 1454, and both retain a number of

quaint buildings dating from the 15th and 16th centuries,

when Thorn was a flourishing member of the Hanseatic

League. The town-house, of the 14th and 16th centuries,

the churches of St John and the Virgin, with aisles as

lofty as the nave, the ruined castle of the Teutonic order,

and the gates, leaning tower, and fragments of the walls,

all of the 13th century, are among the most interesting

edifices. The ancient wooden bridge, now burned down,

at one time the only permanent bridge across the lower

Vistula, has been succeeded by a massive iron railway

viaduct, half a mile long. Thorn carries on an active

trade in grain, timber, wine, colonial wares, and iron, and

has manufactures of leather, hats, starch, candles, and
numerous other articles. It is famous for its " Pfeffer-

kuchen," a kind of gingerbread. Part of the trade is

carried on by vessels on the Vistula. In 1885 the popu-

lation was 23,914 (in 1816 7909), about three-fifths

being Protestants and two-fifths (chiefly Poles) Roman
Catholics.

Thorn, founded In 1231 by the Teutonic order as an outpost

against the Poles, was colonized mainly from Westphalia. The
first peace of Thorn, between the order and the Poles, was con-

cluded in 1411. In 1454 the townspeople revolted from the

knights of the order, destroyed their castle, and attached them-
selves to the king of Poland. This resulted in a war, which was
terminated in 1466 by the second peace of Thorn. In the 15th

and 16th centuries Thorn was a Hanse town of importance, and
received the titles of " queen of the Vistula" and "the beautiful."

It embraced the Reformation in 1557, and in 1645 it was the scene

of a " colloquium charitativum," or discussion betwixt the doctors of

the rival creeds, which, however, resulted in no agreement In

1724 a riot between the Protestant and Roman Catholic inhabitants

was seized npon by the Polish king as a pretext for beheading the

burgomaster and nine other leading Protestant citizens, an act of

oppression which is known as the "bloodbath of Thorn." The
second partition of Poland conferred Thorn npon Prussia ; by the

treaty of Tilsit it was assigned to the duchy of Warsaw ; but since

the congress of Vienna it has again been Prossian. Copernicus
wss bom at Thorn in 1473.

THORNBACK is the name given to a species of ray

{Raja davata) which is found all round the coasts of

Enrope, and locally abundant ; it derives its name from

the peculiar armature of the skin of its body, the upper

and lower surfaces of the body of the female being armed
with scattered, more or less numerous, large round osseous

bucklers, each with a spine in the centre ; the tail also is

armed with rows of similar bucklers. In the male fish these

bucklers are absent, or nearly so. ITie thornback does

not grow to the same large size as the skates, a specimen

three feet across being considered large. It is more valued

as food than the other rays, and consumed in large

quantities, fresh as well as salted.

THORNHILL, Sir James (1676-1734), historical

painter, was born at Melcombe Regis, Dorset, in 1676,

coming of an ancient but impoverished county family.

His father died while he was young, but he was befriended

by his maternal uncle, the celebrated Dr Sydenham, and
apprenticed to Thomas Highmore, sergeant-painter to

King William III., a connexion of the Thornhill family.

Little is known regarding his early career. About 1715

he visited Holland, Flanders, and France ; and, having

obtained the patronage of Queen Anne, he .vas in 1719-20
appointed her serjeant-painter in succession to Highmore,

and was ordered to decorate the interior of the dome of

St Paul's with a series of eight designs, in chiaroscuro

heightened with gold, illustrative of the life of that

apostle,—a commission for which Louis Laguerre had

previously been selected by the commissioners for the

repair of the cathedral. He also designed and decorated

the saloon and hall of Moor Park, Herts, and painted

the great hall at Blenheim, the princesses' apartments at

Hampton Court, the hall and staircase of the Southsea

Company, the chapel ' at Wimpole, the staircase at

Easton-Neston, Northamptonshire, and the hall at Green-

wich Hospital, usually considered his most important and

successful work, upon which he was engaged from 1708

to 1727. Among his easel pictures are the altar-pieces of

All Souls and Queen's College chapels, Oxford, and that

in Melcombe Regis church ; and he executed such portrait

subjects as that of Sir Isaac Newton, in Trinity College,

Cambridge, and the picture of the House of Commons in

1730, now in the possession of the earl of Hardwicke, in

which he was assisted by Hogarth, who married Jane, his

only daughter. He also produced a few etchings in a

slight and sketchy but effective manner, and executed

careful full-size copies of Raphael's cartoons, which now
belong to the Royal Academy. About 1724 he drew up
a proposal for the establishment of a royal academy of

the arts, and his scheme had the support of the lord

treasurer Halifax, but Government declined to furnish

the needful funds. Thornhill then opened a drawing-

school in his own house in James Street, Covent Garden,

where instruction continued to be given till the time of

his death. He acquired a considerable fortune by his art,

and was enabled to repurchase his family estate of Thorn-

hill, Dorsetshire. In 1715 he was knighted by George L,

and in 1719 he represented Melcombe Regis in parlia-

ment, a borough for which Sir Christopher Wren had

previously been member. Having been removed from his

oflice by some court intrigue, and suffering from broken

health and repeated attacks of gout, he retired to his

country seat, where he died on the 4th of May 1734.

His son James was also an artist. He succeeded his

father as serjeant-painter to George II., and was appointed

" painter to the navy."

, The high contemporary estimate of Sir James Thomhill's works

has not since been confirmed; in spite of Dr Young, "late times .

do not
UnderBtaad

How Rftph&ers pencil lives In ThomhlU's hands."

He is weak in drawing,—indeed, when dealing with complicatei

figures he was assisted by Thomas Gibson ; and, ignorant of the

great monomental art of Italy, he formed himself upon the lower



T H O— T H O 315
fcodel of La Brun. It must, however, be admitted that, in the

departments of art which he chose for his own, he was the best

Buiivo painter of his time.

THORWALDSEN, Beetel (1770-1844), a very able

Danish sculptor, was the son of an Icelander who had

settled in Copenhagen, and there carried on the trade of

a wood-carver. While very young, Bertel Thorwaldsen

learnt to assist his father ; at the age of eleven he entered

the Copenhagen school of art, and soon began to show his

exceptional talents. In 1792 he won the highest prize,

the travelling studentship, and in 1796 he started for Italy

in a Danish manof-war. On the 8th of March 1797 he

arrived in Rome, where Caaova was at the height of his

popularity. Thorwaldsen's first success was the model for

a statue of Jason, which was highly praised by Canova,

and he received the commission to execute it in marble

from Thomas Hope, a wealthy English art-patron. From
that time Thorwaldsen's success was assured, and he did

not leave Italy for twenty-three years. In 1819 he

returned to Denmark, where he was received with the

greatest enthusiasm. He was there commissioned to make
the colossal series of statues of Christ and the twelve

apostles which are now in the Fruenkirche in Copenhagen.

These were executed after his return to Rome, and were

not completed till 1838, when Thorwaldsen again returned

to Denmark. He died suddenly in the Copenhagen theatre

in 1844, and bequeathed a great part of his fortune for

the building and endowment of a museum in Copenhagen,

and also left to fill it all his collection of works of art, and

the models for all his sculpture,—a very large collection,

exhibited to the greatest possible advantage. Thor-

waldsen is buried in the courtyard of this museum, under

a bed of roses, by his own special wish.

On the whole Tlioiw.iMscn was tlio most sncccsifnl of all tho

imitators of cU'sioal sciiliiture, .ind many of his statuca of pa;;an

deities arc nioilcllcil with much of the antiijuc feeling' for brcailth

anil purity of ilpsign. His attempts at Christian sculpture, such

as the tomb of Pius VII. in St Peter's and tho Christ and Apostles

at Cojieuhagen, arc less successful, and were not in accordance

with tlie sculptor's real sympathies, which wero purely classic.

Thorwaldsen's private life was not admirable: ho worked some-

times with feverish caKcrness ; at other times he was idle for many
months together. A great number of his best works exist in luivato

collections in England. His not very successful statue of Lord

rtyron, after being refused a place in Westminster Abbey, was

finally deposited in the library of Triuity Colle^re, Cambridge

The most widely jiopular among Thorwaldsen's works have been

some of his b.as-reliofs, such as the Night and the Horning,

which he is said to have modelled in one day. In tho irain his

l.opularity is now a thing of the past, owing chiefly to tho reac-

tion against the pseudo-classic stylo of sculpture.

A well-lUuslratpit occmint of Thorwaldsen and lils works l9 elvcn by Eucfene

rion. Tht,r,talJ>m,t(i Vit. 4c. . )'.-<rl«, IXSO; jce also Anilcrson, D. Tlwrualditn,

Tleilin, 18J); KIMriup, Thorualdtin's Arbtilm, 4c., Cojienlidgci), 1852; and

Thicle, noi-walditn'i Lrbrn, Lelpslc, 165-2-50.

THOU, jACQtJES AuGUSTE DE (1553-1617), sometimes

known by the Latinized form Thuanus, as his great

history is by the name Thuana, was bom at Paris on

October 8, 1553. He belonged to a family of distinction

in tho Ork'anais, of which the elder branch had, he tells

us, been noblesse d'epee, though he gives uo particulars

BAcept of those who had for some generations been noblesse

dt robe. He and his were closely connected by birth,

m.arriage, and friendship with several of those great legal

families—the Harlays, the Huraults, the Brularts, the

L\moignons, and others—which for many generations

furnished France with by far her most valuable class of

pvblic men. The historian's father was Cliristophe de

Thou, first president of the parlement of Paris, a man

whoso strong legal and religious prejudices against the

Hxiguenots have rather obscured, in the eyes of historians,

his undoubted ability and probity. Christophe's brothers,

Adricn and Nicolas, were both men of mark, the former

being also a lawyer, and the latter ultimately becoming

biahoo of Chart-rea \ii which capacity ho " instructed
"

Henry IV. at his conversion. De^Thou's mother was
Jacqueline Tuleu, dame de CiVi. He was a delicate

child, and seeiiis by his own account to have been rather
neglected by his parents

;
perhaps it was for this reason

that, though he grew stronger with age, he was destined
for the church. He took minor orders, and obtained
some benefices. It was, however, to the legal side of the
ecclesiastical profession that he was devoted, and, after

being at school at the College de Bourgogne, he studied

law at Orleans, Bourges, and Valence, being at the last

two places under the tuition of jurists no less celebrated

than Hotman and Cujas. It was not, however, till he
approached middle life that he definitely renounced the

clerical profession, married, and accepted lay offices. Mean-
while he had travelled much and discharged important

duties. In 1573, that he might profit by seeing foreign

parts, he was attached to the suite of Paul de Foix, who
was sent on a circular mission of compliment to the

Italian princes, and with him Do Thou visited Turin,

Milan, Mantua, Venice, Rome, Florence, and many minor
places. On his return he studied for four years, tra-

velling to the Netherlands in the interval,-and in 1579
to Germany. Two years later he was appointed to a

royal commission in Guienne, and made the acquaintance

of Henry of Navarre and of Montaigne. He had already

become the friend of most of the eminent men of letters

of the time, from Ronsard downwards, and was particularly

intimate with Pierre Pithou, tho soul of the future Satire

Menippce. De Thou, by all his sympathies, belonged to

that later and better phase of tho politique party which

devoted itself to the maintenance of royalty as the one

hope of Franco; and, when Henry III. was driven from

his capital by the violence of tho Guises and tho League,

Do Thou followed hiin to Blois. After his renunciation of

oiders, he had been made, first, master of requests, and

then president ti mortier, which was the highest dignity

ho ever attained. After tho death of Henry III. he

attached himself closely to his successor, and in 1593 was

appointed (he was a great bibliophile) grand mailre of the

royal library, in succession to Amyot, tho translator of

Plutarch and Longus. It was in this same year that he

began his history, the composition of which was inter-

rupted, not only by his regular official duties, but by

frequent diplomatic missions at home ai.d abroad. His

most important employment of all was on tho commission

which, in face of tho greatest difficulties on both .sides,

successfully carried through the negotiations for tho edict

of Nantes. Nor were his duties as a diplomatist inter-

mitted by the death of Henry lY., though tho Govern-

ment of Marie de' Medici refused him tho place of premier

president which he desireil, and hurt his feelings by

appointing him instead a member of Uio financial com*

mission which succeeded Sully. This appointment be

rather strangely chose to think a degradation. It is, liow-

ever, absurd to say that the affair, which ho survival six

years, had anything to do with his death. That, as far as

it was hastened by any mental affliction, seems to have

been rather due to grief at the death of his second wife;

Gasparde de La Chatre, of whom and of his sons and

daughters by her (his first marriage with Marie de Bar-

ban^on had been childless) he was extremely fond. His

eldest son, Fran(;ois Auguste, was the friend of Cinq Mars,

and shared his downfall and fate. But this was a quarter

of a century after De Thou's own death, which happened

on May 7, 1617.

Althon-'h a distinguished ornament of Franco, De Thou has

nothing to do, properly speaking, with French literature. r..si1»S

minor works in Latin (a poem on hawking, somo parnphra^f. of

tho liible, Jtc), ho wrote also in Latin tho great history which haa

made his name known Kntitled llistoi-iir Hvi Tevijwii, it bcginn

shortly before tho author's birth (in 15-lti>, and extends to 1607,
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ten yearn before his death. The first j'titt, in eighteen boolca, was

ruhli.shca in 1C04; tiie sccoml, thiril, and fourtli aiipcarcd in 1006

anJ the two following years. Tlip last jart, which mnltcs a total

of 138 boohs, (lirl not appear till 1620, under the caro of the author's

frionJs Rigault and tupiiy, whom ho had named his literary

executors. The first named likewise put final touches to De Thou's

autobiojjrnphy, which, also writtcji iu Latin, appears in French in

mo.it collections of French memoirs. It contains minute details

of the author's life down to 1007, mixed with rather miscellaneous

descriptions of interesting places which he had visited (such as

Jlont St Jlicliol, an eagle's oyrio in Dauphiue, i;c. ); and its com-
po.'sitiou is said to have been partly dotcrmincd by the obloquy cast

by bigoted adherents of the papacy on the History. De Thou was

indeed obnoxious to these on many grounds. He had helped to nego-

tiate the edict of Nantes; he lind opposed the acknowlcitgnient in

France of the decrees of Trent ; he had been a steady Anti-Leaguer
;

and he was accused of speaking in the History itself cf rrotcatants

and Protestantism, not merely with criminal niildncss, but with

Bomcthing lilce sympathy. It is needless to say that these blots in

tlio History ha\*o seemed beauties to later and more dispassionato

students. Tliero is no doubt that the charges of partiality on
minor and mostly personal points are cither disprovablo or unim-
portant; and the whole seems to bo as fair and as carefully accurate

as at such a time was jiossiblc. On the otiier hand, the work is

undoubtedly jdanned and executed on much too largo a scale, and
the inclusion of events in foreign countries, on which tho author

was often but ill-informed, has not improved it. But it is dearly
and on tbo whole excellently wi-itten, and_ will always be, as far

<i3 any general contemporary history can bo so called, tho great

authority for at least tho French part of its subject and poiiod. It

was first }mblislied as a whole when, as above mentioned, the Inst

part ap|icarcd in 1620, and it was several times rcpiintcd, llorc than

n hundred years later, in 1733, an Englishman, Samuel Uucklcy,
working in part on tho materials of Thomas Ciiitc, produced at

London what is recognized aj the standard edition of tlio original,

in 7 vols, folio. The standard French translation was inatlo im-
mediately afterwards by a group of litcr.ai-y men, the, best known
of whom were the Abbi5 Desfontaincs aJid Frevost, the author of

Mniion Lcscant. A choice copy of tlio fiist edition of tho first part,

with the aims of Henry IV. on tho binding, <s in tho British

Museum library.

THOUSAND AND ONE NIGHTS. Tho Thousand
and One Ktt/hls, commonly known in English as Tin
Arabian Ki'jIUs' Entcrtainmenls, is a collection of tales

written in Arabic, whicli first becama generally known in

Europe in the earl}' part of last century through tho

French translation by Antoine Galland (q-v.), and rapidly

attained such universal ^^opularity that it is unnecessary

to describe the contents ov the book. But the origin of

the Arabian Nir/lds claims discussion in this place. In

the Journal Asiniique for Il17, p. 253, Von Hammer
drew attention to a passage in the Golden Ifcadows of

!Mas'iidi (ed. Barbier do Meynarc. iv. 89 57.), written in

943 A.D., in which certain stories l irrcnt among the old

Arabs are compared with " the books which have reached
us in translations from Persian, Indian, and Greek, such
as the book of Ilezdr Afsdiie, a title which, translated from
Persian into Arabic, means ' tho thousand tales.' Thij

book is popularly called The Thousand and One Nir/liU,

and contains the story of the king and his vizier and of

his daughter ShirazAd and her slave girl Dln.-lzad. Other
books of the same kind are the book of Ferza ami Simds,
containing stories of Indian kings and viziers, the book of

SindibAd, &r.." Von Hammer concluded that the Thousand
Mid One Nif/hts were of Persian or Indian origin. Against
this conclusion De Sacy protested in a memoir (2fciit. de

I'Acad. des Inscr., 1833, x. 30 sq.), demonstrating that the

character of tho book we know is genuinely Arabian, and
that it must have been written in Egypt at a compara-
tively recent date. Von Hammer in reply adduced, in

Jozir. As., 1S39, ii. p. 175 sq., a passage in the Fihrist

(987 A.D.), which ia to tho following effect:

—

"The ancient Persians were tho first to invent tales, and make
• books of them, and some of their tales were put in tire mouths of

animals. The Ashghanians, or third dynasty of Fersi.an kings,
and after them tho Sasanians, had a special part in the development
of this literature, which found Arabic translato-s, and was taken
ay by accomj.lishcd Arabic literati, who edited it and imitated it.

tl'lie carlieit book of th« kind was the Uesdf a/fdn nr ' Thousand

Talcs, which had tho following origin. A certain Pcrsie.r Vicj^ was
occustomed to kill his wives on tho morning alter tho cdHyUiu'.i.tMon

of the marriage. But once he mariicd a clever prinueas ciUcd
Shahraz.id, who spent tho marriage night in telling a story which

in the morning reached a point so interesting that the king spared

her, and askctl next night for tho sequel. Thi.s went on for a

thousand nights, till siiahrnz.ad had a son, aud ventured to tell

tho king of her device. Ho admired her intelligence, loved her, and
spared her life. In all this tho princess was assisted by tho king's

stewardess Dinazad. This book is said to have been written lor

tho princess Ilomiii (JISS. Ilonn'mi), daughter of IJahman. ... It

contains nearly two luindred stories, ono story often occujtying

several nights. I have rejicatedly seen the coiuplcto book, but it

is really a mcagro and uninteresting production" {Fihrist, cd.

Fhlgel, p. 301).

Persian tradition (in FirdausI) makes Princess Homii
the daughter and wife of Bahman Ardashir, i.e., Artaxerxes

I. Longimanus. She is depicted as a groat builder, a kind

of Persian Semiramia, and is a half-mythical personage

already mentioned in the Avesta, but her legend seems

to be founded on tho histor.y of Atossa and of Parj'satis.

Firdausf says that she was also called Shahrazi'id (Mohl,

V. 11). This name and that of Dln.^zAd both occur in

what Mas'iidl tells of her. According to him, Shahraiid
was HoniAi's mother (ii. 129), a Jewess (ii. 123). Bahman
had married a Je\vcs3 (i. 118), who was instrumental in

delivering her nation from captivity. In ii. 122 this

Jewish maiden who did her people this service is called

Dfn.Az.Ad, but " tho accounts," says our author, " vary."

Plainly she is the leather of Jcwi.<li story. Tabarl (i. G88)

calls E.sther tho mother of Bahman, and, liko Firdausi,

gives to Hom.Ai the name of Shahraz.'id. Tho story of

Esther and that of the original Nirjlds have in fact ono

main feature in common. In tho former the king is

offended with his wife, and divorce.^ her; in tho Aruhinn
NirjIUs ho finds her unfaithful, and kills her. But both

stories agree that thereafter a new wife was brought to

him every night, and on the morrow pa.'^.-ed into the pecond

house of the women (Esther), or was slain [Xlf/!its). At
length Esther or ShahrazAd wins his heart and becomes

queen. Tho issue in tho Jewish story is that JvUher paves

her peojile ; in the Nujhts the gainers are " the daughters

of the Moolcms," but the old story had, of cour.ie, eoine

other word than " Jfoalems." EsUicr's foster-father be-

comes vizier, and- ShahrazAd's father is al."<o vizier. Shah-
razAd's plan is helped forward in the Ki'jlih by DfnAzAd,

who is, according to Jlas'tidl, her slave girl, or, according

to other MSS., her nurse, and, according to tho Fihrist,

the king's stewardess. Tho last account comes nearest to

Esther ii. 15, whcro Esther gaina tho favour cf the king's

chamberlain, keeper of the women. It is also to bo noted

that Ahisuerus is read to at night when he cannot sleep

(Esther vi. 1). And it is jujt possible that it is worth
notice that, thougli the name of Ahasuerus corresponds to

Xerxes, Josephus identifies him with Artaxerxes I.

Now it may be taken a.i admitted that the book of

Esther was written in Persia, or by one who had lived in

Persia, and not earlier than the 3d century B.C. If now
there is real weight in the points of contact between this

story and tho Arabian Ni^ihis— and the points of difference

cannot be held to outweigh the resemblances between two
legends, each of which is necessarily so far removed from
the hypothetical common source— the inference is imi)ort-

ant for both stories. On the one hand, it appears that

(at least in part) the book of Esther draws on a Persian

source ; on the other hand, it becomes probable that the
Nir^hts are older than the SAsAnian period, to which Lane,,

iii. C77, refers them.

It is a piece of good fortune that Mas'iidf and the

Fihi-ist give us the information cited above. For in

general the Moslems, though very fond of stories, are

ashamed to recognize them as objects of literary curiosity.

In fact, the next mention of the Xij/ils is found only after



T H — T H O 317

a lapse of three centuries. Makrlzf^ describing the capital

of Egypt, quotes from a work of Ibn Sa'fd (c. 1250 a.d.),

who again cites an older author (Al-Kortobf), who, in

speaking of a love affair at the court of the caliph Al-Amir

(1097-1130), says "what is told about it resembles the

romance of Al-Batt,'il, or the Thousand and One Nights "

{Hitat, Btildk ed., i. 485, ii. 181).

That the Nights which we have are not the original trans-

lation of the Hezdr Afsdne is certain, for the greater part

of the stories are of Arabian origin, and the whole is so

thoroughly Mohammedan that even the princes of remote

ages 'who are introduced speak and act as Moslems. It

might be conceived that this is due to a. gradual process of

modernization by successive generations of story-tellers.

But against this notion, which has been entertained by
some scholars, Lane has remarked with justice that, much
as MSS. of the Nights differ from one another in points of

language and style, in the order of the tales, and the

division into nights, they are all so much at one in

essentials that they must be regarded as derived from a

single original. There is no trace of a recension of the

text that can be looked on as standing nearer to the Hezdr
Afsdne. And the whole local colour of the work, in point

of dialect and also as regards the manners and customs

described, clearly belongs to Egypt as it was from the

14th to tJia 16th century. Some points, as De Sacy and
Lane have shown, forbid us to place the book earlier

than the second half of the 15th century. Galland's MS.
cop)', again, was in existence in 1518. Lane accordingly

dates the work from the close of the 15th century or the

beginning of the 16th, but this date appears to be too

late. For Abu'l-Mahasin, an Egyptian historian who died

in 1470, writing of Hamdi, a famous highwayman of

Baghdad in the 10th century, remarks that he is probably
the figure who used to be popularly spoken of as Ahmed
al-Danat (ed. Juynboll, ii. 305). Now in the Nights

Ahmed al-Danaf really plays a part corresponding to that

of the historical Hamdi, being now a robber (Lane, ii.

404) and again a captain of the guard (Lane, ii. 249).

It would seem that Abu'l-MahAsin had read or heard the

stories in the Nights, and was thus led to compare the

historical with the fictitious character. And, if this be so,

the Nights must have been composed very soon after

1450.'

No doubt the Nights have borrowed much from the

Hezdr Afsdne, and it is not improbable that even in the

original Arabic translation of that work some of the Per-

sian stories were replaced by Arab ones. But that our

Nights differ very much from the Hezdr Afsdne is further

manifest from the circumstance that, even of those stories

in the Nights which are not Arabian iii origin, some are

borrowed from books mentioned by Mas'udl as distinct

from the Hezdr Afsdne. Thus the story of the king and
his son and the damsel and the seven viziers (Lane, chap.

xxi. note 51) is in fact a version of the Book of Sindbdd^
while the story of Jali'dd and his son and the vizier

ShammAs (M'Naghten, iv. 366 sq. ; ef. Lane, iii. 530)
joorresponds to the book of Ferza and Simds.^

Not a few of the tales are unmistakably of Indian or

* The hypothesis of gradual and complete modernization is also

opposed to the fact that the other romances used by Cairene story-

tellera (such as those of 'Antar and of Saif) retain their original

local colour through all vaiiations of language and style.

' On this famous book, the Syriao Sindibdn, the Greek Syntipas,

and the Seven Sages of the European West, see Stbiao LrrERATURE
(vol. ixii. p. 850) and Spain (vol. xxii. p. 354).

' De Sacy and Lane suppose that the original title of the Arabic

translation of the Hezir A/sine was The Thousand Nights. But most

USS. of Mas'ildi already have The Thousand and One Nights, which

la also the name given by Makn'zi. Both ciphers perhaps mean only

"a very great number," and Fleischer (De Glossis Uabichtianii, p. 4)

^M shown that 1001 is certainly used in this senae.

Persian origin, and in these poetical passages are rarely

inserted. In other stories the scene lies in Persia or

India, and the source is foreign, but the treatment
thoroughly Arabian and Mohammedan. Sometimes, in-

deed, traces of Indian origin are perceptible, even in stories

in which HAriin alRashid figures and the scene is Bagh-
dad or Basra.'' But most of the tales, in substance and
form alike, are Arabian, and so many of them have the
capital of' the caliphs as the scene of action that it may
be guessed that the author used as one of his sources a
book of tales takenJrom the era of Baghdad's prosperity.

The late date of the Nights appears from sundry ana-

chronisms. In the story of the men transformed into fish

—

white, blue, yellow, or red according as they were Moslems,
Christians, Jews, or Magians (Lane, i. 99),—the first

three colours are those of the turbans which, in 1301,
Mohammed b. KelAiln of Egypt commanded- his Moslem,
Christian, and Jewish subjects respectively to wear.*

Again, in the story of the humpback, whose scene is laid

in the 9th century, the talkative barber says, " this is tha
year C53" ( = 1255 a.d.; Lane, i. 332, writes 263, but
see his note), and mentions the caliph Mostansir (died

1242), who is incorrectly called son of Mostadi' In the

same story several places in Cairo are mentioned which
did not exist till long after the 9th century (see Lane, i.

379). '^ The very rare edition of the first 2.00 nights pub-
lished at Calcutta in 1814 speaks of cannon, which are

first mentioned in Egypt in 1383; and all editions some-
times speak of coffee, which was discovered towards the

end of the 14th century, but not generally used till 200
years later. In this and other points, e.g., in the mention
of a mosque founded in 1501 (Lane, iii. 608), we detect

the hand of later interpolators, but the extent of such

interpolations can hardly perhaps be determined even by
a collation of all copies. For the nature and causes of the

variations between different copiesthe reader may consult

Lane, iii. 678, who explains how transpositions actually

arise by transcribers trying to make up a complete set of

the tales from several imperfect copies.

Many of the tales in the Nights have an historical basis,

as Lane has shown in his notes. Other cases in point

might be added : thus the chronicle of Ibn al-Jauzl (died

1200 A.D.) contains a narrative of Kamar, slave girl of

Shaghb, the mother of Al-Moktadir, which is the source

of the tale in Lane, i. 310 sq., and of another to be found

in M'Naghten, iv. 557 sq. ; the latter is the better story,

but departs so far from the original that the author

must have had no more than a general recollection of the

narrative he drew on.* There are other cases in the

Nights of two tales which are only variations of a single

theme, or even in certain parts agree almost word for

word. Some tales are mere compounds of different stories

put together without any art, but these perhaps are, as

Lane conjectures, later additions to the book
;
yet the

collector himself was no great literary artist. We must
picture him as a professional story-teller equipped with a

mass of miscellaneous reading, a fluent power of narration,'

and a ready faculty for quoting, or at a push improvising,

verses. His stories became popular, and were written

down as he told them,—hardly written by himself, else we
should not have so many variations in the text, and such

insertions of " the narrator says," " my noble sirs," and
the like. The frequent coarseness of tone is proper to the

condition of Egyptian society under the Mameluke sultans,

and would not have been tolerated in Baghdad in the age

* Gildemeister,-Z)c Rebus Indicia, p. 89 sq.

' QuatremJre, Sullans Mamloucs, ii. 2, p. 177 sq.

' Lane, i. 342, arbitrarily writes "Montasir" for "Mostansir."
' See aXso Edinb. Review, July 1886, p. 191 sq.

'' See De Goeje in Oids, 1876, ii. pp. 397-411.
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to which so many of the tales refer. Yet with all their

faults the NighU have beauties enough to deserve their

popularity, and to us their merit ia enhanced by the

pleasure we feel in being transported into so entirely novel

a state of society.

The original of some of the most interesting tales in

Galland's version, as " Aladdin and the Wonderful Lamp,"
"Ali Baba and the Forty Thieves," has just been dis-

covered by Dr Zotenberg in a MS. recently acquired by
the National Library at Paris. A careful examination

of this MS. and of the Wortley-Montagu MS. in the

Bodleian may lead perhaps to a more certain conclusion

as to the time of composition.

The Thousand and One KigJiis became known in Europe through
A. Galland's French version (12 vols., 12mo, Paris, 1704-12)

;

the publication was an event in literarj- history, the influence

of which can be traced far and wide. This translation, however,
left much to be desired in point of accuracy, and especially failed

to reproduce the colour of the original with the exactness which
those who do not read merely for amusement must desire. It was
with a special view to the remedying of these defects that Lane
produced in 18-10 his admirably accurate, if somewhat stilted,

translation, enriched with most valuable notes and a discussion of

the origin of the work- (new edition, with some additional notes,

3 vols., 8vo. , Lond&n, 1859). Lane's translation omits the tales

which he deerbed uninteresting or unfit for a European public.

ISo full translation into English can be published, and, though two
such have been privately printed, and one of these (by Sir R.

Burton) is being reproduced in an expurgated form. Lane's version

is still unsuperseded for all serious use. Of the Arabic text of the

Nights the principal editions are—(1) M'Naghten's edition, i vols.,

8vo, Calcutta, 1839-i2 ; (2) the Breslau edition, 12 vols., 12mo,
1835-43, the first 8 vols, by Habicht, the rest by Fleischer (com-

pare as to the defects of Habicht's work, Fleischer, Dc Glossis

Wabichlianh, Leipsic, 1836); (3) the first Biildk edition, 4 vols.,

1862-3.. (M. J. DE G.)

THRACE is a name which was applied at various

periods to areas of different extent, but for the purposes

of this article it will be taken in its most restricted sense,

as signifying the Roman province which was so called

(Thracia, see Plate of the Roman empire in vol. xx.)

after the district that intervened between the river Ister

(Danube) and the Hasmus Mountains (Balkan) Jiad been

formed into the separate province of Mcesia, and the

region between the rivers Strymon and Nestus, which

included Philippi, had been added to Macedonia. The
boundaries of this were—towards the N. the Hasmus, on

the E. the Euxine Sea, on the S. the Propontis, the Helles-

pont, and the .^gean, and towards the W. the Nestus.

The most distinguishing features of the tountry were the

chain of Rhodope (Despoto-dagh) and the river Hebrus
(Maritza). The former separates at its northernmost point

from the Haemus, at right angles, and runs southward

at first, nearly parallel to the Nestus, until it approaches

the sea, when it takes an easterly direction : this bend

is referred to by Virgil in the line {Georg., iii. 351)

—

Quaque redit medium Rhodope porrecta sub axem.

The summits of this chain are higher than those of

Hsemus, and not a few of them range from 5000 to 8000
feet ; the highest point, so far as is at present known (for

these mountains have been imperfectly explored), rises

towards the north-west, near the point where now stands

the famous Bulgarian monastery of Rilo. The Hebrus,

together with its tributaries which flow into it from the

north, east, and west, drains nearly the whole of Thrace.

It starts from near the point of junction of Hsemus and
phodope, and at first takes an easterly direction, the chief

town which lies on its banks in the earlier part of its

course being Philippopolis ; but, when it reaches the still

more important city of Hadrianopolis, it makes a sharp

bend towards the south, and enters the sea nearly opposite

the island of Samothrace. The greater part of the country

is hilly and irregular, though there are considerable plains
;

but besides Rhodope two other tolerably definite chains

intersect it, one of which descends from Hsemus to Adrian

ople, while the other follows the coast of the Euxine at

no great distance inland. One district in the extreme

north-west of Thrace lay beyond the watershed that

separates the streams that flow into the .^.gean fro'", those

that reach the Danube : this was the territory of Sardica,

the modern Sophia. In the later Roman period two main

lines of road passed through the country. One of these

skirted the southern coast, being a continuation of the

Via Egnatia, which ran from Dyrrhachium to Thessalonica,

thus connecting the Adriatic and the .^gean ; it became

of the first importance after the foundation of Constnn-

tinople, because it was the direct line of communication

between that city and Rome. The other followed a north-

westerly course through the interior, from Constantinople

by Hadj-ianopolia and Philippopolis to the Hiemus, and

thence by Naissus (Nisch) through Moesia in the direction

of Pannot:ia, taking the same route by which the post-roid

now runs from Constantinople to Belgrade. The climate of

Thrace was regarded by the Greeks as very severe, atd

that country was spoken of as the home of the north wind,

Boreas. The coast in the direction of the Euxine also wis

greatly feared by sailors, as the harbours were few aiid

the sea proverbially tempestuous; but the southern shore

was more attractive to navigators, and here we find tlie

Greek colonies of Abdera and Mesambria on the .^gean,

Perinthus on the Propontis, and, the most famous of a'l,

Byzantium, at the meeting-point of that sea and the

.Bosphorus. Another place which proved attractive to

colonists of that race was the curious narrow strip of

ground, called the Thracian Chersonese, that intervened

between the Hellespont and the Bay of Melas, which pene-

trates far into the land on its northern side. Among the

cities that occupied it, Sestos and Callipolis (Gallipoli) are

the most worthy of mention. In order to prevent the

incursions of the Thracians, a wall was built across its

isthmus, which was less than five miles in. breadth. The
north-eastern portion of the .^Egean, owing to its proximity

to the coast of Thrace, was known as the Thracian Sea,

and in this were situated the islands of Thasos, Samo-

thrace, and Imbros.
There is no bufficieut evidence to determine the ethnological

affinities of the Thracian race. Their language has perished, and
the information respecting them which has come down to us hardly
furnishes more than material for conjecture, so that the most that
we can affirm on the subject is that they belonged to the Indo-
European family. The most striking archaeological monuments of

the prehistoric period are the sepulchral mounds, which have been
compared in ajipearance to the tumulus on the ])lain of Marathon;
these are found by thousands in various parts of the country, espe-

cially in the neighbourhood of the ancient towns. As Roman
implements and ornaments have been found in some of them, it is

plain that this mode of burial continued to be practised until a
late period. The deity whose worship prevailed most extensively

in the country was Dionysus. The most powerful Thracian tribe

was that of the Odrysse, whose king. Teres, in the middle of tie
6th century B.o. extended his doniinion so as to include the greater
part of Tliraco. During the Peloponnesian War his son Sitalces

was an ally of some importance to the Athenians, because he kept
in check the JIacedouian monarch, who opposed the interests of

the Athenians in the Chalcidic peninsula. On the death of that

prince his kingdom was divided, a:id the power of the Thracians
was consequeutly diminished ; but in the time of Philip of Jlacedon
we find Cersobleptes, who ruled the south-eastern portion of the
country, exercising an important influence on the policy of Athens.
During the early period of the Roman empire the Thracian kings
were allowed to maintain an independent sovereignty, while
acknowledging the suzerainty of Rome, and it was not until the

reign of Vespasian that the country was reduced to the form of a

province. From its outlying position in the northern part of the

Balkan peninsula, it was much exposed to the inroads of barbarian

invaders, so that it was overrun by the Goths on several occasions,,

and subsequently by the Huns ; but its proximity to Constantinople
caused its fortunes to be closely connected with those of that city,

from the time when it became the capital of the Eastern empire.

In-the course of time its inhabitants seem to have been thoroughlj

Romanized, and to have adopted the Latin language, and there ia
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much probability in the view that they were the progenitors of the

Vlachs, or Roumanians south of the Danube, whose language is of

Latin origin, and who at various periods formed an important

factor in tlie countries to the northward of Greece. The first

evidence ot the development of this nationality is found in a

curious story told by Theophanes at the end of the 6th century.

At that time a khan of the Avars had overrun the_Eastern empire

and appeared before the walls of Constantinople; but two generals

of the imperial forces, who had concealed themselves in the Balkan,

succeeded in musterin" a considerable body of troops, Ind were on
their way to sarjiriso the rear ot the Avars when their project was
brought to an end by the following occurrence. One of the beasts

of burden happened to fall down in the line of march, on which

some one close by call«>d out to its driver, in the language of the

country, "Torna, torna, fratre," that is, "Turn him round, brother.^'

The driver did not hear this, but the other soldiers did ; and,

thinking the enemy were upon them, and that this was the sign

for retreat, they took up the cry "Torna, torna," and the whole

force fled precipitately. It seems probable that the men who used

these words were Roumanian inhabitants of the Balkan. In the

course of the Middle Ages the northern parts of Thrace and some
other districts of that country were occujiied by a Bulgarian popu-

lation ; and iu 1361 the Ottomans, who had previously established

themselves in Europe made themselves masters of Adrianople,

which for a time became the Turkish capital. When Constanti-

nople fell in 1453, the whole country passed into the hands of the

Turks, and in their possession it remained until 1878, when, in

accordance with the provisions of the treaty of Berlin, the northern

portion of it was placed under a separate administration, with the

title of Eastern Koumelia ; this province has now become, to all

intents and purposes, a part of the principality of Bulgaria. The
population of Thrace at the present day is composed of Turks,

Greeks, and Bulgarians. (H. F. T.l

THRALE. See Piozzi.

THRASYBULUS, an Athenian who played a distin-

guished part in the latter years of the Peloponnesian War
and in the restoration of the democracy at Athens. In

41 1 B.C., as an officer in the Athenian armament at Samos,

ho energetically opposed the oligarchical conspiracy of the

Four Hundred, and was mainly instrumental in keeping

the fleet and army loyal to the democracy and in procur-

ing the recall of the banished Alcibiades. At the battle

of Cynnosema, in the same year, he commanded the right

wing of the Athenian fleet, and to his valour and conduct

the Athenian victory was largely due. He took an active

part in the naval operations of the following years, being

present at the victories of Cyzicus (410) and Arginusaj

(406). In 407 he commanded a squadron on the Thracian

coast, where he reduced places which had gone over to the

Lacedaemonians. When tba infamous Thirty Tyrants were

at the height of their power in Athens, Thrasybulua, who
as a democrat had been banished, marched from Thebes

with about seventy men, with the connivance of Thebes,

p.nd established himself at Phyle, a strong place in the

rear of Athens. There he repulsed an attack directed

against him by the Thirty ; his numbers increased, and,

after surprising and routing a body of foot and horse, he

seized Tirieus, the port of Athens, but, finding the circuit

of the walls too great to be defended by his smaU force,

he retired into the adjoining Munychia. Here he was

attacked by the troops of the Thirty, but in the street-

fighting the democrats had the best of it, and the Thirty

were in consequence deposed and retired to Eleusis.

Hostilities, ht »ever, continued until Paueanias, one of the

kings of Sparta, intervened, and by force and craft effected

a reconciliation. The democrats marched into Athens

with all the pomp of war, and sacrificed to Athene on the

Acropolis This restoration of the democracy by Thrasy-

bulus ranked henceforward >vith the memorable deeds

of Athenian history. To his counsels seems due in part

the credit for the wise moderation with which the demo-

crats used their victory, and the inviolate good faith

with which they observed the political amnesty. The

grateful citizens rewarded their champion with an olive

crown. In 395, when Thebes was threatened by Sparta,

the Athenians, stimulated by Thrasybulus. repaid the

friendly shelter which the Thebans had afforded them in

exile by resolving to stand by Thebes against Sparta, and
by actually sending a force under Thrasybulus to her aid.

In 390, while the war knowb as the Corinthian was still

dragging on, Thrasybulus was sent with a fleet to check the
growing power of Sparta in the yEgean. He substituted a
democracy for an oligarchy at Byzantium, and won the

friendship of Chalcedon ; then, landing in Lesbos, he
defeated a joint force of Lacedaemonians and Lesbians In
the following spring he prepared to assist Rhodes, which
was threatened by the Lacedaemonians ; but to recruit his

forces he levied contributions from various cities. At
Aspendus, in Pamphylia, an outrage committed by some
of his men roused the anger of the people, who fell on
him by night, and slew him in his tent. He was buried

at Athens, in the Ceramicus, near the graves of Pericles

and Phormio.

THREADWORMS. See Nematoidea.
THREE RIVERS, the third city of Quebec province,

Canada, and capital of St Maurice county, is situated at

the confluence of the rivers St Maurice and St Lawrence.
The St Maurice flows in from the north, and, being divided

at its mouth by two islands, the channels give the town
its name. It is on the line of the Canadian Pacific Rail-

way, 78 mile.1 south-west of Quebec, and 92 north-east

of Montreal. Founded in 1634, Three Rivers is on& of

the oldest towns in Quebec. It is the centre of a large

lumber trade, which is carried on by the St Maurice and
its tributaries. Three leagues from the city are the St

Maurice forges, where iron wares were formerly manu-
factured extensively. Other industries are furniture and
cabinet making, boot and shoe making, and those carried

on in the spool factories, brass and lead foundries, sawmiUs,

and carriage factories. The city is the residence of the

Roman Catholic bishop whose diocese bears the same
name. The chief trade is in lumber, grain, cattle, <fec.,

which find sale in South America, the West Indies, Great

Britain, and the United States. The city sends one

member to the Canadian House of Commons and one

to the Legislative Assembly. The population of the city

in 1881 was 807O (males 4173, females 4497). The
district of Three Rivers comprises the counties of St

Maurice, Nicolet, Champlain, and Maskinong6.

THROAT DISEASES. "These form a large and import-

ant class, and include some of the most serious and fatal

of maladies (see Croup and Diphtheria). The present

article will be devoted mainly to a general account of the

more common diseases afi'ecting the upper part of the re-

spiratory passages, but certain morbid conditions of the

back of the mouth and of the gullet will also be referred

to. The diagnosis of not a few of these diseases has been

greatly aided by the introduction into medical practice of

the laryngoscope ; but, while the use of this instrument is

a part of the education of every well-equipped medical

practitioner, the minute investigation and the treatment

of the more occult and serious maladies affecting the

throat are by general consent, and with much advantagb,

relegated to the specialist.

Laryngitis, or inflammation of the mflcoas membrane of th*

Larynx, may be either acute or chronic

Acute laryngitis is Usually produced by exposure to cold directljT,

or by a catarrh extending either from the nasal or from the bronchial

mucous membrane into that of the larynx. It is an occasional accom-
paniment of certain of the infectious diseases in which the throat

is liable to sufl'er, such as small-pox, measles, scarlet fever, and
erysipelas. E-tcessive use of the voice, as in loud speaking or sing-

ing, sometimes gives rise to laryngitis. Further, the inhalation of

irritating particles, vapours, &c., and the local effects of swallowing
very hot fluids, are well-recognized causes. The chief changes in

the larynx are great redness, with swelling of the parts, which aflfect

the whole interior of the cavity, but are specially marked irhere

the tissues are lax, such as the neighbourhood of the epigiotUs and
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of the vocal cords. The effect is to produce narrowing of the
channel for the entrance of air, and to this the chief dangers are
dne. The sjnnptoms vary with the intensity of the attack, but,
along with more or less feverishness and constitutional disturbance,
there is usually a sense of heat, dryness, and pain in the throat,
attended mth some difficulty in the act of swallowing. Cough is

a constant symptom, and is either loud, barking, or clanging, or
else husky and toneless. It is at first dry, but afterwards is ac-
companied with expectoration. The voice, like the cough, is rough
or hu3ky._ The breathing shows evidence of laryngeal obstruction,
both inspiration and expiration being prolonged and difficult, with
a somewhat hissing sound, and with almost no interval between
the two acts. In severe cases the face and surface generally become
Uvid, and suffocation threatens, particularly during the paroxysms
ef coughing. In favourable cases, which form the majority, the
attack tends to abate in a few days, but on the other hand death
may occur suddenly in a suffocative paroxysm, particularly i° the
case of children. Many cases of acute laryngitis are so compara-
tively slight as to make themselves known only by hoarseness and
the character of the cough; nevertheless in every instance the
attack demands serious attention. The treatment consists in keep-
ing the patient in bed in an atmosphere of 60° to 7'J° F., made
moist by steam. The use of warm gargles, and the frequent
inhalation of the vapour of hot water, containing such soothing
substances as benzoin, conium, hop, &c., and the application of hot
fomentations to the throat, will be found of much value. Internally
diaphoretics, such as small doses of antimony or Dover's powder,
are also to be recommended. Such remedies usually suffice to re-

lieve the attack, but in very severe cases more active interference
may be necessary. When there is much swelling of the mucous
membrane in the upper portion of the larynx, scarification of the
parts with the aid of the laiyngoscope may afl'ord relief, but
tracheotomy should not be neglected where death appears, to be
imminent from suffocation. Attacks of laryngitis may be largely
prevented in those liable to them by a regimen calculated to in-
vigorate the system, such as the cold bath, regular open-air exer-
cise, &c.

Chronic laryngitis may occur as a result of repeated attacks of
the acute form, or may arise independently from such causes as
habitual exposure (especially where along with this there is over-
indulgence in alcohol), the habitual overuse of the vocal organs,
&c. The changes taking place in the parts are more permanent
than in the acute form, consisting mainly in thickening of the
mucous membrane, vocal cords, &c. With it may be ulceration,
and also sometimes destruction, of the cartilaginous parts of the
larynx., The symptoms vary according to the extent and amount,
as well as the duration, of the inflammation. Thus there may
simply be a certain huskiness or hoarseness on attempts at the use
of the voice, this condition being well exemplified in the so-called

clergyman's sore throat {dysphonia clericorum) ; while, on the other
hand, there ma^ be, not only complete loss of voice, but severe pain
in the acf of swallowing and great difficulty in breathing, accom-
panied sometimes with expectoration of large quantities of matter
in the cases where ulceration is present Under this variety of the
disease may be included the ulceration due to syphilis and that
occurring in the course of phthisis, both of which are attended
with the symptoms now mentioned. The diagnosis and the treat-

ment of all such cases is greatly aided by tlie use of the laryngo-
scope, by which a view of the affected parts can be obtained, and
the proper remedies more readily applied. In the treatment of
the chronic fSrms of laryngitis rest to the parts is essential, any
attempts at continuing the use of the voice only aggravating the
condition ; while tonic remedies and regimen should be diligently
employed to strengthen the system generally. Applications to the
affected parts in the forms of solutions of silver, alum, zinc, tannin,
&o., either by means of a sponge-probang introduced into the cavity
or by the simpler method of spraying, are often beneficial. The
insufflation of powders, such as iodoform, or starch mixed with a
minute quantity of morphia, is also of service, as are likewise in-

halations of vapours of iodine, carbolic acid, turpentine, eucalyptus,
&c. In aggravated forms of this disease tracheolcmy is occasion-
ally necessary to relieve threatened suffocation.

Symptoms similar to those already described are produced by
tumours and other growths in the larynx. Such growths may bo
of simple character, in the form of isolated fibrous formations
attached by a peduncle to some portion of the laryngeal mucous
membrane, or as warty excrescences occurring upon or in the neigh*
bourhood of the vocal cords. They are detected by means of the
laryngoscope, aud can often be dealt with effectually by the surgeon.
In the more serious malignant tumours (epitheliomatous or cancer-
ous), which either take origin in the larynx, or spread into it from
adjacent parts, interference by surgical measures can only afford

temporary relief.

Certain affections of the larynx are of purely nervous origin, and
occur independently of any local disease. One of the most imp )rt-

»nt 6f these is laryngis^nxn itridrdus, otherwise called child-crow-
ing or spasmodic croup. This condition occuiu chiefly during the

early years of childhood, ofteu in infants during dentition, aiKl

manifests itself after premonitory symptoms of a common catarrh,

lasting a day or two, by the occurrence of a violent suffocative

attack due to sudden spasmodic approximation of the vocal cords,

and consequent interruption to the breathing. The symptoms are

not connected with any local infiammatory condition, but are the

result of reflex irritation affecting the nerves supplying the laryn-

geal muscles. Such disturbance appears specially apt to occur in
rickety or otherwise unhealthy children, in connexion either with
dentition or with disorders of the alimentary canal. The onset ia

sudden, resembling a convulsive seizure, and symptoms of suffoca-

tion are at once developed. The child makes strong efforts to
inspire, which are accompanied with stridulous or crowing sounds,
but, notwithstanding, very little air can enter the chest owing to
the spasm of the glottis, and unless relief speedily comes death
may be very rapid. In most cases, however, the attack quickly
passes off, and the child seems little the worse. A liability to this

disorder is sometimes observed in families, and in such instances

the attacks are apt to occui' in their more serious and fatal forms.

Treatment to be of any avail must be promptly applied. It con-
sists mainly in the employment of means to allay the spasm. The
use of the warm bath is very serviceable for this purpose, as is also

chloroform inhalation. But one of the simplest and most effec-

tual measures is putting the finger back into the child's mouth,
which is sufficient in many cases to relax the spasm of the glottis,

and permit the entrance of air. In impending asphyxia the dash-
ing of cold water over the face and chest, and the use of artificial

respiration, should be tried, and even tracheotomy or laryngotomy
if practicable. In all cases every effort should be made to discover
any causes likely lo produce nervous irritation, such as teething,

intestinal worms, &c., and to deal with these by appropriate
remedies.

Symptoms not unlike those now described sometimes occur in
adults as the result of irritation of the recurrent laryng lal nerve,
by the pressure upon it of a thoracic aneurism or' other tumour.
Such pressure, if long continued, results in paralysis of the nerve,
occasioning more or less constant trouble in breathing.

In the condition known as nervous aphonia, which occurs mostly
in women of hysterical habit or in circumstances of enfeebled
health, the voice becomes reduced to a whisper, but there is

seldom auy affection of the breathing, or cough, and the laryngo-
scope reveals a perfectly healthy state of the parts. In such cases
the remedies must be directed to the improvement of the general
health. The use of electricity (faradism) applied to the neck is

often attended with marked bendit.

Diseases affecting the -Trachea are usually associated with
laryngeal affections on the one hand or bronchial on the other, and
their separate consideration is unnecessary.

The Tonsils are frequently the seat of inflammation, and acute
tonsillitis or quinsy is one of the most common forms of sora

throat. This affection is usually induced by cold, but it would
appear to arise under other conditions also, such as digestive

disturbances, &c. It is said to be more common in persons of

rheumatic constitution, and one attack predisposes to others.

The symptoms come on somewhat suddenly,and sharply, with
chill followed by fever, the temperature frequently attaining a
high point of elevation. Pain is experienced in the act of

swallowing from the outset. The inflammation is usually at first

confined to one tonsil, but on examining the throat there is seen to

be considerable redness and swelling of the whole surrounding
mucous membrane, the uvula, soft palate, &c., while a copious
secretion accumulates at the parts, and causes much discomfort.

The act of swallowing becomes increasingly difficult, and fluids are

apt to regurgitate through the nose. Pain is felt along the

Eustachian tube towards the ear, and there are tenderness and
swelling in tlie neck about the angle of the jaw on the affected

side. The voice acquires a peculiar and very characteristic snuffl-

ing tone, and there may be some embarrassment to the breathing.

In a few days the inflamed tonsil shows signs of suppurating, and
an abscess is seen to be bulging forward into the mouth, when
this bursts or is evacuated, speedy relief is obtained, and the patient.

is soon restored to his usual health. Occasionally, however, the

inflammation passes from the one tonsil to the other, and a similar

experience has to be gone through again. An attack of qnin?^y

rarely lasts beyond a week or ten days, and is not as a rule

attended with danger to life, although it is said that suffocation

has occasionally occurred owing to the bursting of a large tonsillar

abscess during sleep, and the passage of its contents into the

trachea. The treatment for a quinsy is much the same as that for

an ordinary catarrh or cold,—confinement to the house, the employ-

ment of diaphoretics or mild laxatives, together with light diet,

being all that is necessary as regards general management. For

the relief of the local inflammation the frec^uent employment of

warm gargles of milk and water or glycerin and water or the

inhalation of vapour afford much relief, as do also hot applications

to the neck. Some authorities recommend the sacking of ice and

the external application of cold compresses, tut on the wnoie
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wsrmth api)ear» to bo the mora eoothing remedy." 'WTiou an abscess

has formed it may be punctureil, but core re juires to be observed in

doing this that no injury be indicted on any important blood-vessel.

The tonsils are frequently the seat of permanent cnlargpnieut

chrcmie lonsillitis), which may result from frequent attacks of

aninsy or may exist independently. They are often seen in

elicate young people, and, in the case of some at least, denote a

etrumous tendency. They give trouble from the mechanical

impediment they present to swallowing and clear articulation, and
when very large they cause the breathing to be more or less noisy

at all times, but especially during sleep, while again they may give

rise to a measure of deafness. They are treated by remedies which
promote the general nutrition, such as cod-liver oil, iron, &c., by
the use of riiinngeut gargles, and when necessary by excision.

The Pharynx or upper portion of the gullet (seen to a largo

extent on looking at the back 'of the mouth) is frequently the

Beat of a chronic inflammatory coi.dition, .usually associated with

derangements of the digestive organs, and sometimes the result of

excessive tobacco smoking. On inspection the mucous membrane
is seen to be unduly red and glazed looking, with the enlarged

follicles standing out prominently. ' It produces considerable

imtation, cough, and discomfort, which may he of long continu-

ance unless subjected to appropriate trtatmcut This consists

in removing any local source of irritation, in rectifying by diet

and other remedies (see Stomach Diseases) any gastric disturb-

ance, and by the application to the parts of eiiver or other mild
caustic solution.

The (Esophagus or gullet may be the seat of catarrhal or

inflammatory conditions, but the more important ailments atfect-

ing this tract are those which arise from local injuries, such as the

swallowing of scalding or corrosive substances. This may cause

ulceration followed with cicatrization which narrows the passage

and produces the symptoms of stricture of the oesophagus,—nnniely,

paiu end difficulty in swallowing, with regurgitation of the food.

The severity of the case will necessarily depend upon the amonnt
of narrowing and consequent mechanical obstruction, but in some
instances this has occurred to such an extent as practically to

occlude the canal. Cases of cesophageal stricture of the kind now
leferred to may sometimes be relieved by the diligent use of the

bougie, but not unfrequently, in order' to prevent death by
etarvation, surgical interference is requisite to form an opening

into the stomach by means of which food may be introduced.

A still more serious and frequeut cause of ajsophagcal stricture

is that due to cancerous growth in the canal, which may occur at

any part, but is most common at the lower end, in the vicinity

of the entrance into the stomach. The symptoms of this condition

are increasing difficulty in the passage downwards of the food,

the steady decline in strength, and the development of tho caucer-

ous cachexia, together with enlargements ot the glands in the

neck ; while the diagnosis is rendectd the mora certain by the

absence of any cause, such as local injury, for the formation of a

stricture, ami by the age (as a rule at or beyond middle life).

Treatment here can only be palliative while life continues, which

in general is not long. Feeding by tho bowel (enemata) may be

advantageously resorted to as supplementary to efforts to admin-

ister liquid nutriment in tho usual way. It is to be observed in

all cases of organic stri.cture that the food does not necessarily

return at once, but seems as if it hdd passed into the stomach.

In reality, however, it has passed into tho dilated or pouched

portion of the canal, which is almost always present immediately

above the seat of stricture, where it remains until, from its amount,

it regurgitates back into the mouth, when it can be seen, by the

absence of any evidence of digestion, that it has never been within

the cavity of the stomach. While in this way a large quantity of

tho food returns, it often happens tliat a small amount of tl 9

liquid portion does trickle through the narrowed canal into tlj

Btomach, and thus life may be proloaged for » considerable timd

Strictures of the cesophogus may also be produced by the pres-

sure of tumoars or aneurisms within tho cavity of the chest but

external to the canal. Further, a variety of (Esophageal stricture

is not unfrequently met with which is due entirely to nervous

causes and is quite unconnected with organic disease,—namely,

that form occurring in hysterical females termed spasmodic stric-

ture. Here the attack of difficulty iu swallowing comes on usually

when the patient is at meals, and the food cannot pass down. The

absence, however, ct all history of any organic source of disease,

and e^rccially the perfect facility with which the cesophageal tube or

Iwugio is passed, together with other manifestations of hysteria com-

monly present, serve readily to establish the diagnosis The remedies

most suitable are tonics and the frequent passage of the s.omach-

tube which as a rule soon entirely removes the tendency to suasm.

Finally, difficulty in swallowing sometimes occurs in certain

serious nervous diseases from paralysis affecting the nerves supply-

ing the muscular coats of tte oesophagus, which thus loses its

propuhivo power, ^en such complications occur they usually

ienote an advanced stage of the central diseaao with which they

»r8 connected, and aspeedilv faUl termuwtioP (J O. A.)

THROXDHJEil, or Irondhjem (Deonth£im), the
tliird town of JSorway, capitol of tbe Throndhjera stift

and of the South Throndhjera atnt, is pleasaritJy situated
on tbo Bouthern shore of the Throndhjcm fjord, at the
mouth of tho Nid, 318 milea by rail to the north of
Christiania, in 63° 25' 52' N. lat. and 10° 33' 19' E. long.

In front of tho town is tbo islet of Jlunkholm, formerly
a monastery and now a fortress ; on the high ground to
the east is the small stronghold of Christiansten. Tho
houses of Throndhjcm, principally of wood, are substan-
tial, spacious, and well lighted; and tho streets are wide,

regular, and scrupulously clean. The principal building is

the cathedral, partly dating from about 1090, but chiefly

belonging to the 12th and 13th centuries (c. 1161-1248).
Its extreme length was 325 feet and its extreme breadth
124 feet; but in the 14th, 15th, and 17th centuries it

suffered greatly from repeated fires ; after tho last of these

! the nave was completely abandoned, and soon became a
heap of ruins. Tbe building, which still ranks as the
finest ecclesiastical edifice in Norway, and is the place of

coronation of the Xorwegian sovereigns, is now undergoing
extensive but judicious restoration. The workmanship of

its eastern windows and of the marble or steatite columns
of the choir i3.special!y noteworthy. Throndhjcm possesses

three churches in alf, and among its other public buildings

may be mentioned tho residences of thestiftsamtmand and
the bishop, the grammar school, the real school, the head
ofiice of the Bank of Norway, the deaf and dumb institute,

the hospital, and the theatre. It is the seat of the royal

Norwegian scientific society, in connexion with which

are an excellent library and a good zoological and anti-

quarian museum, fhrondhjem, which has steamboat com-

munication with Christiania, Hamburg, and Ilull, and

is connected with Sv.'oJon by the Meraker Railway (63
miles), carries on an extensive trade in copper (from the

RiJros mines), timber, oil, and dried and salted fish ; the

industries include shipbuilding, sawmilling, distilling,

tanning, rope-making, and ribbon-making. The popula-

tion in 1875 was 22,152; in 1885 it was estimated at

24,000
Throndhjcm, originally Nidaros, was founded by OlafTryggvason,

who built a royal residence and a church here in 996. It was
made an archbishopric in 1152. The city attained its highest

development about the letter half of tho 13th century, by which

time it had become an important piJgrimage centre and had as

many as fifteen churches. It has sustained frequent sieges, as

well as devastating conflagrations. Its importance declined about

the time of the Reformation, when it ceased to be a resort of pil-

grims. At the beginning of the present century its inhabitants

numbered only 8832.

THRUSH (A. f3. pri/sce, Icel. frostr, Norw. Trast, O.

H. Germ. Drosce, whence the modern German Drossel, to

be compared with the analogous English form Theostle,"-

DOW almost obsolete, both being apparently diminutives),

the name that in England seems to have been common to

two species of birds, the first now generally distinguished

as the Rong-Tbrush, but known in many districts as the

Mavi3,2 the second called the Mistletoe-Thrush, but having

many other local designatious, of which more presently.

Tho former of these is one of tho finest songsters in Europe, but

it is almost everywhere so common that its merits in this respect

are often disregarded, and not unfrequently its melody, when

noticed, -s ascribed to the prince of feathered vocalists, the

NiGHTJNCALE (vol. xvii. p. 493). Tho Song-Thrush is too well

known to need description, for in fhe spring apd summer there is

hardly a field, a copse, or a garden that is not the resort of a pair

or more; and the brown-backed bird with its spotted breast,

» I?r many interesting facts connected with the words "Thrush"

and " Throstle " which cannot be entered upon here, the reader

should consult Prof. Skeat's Etymoiogical DUlionary.
> Cognate with the French Mauvis, though that is nowadays almost

restricted to tbe Bbdwino (vol. ix. p. 318). Its diminutive i»

S/auviette, the modem table-namo of tho Skylark, and perhaps Mama

wu to English originally ths table-iume of the Thrush.
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hopping over the grass for a few y^ifds, then pausing to detect the

movement of a worm, and vigorously seizing the same a moment
after is one of the most familiar sights. Hardly less well known
is the singular nest built by this bird—a deep cup, lined with a

thin but stiff coating of fragments of rotten wood ingeniously

spread, and plastered so as to present a smooth interior— in

which its sea-green eggs spotted with black are laid. An early

breeder, it builds nest after nest during the season, and there

can be few birds more prolific. Its ravages on ripening fruits,

^specially strawberries and gooseberries, excite the enmity of the

imprudent gardener who leaves his crops unprotected by nets, but

ne would do well to stay the hand of revenge, for no bird can or

does destroy so many snails, as is testified to the curious observer

on inspection of the stones that it selects against which to dash its

captures,—stones that are besmeared with the slime of the victims

and bestrewn with the fragments of their shattered shells. Nearly

all the young Thrushes reared in the British Islands—and this

expression includes the storm-swept isles of the Outer Hebrides,

though not those of Shetland—seem to emigrate as soon as they

are fit to journey, and at a later period they are followed by most
of their parents, so that many parts of the kingdom are absolutely

ftereft of this species from October to the end of January. On
the continent of Europe the autumnal indux of the Birds bred in

the North is regarded with much interest, as has been already

stated (Birds, vol. iiL p. 765), for they are easily ensnared and
justly esteemed for the table, while their numbers make their

appearance in certain districts a matter of great importance.

The second species to which the name applies is distinguished as

the Mistletoe-Thrush, or, by corrupt abbreviation, the Slissel-

Thrush.^ It is known also in many districts as the *' Storm-cock,"

from its habit of singing in squally weather that silences almost

all other birds, and "Holm- {i.e.. Holly-) Thrush," while the harsh

cries it utters when angry or alarmed have given it other local

names, as-" Screech," " Shrite," and " Skrike," all traceable to the

Anglo-Saxon Scric.^ This is a larger species than the last, of paler

tints, and 'conspicuous in flight by the white patches on its outer

tail-feathers. Of bold disposition, and fearless of the sleety storms

of spring, as of predatory birds, the cock will take his stand on

a tall tree, " like an enchanter calling up the gale " (as Kuapp
happily wrote), and thence with loud voice proclaim in wild and
discontinuous notes the fervour of his love for his mate ; nor does

that love cease when the breeding-season is past, since this species

is one of those that appear to pair for life, and even when, later

in the year, it gathers in small flocks, husband and wife may be

seen in close company. In defence of nest and offspring, too,

few birds are more resolute, and the Daw, Pie, or Jay that

approaches with an ill intent speedily receives treatment that

causes a rapid retreat, while even the marauding cat finds the

precincts of the "master of the coppice" {Pm y llmyn), as the

Welsh name this Thrush, unsuitable for its stealthy operations.

The connexion of this bird with the mistletoe, which is as old as

the days of Aristotle, is no figment, as some Jiave tried to maintain.

Not only is it exceedingly fond of the luscious viscid berries, but

it seems to be almost the only bird that will touch them. Of other

British Thrushes, the Fieldfake (vol. ix. p. 142), Redwing (voh

XX. p. 318), and the Blackbird and RingOusEL (vol. xviii. p. 75)

have beeu before noticed in these pages, as has beeu (under the

first of those headings) the so-called "Robin " of North America.

The Thrushes have been generally considered to form a

(Jistinct Family, Turdidx, which is placed by some taxo-

nomers the highest in rank among birds. An attempt has

already been made (Ornithology, vol. xviii. pp. 30, 48)

to point out the fallacy of this view, and space is here

wanting to dwell longer on the matter. This is the more

to be regretted, for, though many modern systematists

will admit the close connexion of the Turdidx and some

of the so-called Family Sylviida or Wakblees {q^.v.), the

abolition or modification of the latter, by wholly or par-

tially merging it in the former, has not yet been satis-

factorily effected, and Mr Seebohm, in his portion of the

British Museum Catalogue of Birds (v. p. 1), being com-

' There is no doubt of the bird taking its name from the plant

Mistletoe {Viscum album), about the spelling of which there can be

no uncertainty—A.S. MisUltan, the fiual syllable originally signifying

"twig," and surviving in the modem "tine," as of a fork or of a

deer's antler.

' It seems quite possible that the word Shrike (vol. xii. p 845),

though now commonly accepted as the equivalent, in an ornithological

sense, of Zanius, may have been originally applied to the Mistletoe-

Thrush. In several of the Anglo-Saxon Vocaiulariis dating from the

8th to the 11th century, as printed by Thomas Wright, the word

Scric, which can be hardly anything else than the early form of
'' Shrike," is glossed Turdxu-

pelled by the conditions previously laid down by Mr
Sharpe {op. cit., iv. pp. 6, 7) to unite them, protests

against doing so. His own assignment of the Subfamily
Turdinse is into 11 genera, of which, however, 6 only

would be commonly called Thrushes, and it must be borne
in mind that in establishing these he regards coloration as

the most valid character. They are Geocichla with 40
species, Turdus with 43, Jferula with 52, Mimocichla wv'tk

3, Caiharus with 12, and Monticola with 10. These last,

well known as Rock-Thrushes, make a very near approach

to the Nightingale (vol. svii. p. 498), Redstart (^oL

XX. p. 317), and Wheatear {q.v.). (a. n.)

THUCYDIDES. Thucydides was the greatest historian

of antiquity, and, if not the greatest that ever lived, aa

some have deemed him, at- least the historian whose
work is the most wonderful, when it is viewed relatively

to the age in which he did it. The most important facts

which we know about him are those' which he has told

us himself. It matters very little, fortunately, that the

biographical materials are scanty. For posterity, his life

is represented by his life's labour, the History of the Pelo-

ponnesian War ; and the biographical facts are of intere.it

chiefly as aids to the appreciation of that history. 11 q

was probably born in or about 471 B.C. The only definite

testimony on the subject is contained in a passage of Aulua
Gellius, who says that in 431 Hellanicus "seems to have
been" sixty-five years of age, Herodotus fifty-three, and
Thucydides forty {N'od. Alt., 15, 23). The authority for

this statement was Pamphila, a compiler of biographical

and historical notices, who lived in the reign of Nero.

She must have had access to Greek sources of the 4th

century B.C.; and her precision—though qualified, in the

version of Gellius, by the word " seems "—would warrant

the supposition that she had taken some pains to secure

accuracy. Farther, the date which she assigns is in good
accord with an inference fairly deducible from the language

of Thucydides himself, viz., that in 431 he had already

reached the full maturity of his powers. Kruger, indeed,

would place his birth earlier than 471, and Ullrich later,

but for reasons, in each case, which can scarcely outweigh

the ancient authority.

The parentage of Thucydides was such as to place him
in a singularly favourable position for the great work to

which he afterwards devoted his life. His father Olorus,

a citizen of Athens, belonged to a family which derived

wealth and influence from the possession of gold mines

at Scaptesyle, on the Thracian coast opposite Thasos, and
was a relative of his elder namesake, the Thracian prince

whose daughter Hegesipyle married the great Miltiades,

so that Cimon, son of ililtiades, was a cousin, perhaps

first cousin, once removed, of Thucydides. It was iu

the vault of the Cimonian family at Athens, and near thi3

remains of Cimon's sister Elpinice, that Plutarch saw the

grave of Thucydides. Thus the fortune of birth secured

three signal advantages to the future historian : he was
rich ; he had two homes—one at Athens, the other in

Thrace,—no small aid to a comprehensive study of the

conditions under which the Peloponnesian War was waged
j

and his family connexions were likely to bring hiiD.

from his early years into personal intercourse with the-

men who were shaping the history of his time.

The development of Athens during the forty years

from 471 to 431 was, in itself, the best education which

such a mind as that of Thucydides could have received.

In the -first two decades of his life the expansion and con-

solidation of Athenian power was proceeding; between
his twentieth and fortieth year the inner resources of the

city were being applied to the embellishment and ennoble-

ment of Athenian life. As Cimon had been the principal

agent in the former period, so Pericles was the central
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figure of the latter. A. consciousness of sucli periods may-

be traced in the passage of the Funeral Oration where

Pericles refers, first, to the acquisition of empire by the

preceding generation, and then to the improvement of that

inheritance by his own contemporaries (ii. 36. 5). It is

a natural subject of regret, though it is not a just cause

of surprise or complaint, that the History tells us nothing

of the literature, the art, or the social life under whose in-

fluences its author had grown up. The Funeral Oration

contains, indeed, his general testimony to the value and
the charm of those influences. There we have the very

essence of the Athenian spirit condensed into a few preg-

nant sentences, which show how thoroughly the writer was
imbued with that spirit, and how profoundly he appreci-

ated its various manifestations. But he leaves us- to

supply all examples and details for ourselves. Beyond a
passing reference to public " festivals," and to " beauti-

ful surroundings in private life," he makes no attempt
to define those " recreations for the spirit " which the

Athenian genius had provided in such abundance. No
writer of any age, perhaps, has rendered a more impressive

tribute to the power of the best art than is implied in

the terse phrase of Thucydides, when, speaking of the

<votks which the Athenian daily saw around hiin, he
declares that " the daily delight of them banishes gloom "

(<Ji' taO Tfjxlpav T) Te'pi/'is to XvTrqpov (K'7r\>j(Ta€i.). But it is

act to Thucydides that we owe any knowledge of the

particular forms in which that art was embodied. He
lUudes to the newly-^juilt Parthenon only as containing

the treasury ; to the statue of Athene Parthenos which it

enshrined, only on account of the gold which, at extreme
need, could be detached from the image ; to the Propylaea

and other buildings with which Athens had been adorned
under Pericles, only as works which had reduced the

surplus of funds a,vailable for the war. Among the illus-

trious contemporaries whose very existence would ^ie

unknown from his pages are the dramatists Jisch3-lus,

Sophocles, Euripides, Aristophanes ; the architect Ictinus

;

the sculptor Phidias ; the physician Hippocrates ; the

philosophers Anaxagoras and Socrates. If Thucydides
had mentioned Sophocles as a general in the Samian War,
it may be doubted whether he would have noticed the

circumstance that Sophocles also wrote dramas, unless it

had been for the purpose of distinguishing him from a

namesake. And, had he lived to carry his story down to

the debate in the Athenian ecclesia after the battle of

Arginusse, we may conjecture that Soerates, if named at

all, would have been barely mentioned as the one prytanis

out of fifty who resisted an unconstitutional act,—with

eome expression, perhaps, of praise, but without any fuller

•characterization. Wo think of the countless occasions

which Herodotus, if he had dealt with this period, would

have found for invaluable digressions on men and manners,

on letters and art ; we feel the severity of the loss which

the reticence of Thucydides has caused to us ; and we
might almost be tempted to ask whether the more genial,

if laser, method of Herodotus does not indeed correspond

better with a liberal conception of the historian's office.

No one can do full justice to Thucydides, or appreciate

the true completeness of his work, who has not faced this

que-stion, and found the answer to it. It would be a

hasty judgment which inferred from the omissions of the

History that its author's interests were exclusively polit-

ical. Thucydides was not writing the history of a period.

His subject was an event—the Peloponnesian War,—a war,

as he believed, of unequalled importance, alike in its

direct results and in its political significance for all time.

To his task, thus defined, he brought an intense concentra-

tion of all his faculties. He worked with a constant desire

vo make each successive incident of the war as clear as

possible. To take only two instances : there ia notiiing in
literature more graphic than his description of the plague
at Athens,- or than the whole narrative of the Sicilian

expedition. But the same temper made him resolute in

excluding irrelevant topics.- The social life of the time,
the literature and the art, find no place in his picture
simply because they did not belong to his subject. His
work was intended to be " a possession for ever." He
could conceive a day when Sparta should be desolate,

and when only ruins of Athens should remain. But hig

imagination never projected itself into a time when the
whole fabric of Hellenic civilization should have perished.

Could his forecast have extended to an age when men of
" barbarian " races and distant climes would be painfully

endeavouring to reconstruct a picture of that civilization,

—when his own narrative would need the help of side-

lights which seemed to him wholly unnecessary,—then,

assuredly, he would have added all that "such readers

could require. But he would not have done this in the

manner of Herodotus, by free indulgence in digression;

rather he would have gathered up the social and intel-

lectual phenomena of his day in a compact and systematic

introduction, specially designed for the non-IIellenic reader.

The biography which bears the name of Marcellinus

states that Thucydides was the disciple of Anaxagoras in

philosophy and of Antiphon in rhetoric. Such statements

were often founded on nothing more than a desire to

associate distinguished names, and to represent an eminent
man as having profited by the best instruction in each

kind which his contemporaries could afford. In this case

there is no evidence to confirm the tradition. But it may
be'observed that Thucydides and Antiphon at least belong

to the same rhetorical school, and represent the same
early stage of Attic pi-ose. Both writers use ^\ords of an

antique or decidedly poetical cast ; both point verbal con-

trasts by insisting on the precise difference between terms

of similar import ; and both use metaphors somewhat
bolder than were congenial to Greek prose in its riper

age. The differences, on the other hand, between the

style of Thucydides and that of Antiphon arise chiefly

from two general causes. First, Antiphon wrote for

hearers, Thucydides for readers ; the latter, consequently,

can use a degree of condensation, and a freedom in the

arrangement of words, which would have been hardly

possible for the former. Again, the thought of Thucy-

dides is often more complex than any which Antiphon

undertook to interpret ; and the greater intricacy of the

historian's style exhibits the endeavour to express each

thought.! Few things in the history of literary prose are Style *

more interesting than to watch that vigorous mind in its ^"'^

struggle to mould a language of magnificent but im-

mature capabilities. The obscurity with which Thucy-

dides has sometimes been reproached often arises from the

very clearness with which a complex idea is present to

his mind, and his strenuous effort to present it in its

entirety, when the strong consciousness of logical cohe-

rence will make him heedless of grammatical regularity.

He never sacrifices the thought to the language, but he

will sometimes sacrifice the language to the thought

A student of Thucydides may always be consoled by the

reflexion that he is not engaged in unravelling a mere

rhetorical tangle. Every light on the sense will be a light

on the words ; and, when, as is not seldom the case, Thucy-

dides comes victoriously out of this struggle of thought

and language, having achieved perfect expression of bis-

meaning in a sufficiently lucid form, then his style risea

into an intellectual brilliancy—thoroughly manly, and also

penetrated with intense feeling—which nothing in Greek

prose literature surpasses.

dides.

' See Jebb'R Attic Orators. »ol. 36.
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The History shows not only a thorough insight into the

political ideas of Pericles, but also a sympathy with him,

and an admiration for his character, which indicate per-

sonal friendship. If, before 431, Thucydides had wished to

take a prominent part in the public life of Athens, every-

thing was in his favour. But there is no trace of his

Laving done so ; and it is possible that his opportunities

in this respect were modified by the necessity of frequent

visits to Thrace, where the management of such an
important property as the gold mines must have claimed

the occasional presence of the proprietor. The manner in

which he refers to his personal influence in that region is

such as to suggest that he had sometimes resided there

(iv. 105. 1). He was at Athens in the spring of 430, when
the plague broke out. If his account of the symptoms
has not enabled physicians to agree on a diagnosis of the

malady, it is at least singularly full and vivid. He had
himself been attacked by the plague ; and, as he br^fly

adds, "he had seen others suffer." The tenor of his

narrative would warrant the inference that he had been
one of a few who were active in ministering to the sufferers

—in that fearful time when religion and morality lost all

control over the despairing population of Athens—when
all the ordinary decencies of life were set at nought, and
when even the nearest relatives failed in the duties of

humanity towards the dying.

The turning-point in the life of Thucydides came in

the winter of the year 424. He was ther. forty-seven (if

his birth has been rightly placed in 471), and for the

first time he is found holding an official position. He was
one of tviro generals entrusted with the command of the

regions towards Thrace (ra tVi ©paKTjs), a phrase which
denotes the whole Thracian seaboard from Macedonia east-

ward to the vicinity of the Thracian Chersonese, though
often used with more special reference to the Chalcidic

peninsula. One reason why Thucydides had been chosen

for tlie post was the local influence which he possessed

among the people of the Thracian seaboard, through his

family connexions and his ownership of tlie gold mines.

His colleague in the command was Eucles. About the

end of November 424 Eucles was in the city of Araphi-

polis, on the river Strymon. That city was not merely

more important to Athena than any other place in the

region,—it was the stronghold of Athenian power in the

north. To guard it with all possible vigilance was a

matter of peculiar urgency at that moment. The ablest

of Spartan leaders, Brasidas, was then in Thrace with a

Peloponiiesian army,—not, indeed, close to Amphipolis,
but Still within a distance which imposed special caution

on Athenian oflicers. He was in the Chalcidic peninsula,

where he had already gained rapid success ; and part of

the population between that peninsula and Amphipolis
was alreaSy known to be disaffected to Athens. Under
circumstances so suggestive of possible danger, we might
have expected that Thucydides, who had seven ships of

war with him, would have been near his colleague Eucles,

and ready to co-operate with him at a moment's notice.

It appears, however, that, with his ships, he was at the
island of Thasos, several miles distant from the Thracian
coast. Brasidas, making a forced march from the Chal-
cidic peninsula, suddenly appeared before Amphipolis.
Eucies sent in all haste for Thucydides, who arrived with
his ships from Thasos just in time to beat off tho enemy
from Eion at the mouth of the Strymon, but not in time
to save Amphipolis. Only a few hours before, it had
capitulated to Brasidas, who had offered exceptionally
favourable terms. The profound vexation and dismay
felt at Athens found expression in the punishment of the
commander ivho seemed primarily responsible for so grave
ft disaster. For the next twenty years^i.e., till 404

—Thucydides was an exile from Athens." It is not im-
probable that the charge brought against him was that of

treason (TrpoSoo-ia), fop which the penalty was death, and
that he avoided this penalty by remaining in banish-

ment. A special psephism is said to have been required

before Thucydides could return in 404, which would have

been regular if a capital sentence had been on record

against him, but not so if he had been merely under

sentence of exile. Cleon is said to have been the prime

mover in his condemnation ; and this is likely enough,

Eucles was probably punished also. Grote was the first

modern writer to state the reasons for thinking that

Thucydides may have been really guilty of culpaole

negligence on this occasion, and that his punishment

—

which had usually been viewed as the vindictive act of

a reckless democracy—may have been well deserved.

Everything turns on the question why he was at ThasoS

just then, and not at Eion. No one disputes that, after

the summons from Eucles, he did all that was possible.

It is true that tho facts of the situation, so far as we
know them, strongly suggest that he ought to have been

at Eion, and do not disclose any reason for his being at

Thasos. But it is only fair to remember, in a case of this

kind, that there may have been other facts which we do'

not know. There is some presumptive evidence of careless-

ness ; but we can hardly say more than that. The absence

of Thucydides from the neighbourhood of Amphipolis at

that precise juncture may have had some better excuse

than now appears.

From 423 to 404 the home of Thucydides was on
his property in Thrace, but much of his time appears to

have been spent in travel. He visited the countries of

the Peloponnesian allies,—recommended to them by his

quality as an exile from Athens; and he thus enjoyed
the rare advantage of contemplating the great war from a.

point of view opposite to that at which he had previously

beeii )ilaced. He speaks of the increased leisure which his

banishment secured to his study of events. He refers

partly, doubtless, to detachment from Athenian politics,

partly, also, we may suppose, to the opportunity of visit-

ing places signalized by recent events, and of examining
their topography in the light of such information as he
could collect on tho spot. The local knowledge which is

often apparent in his Sicilian books may have been
acquired at this period. The banishment of Thucydides
was the most fortunate event that could have occurred for

him and for us, when it enabled him, in this way, to look

at his subject all round. If it is always hard for an
historian to be impartial, it is especially so for the historian

of a great war in which his own country has been one of

the combatants. The mind of Thucydides was naturally

judicial, and his impartiality—which seems almost super-

human by contrast with Xenophon's llellenica-—was ia

some degree a result of temperament. But it cannot be

doubted that the evenness with-which he holds the scales

was greatly assisted by the experience which, during these

years of exile, must have been familiar to him—that of

hearing the views and aims of the Peloponnesians set forth

by themselves, and of estimating their merits otherwise

than would have been easy for an observer in a hostile

camp.

His own words make it clear that he returned to Athens,

at least for a time, in 404. Classen supposes that his

return took place in the autumn of that year, about six;

months after Athens had surrendered to Lys"ander, and
while the Thirty were still in power. Finding that the

rule of the oligarchy was becoming more and more violent,

Thucydides again left Athens, and retired to his property

in Thrace, where he lived till his death, working at hi»

History. The preponderance of testimony certainly goe»
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to show that he died in Thrace, and by violence. It

would seem that, when he wrote chapter 1 1 G of his third

book, he was ignorant of an eruption of Etna which took

place in 396. There is some reason then, for believing

that he did not survive his seventy-fifth year. According

to ancient tradition, he was killed' by robbers. His relics

were brought to Athens, and laid in the vault of Cimon's

family, where Plutarch saw their resting-place. The abrupt-

ness with which the History breaks off agrees with the

story of a sudden death. The historian's daughter is said

to have saved the unfinished work, and to have placed it

in the hands of an editor. This editor, according to one

account, was Xenophon, to whom Diogenes Laertius assigns

the credit of having " brought the work into reputation,

when he might have suppressed it." The tradition is

however, very doubtful. In its origin, it may have been

merely a guess, suggested by a feeling that no one then

living could more appropriately have discharged the office

of literary executor than the writer who, in his Hellenica,

continued the narrative.

At the outset of the History 'Inucydideg has inaicated his general

conception of his work, and has stated the priDciples which governed
its composition. His purpose had been formed at the "very begin-

ning of the war, in the conviction that it would prove more im-
portant than any event of which Greeks had record. The leading

belligerents, Athens and Sparta, were both in the highest condition

of effective equipment. The whole Hellenic world—including

Greek settlements outside of Greece proper—was divided into two
parties, either actively helping one of the two combatants or medi-

tating such action. Nor was the movement confined within even

the widest limits of Hellas; the "barbarian" world also was
affected by it,—the non-Hellenic populations of Thrace, JIacedonia,

Epinis, Sicily, and, finally, the Persian kingdom itself. The aim
of Thucydides was to preserve an accurate record of tliis war, not

only in view of the intrinsic interest and importance of the facts,

but also in order that these facts might be permanent sources of

political teaching to posterity. His hope was, as he says, that his

History would be found profitable by "those who desire an exact

knowledge of the past as a key to the future, which in all prob-

ability will repeat or resemble the past. The work is meant to be a

possession for ever, not the rhetorical triumph of an hour." As
this context shows, the oft-cjuoted phrase,- "a possession for ever,"

had, in its author's meaning, a more definite import than any mere

anticipation of abiding fame for his History. It referred to the

permanent value of the lessons which his History contained.

Thucydides stands alone among the men of his own days, and has

no superior of any age, in the width of mental- grasp which could

seize the general significance of particular events. The political

education of mankind began in Greece, and in the time of Thucy-
dides their political life was still youug. Thucydides knew only

the small city-commonwealth on the one hand, and on the other

the vast barbaric kingdom ; and yet, as has been well said of him,

"there is hardly a problem in the science of government which

the statesman will not find, if not solved, at any rate handled, in

the pages of this universal master."'

Such being the spirit in which he approached his task, it is

interesting to inquire what were the points which ho himself con-

sidered to be distinctive in his method of executing it. His Greek

predecessors in the recording of events had been, he conceived, of

: two classes. First, there were the epic poets, with Homer at their

head, whose characteristic tendency, in the eyes of Thucydides, is

to exaggerate the greatness or splendour of things past—as, for

instance, conceding the historical character of the Trojan war, he

supposes the strength of the Greek fleet to be overstated in the

Iliad. Secondly, there were the Ionian prose writers whom ho

calls " chroniclers " (\oyoypi(t>oi). These writers are directly known
to us only by meagre fragments ; but Dionysius of Halicarnassus

has described their general characteristics in a manner which server

to illustrate the difl'erenccs indicated by Thucydides between their

work and his own. Their general object was to diffuse a know-

ledge of legends preserved by oral tradition, and of written docu-

ments—usually lists of officials or genealogies—preserved in public

archives ; and they published their materials as they found thera,

without any attempt at sifting fact from fable. Thucydides de-

scribes their work by the word f i/i/TifleVai, but his own by lvy-/pi<pf,v,

—the difference between the terms answering to that between com-

pilation of a somewhat mechanical kind and historical composition

in a higher sense. The vice of the "chroniclers," in his view, is

that they cared only for popularity, and took no pains to make

their narratives trustworthy. In contrast with these predecessors.

* F'-eeman, ii' •>^ Essays 'cd ser , lii

Thucydides has subjected his materials to the most searching
scrutiny. The ruling principle of his work has been strict adher-
ence to carefully verified facts. "As to the deeds Qone in the war,
I have not thought myself at liberty to record them on hearsay
from the first informant or on arbitrary conjectura lly account
rests either on personal knowledge or on the closest possible scrutiny
of each statement made by others. The process of research was
laborious, because conflicting accounts were given by those who
had witnessed the several events, as partiality swayed or memory
served thera."

A period of at least twenty years must have elapsed between the
date at which Herodotus ceased to write ai d that at which the
History of Thucydides received its present li,rm. There can 'be no
doubt that Thucydides knew the History of Herodotus, and that
in some places he alludes to it The diligence and the honesty of
Herodotus are alike beyond question, and would, we may be sure,

have been fully recognized by Thucydides. The work of Herodotus
was distinct in kind from that of the Ionian chroniclers, and was
of an immeasurably higher order. While they dealt, in a bold
fashion, with the annals of separate cities or peoples, Herodotus
set the firet example of multifarious knowledge subordinated to the
execution of a great historical plan, and also showed for the first

time that a prose history could hare literary charm. But Thucy-
dides doubtless thought of Herodotus as ha'.ing certain traits in

common with the Ionian chroniclers, and as being liable, so far, to

the same criticism. One such trait would be the inadequate sift-

ing of evidence ; another, the mixture of a fabulous element with
historical fact; and another, perhaps, the occasional aiming at
rhetorical effect. Of this last trait the chief instances would be
those imaginary dialogues or speeches with which HeroiJotus some-
times enlivens his narrative. This brings us to an important topic,

—the purpose with which Thucydides himself has admitted speeches
into his History, and the manner in which thev have been com-
posed.

The speeches constitute between a fourth and a fifth part of the
History. If they "were eliminated, an admirable narrative would
indeed remain, with a few comments, usually brief, on the mor4
striking characters and events. But wo should lose all the most
vivid light on the inner workings cf the Greek political mind, on
the motives of the actors, and the arguments which they used,

—

in a word, on the whole play of contemporary feeling and opinion.

To the speeches is due in no small measure the imperishable
intellectual interest of the History, since it is chiefly by the
speeches that the facts of the Peloponnesiin 'War are so lit up with
keen thought as to become illustrations of general laws, and to

acquire a permanent suggestiveness for the student of politics.

When Herodotus made his persons hold conversations or deliver

speeches, he was following the precedent of epic poetry ; his tone

is usually colloquial rather than rhetorical ; he is merely making
thought and motive vivid in the way natural to a simple age.

Thucydides is the real founder of the tradition by which historians

were so long held to be warranted in introducing set speeches of

their own composition. His own account of his practice is given

in the following words. "As to the speeches made on the eve

of the war, or in its course, I have found it difficult to retain a

memory of tho precise words which I had hfard spoken ; and so

it was with those who brought me reports. But I have made the

persons say what it seemed to me most opportune for them to say

in view of each sitaation ; at the same time I have adhered as

closely as possible to the general sense of what was actually ssid."

So far as the language of the speeches is concerned, then, Thucy-
dides plainly avows that it is mainly or wholly his own. As a
general rule, there is little attempt to mark different styles. The
case of Pericles, whom Thucydides must have repeatedly heard, is

probably an exception ; the Tliucydidean speeches of Pericles offer

several examples of that bold imagery which Aristotle and Plutarch

agree in ascribing to him, while the Funeral Oration, especially,

has a certain majesty of rhythm, a certain union of impetuous

movement with lofty grandeur, which the historian has given to

no other speaker. Such stroAgly marked charccteristics as the

curt bluntness of the Spartan ephor Sthenelsedas, or the insolent

vehemence of Alcibiades, are also indicated. But the dramatic

truth of the speeches generally resides in the matter, not in the

form. In regard to those speeches which were delivered at Athens

before his banisbaient in 424,—and seven such speeches are

contained in the History,—Thucydides could rely either on his

own recollection or on the sources accessible to a resident citizen.

In these cases there is good reason to believe that he has repro-

duced tho substance of what was actually said. In other cases he

had to trust to more or less imperfect reports of the "genera)

sense"; and in some instances, no doubt, the speech represents

simply his own conception of what it would have been "most

opportune" to say. "The most evident cf such instances occur in

the addresses of leaders to their troops. The historian's aim in

these military harangues—which are usually short— is to bring

out the points of » strategical situation; a modern writer would

have attained the object by comments prefixed or sabjoined to
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^is account of the battle. The comparative indifTerence of Thucy-
tlidea to dramatic verisimilitude in these military orations is curi-

ously shown by the fact that the speech of the general on the one
Bide is sometimes as distinctly a reply to the sj)eech of the general

on the other as if they had been delivered in debate, we may
be sure, however, that, wherever Thucydides had any authentic
clue to the actual tenor of a speech, he preferred to follow that

clue rather than to draw on his own invention. Voltaire has
described the introduction of set speeches as **a sort of oratorical

falsehood, which tlio historian used to allow himself in old times."
The strongest characteristic of Thucydides is his devotion to truth,
•—his laborious persistence in separating fact from fiction; and it

la natural to asU why he adopted the form of set speeches, with
the measure of fiction which it involved, instead of simply stating,

in his own pL-rson, the ai^monts and opinions which he conceived
to have been prevalent. The question must be viewed from the
standpoint of a Greok In the 5th century B.C. Epic poetry had
then for many generations exercised a powerful influence over the
Greek mind. Homer had accustomed Greeks to look for two ele-

ments in any complete expression of human energy,— first, an
ftccouut of a man's deeds, then an image of his mind in the report
of his words. The Homeric heroes are exhibited both in action
and, in speech. Further, the contemporary readers of Thucydides
were men habituated to a civic life in which public speech played
an all-important part. Every adult citizen of a Greek democracy
was a member of tlio assembly which dobatcd and decided great
issues. The law-courts, the festivals, the drama, the market-]daco
itself, ministered to the Gicek Ioto of animated description. To a
Greek of that ago a written history of political events would have
seemed strangely insipid if speech "in the first person " had been
absent from it, especially if it did not offer some mirror of those
debates wliieh were inseparably associated with the central inter-

ests and the decisive momdiits of political life. In making
historical persons say what thuy might have said, Thucydides
confined that oratorical licence to tho purpose which is its best
justification : with him it is strictly dramatic, an aid to tho com-
jdeto jMcscntmcnt of action, by the vivid expression of ideas and
arguments which were really current at the time. Among later

historians who continued tho practice, Polybius, Sallust, and
Tacitus most resemble Thucydides in this jorticular ; while in

tho Byzantine historians, as in some moderns who followed
classical jirccrdent, the sjjccches were usually mere occasions for

rlictorical display. l'jotta,*s Jllstory of Italy from 1780 to 1814
alTords one of the latest examjiles of tho practice, which was
jieculiarlv suited to the Italian genius.

Tho present division of the History into eight books is one
which niignt well have proceeded from tho author himself,
ns being a natural and convenient disposition of the contents.

The first book, after a general introduclion, sets forth the causes
of tho Peloponiicsiau AYar. Tlic first nine years of the war are

contained in the second, third, and fourth boohs,—three years in

each. Tho fifth book contains tho tenth year, followed by tho
interval of the "insecure peace." Tho Sicilian expedition fills

the sixth and seventh books. Tho eighth book opens that last

chapter of the strug;,dc which is known as the " Dccelcan " or

"Ionian " "War, and breaks off abruptly—in the middle of a sen-

tence, indeed— in the year 411. Tho words in which Grotc bids

farewell, at that point, to Thucydides well express what every
careful student must feel. "To pass from Tliucydidcs to the
Ucllou'rrt of Xenophon is a descent truly mournful ; and yet,

when wc look at Grecian history as a whole, we have great reason
to rejoirc that even so inferior a work as tho latter has reached us.

Tho historical purposes and conceptions of Thucydides, as set

forth by himself in his "preface, are exalted and philosophical to a

degree altogether wonderful, when we consider that he had no
pre-cxistinj^ models before him from which to derive them. And
the eight books of his work (in spite of the unfinished condition
of the last) are not unworthy of these large promises, either in

spirit or in execution,'*

The principal reason against believing that the division into
eight books was made by Thucydides hknself is the fact that a

jdilicrcnt division, into thirteen books, was also current in antiquity,
OS appears from Marccllinus (§ 58). It is very improbable—indeed
hardly conceivable—that this should have been the case if the
eight-book division had come down from the hand of the author.
Wc may infer, then, that the division of the work into eight books
^as introduocd at Alexandria,—perhaps in the 3d or 2d century
B.C. TL-^t -^ivUi'on was already familiar to the grammarians of

the Augustan <igc. Dionysius of Halicarnassus, who recognizes it,

lias also another mode of indicating portions of the work, viz., by
ttichomdyin, or the number of lines which they contained. Thus,
in the MS. which he used, the first 87 chapters of book i. con-
tained about 2000 lines (equivalent to about 1700 lines in Bekker's
ttercotyped 8vo text).

Ullrich has maintained with much acutcness that Thucydides
composed the first three books and about half of book iv. in the
years 421-413, and the rest of the work after 404. His general

Jlode of

reckom>
time.

ground is tho existence in i.-iv. of passages which serm to imply
Ignorance of later events. Classen has fully examined the evidence,

and, as a result, has arrived at tho following conclusion. It is

possible that a first rougli draft of tho History, down to 413, may
have been sketched by Thucydides before 405, But tho whole
History, from tho first book onwards, was worked up into its

present form only after 404. This view is confirmed by somo
passages, found even in the earliest books, which imply tnat tho
writer already know the latest incidents, or the final issue, of tho
war. We havB seen that, after 404, Thucydides may have enjoyed
some six or seven years of leisure. Several peculiarities of expres-
sion or statement in book viii. suggest that it ha*! not yet received

tho author's final revision at the time when death broke off the
work. The absence of speeches from tho eighth hook has also been
remarked. But it should be observed that much of tho eighth
book is occupied with negotiations, cither clandestine or indecisive,

or both. Its narrative hardly presents any moment which required
such dramatic emphasis as tho speeches usually impart. The mere
misrepresentations by which Alcibiadcs and Chalcideus prevailed

on the Chians to revolt certainly did not claim such treatment.

The division of the war by summcro und wmters {Kara dt'pos ica\

Xeifii*>va)—the end of the winter being considered as the end of the
year— is perhaps the only one which Thucydides himself used, for

there is no indication that ho made any division of tho History
into books. His "summer" includes spring and autumn, and
extends, generally speaking, from Jlarch or the beginning of April
to the end of October. His "winter"—November to February
inclusive—means practically the period during which military

operations, by land and sea, are wholly or jjartly susjicnded.

When he speaks of " summer " and " winter " as answering respect-

ively to " half " the year (v. 20. 3), the phrase is not to be pressed

:

it means merely that he divides his year into these two jiarts.

The mode of reckoning is essentially a rough one, and is not to be
viewed as if the commencement of summer or of winter could bo
precisely fixed to constant dates. For chronology, besides the
festivals, he uses the Atlicnian list of archons, the Spartan list of

ephors, and the Argivc list of priestesses of Hera.

Tliere is no reference to the History of Thucydides in the extant
Greek, writers of the 4th century B.C. ; but Lucian has preserved a
tradition of the enthusiasm with which it was studied by Demo-
sthenes. Tho great orator is said to have copied it out eight times,

or even to have learnt it by heart. It is at least beyond doubt
that the study of Tluicydidcs contributed a vcr}' powerful influence

to the style of Demosthenes, though that infiucnce rather passed
into the spirit of his oratory than showed itself in any marked
resemblances of form. The Alexandrian critics acknowledged
Thucydides as a great master of Attic. Sallust, Cornelius Nepos,
Cicero, and Quiutilian are among the Roman writern whose admira-
tion for him can be traced in thoir work, or has bocn expressly
recorded. Tho most elaborate ancient criticism on the diction and
composition of Thucydides is contaiocd in three essays by Dionysius
of Halicarnassus.

Among the bcsl MSS. of Thucydides, the Codex VntlCHTius 12G (llth cent.) re- MSS., Jtl

prcscnis a recension made In tlio Alexandii.in or noman age. In the first six
hooka the number of pas-aces in wlilch llie Vnticanua alone has preserved a true
rcadinp is comparatively email ; in book vll. It is somewhat larger ; In bouk Tiil.

it Is so larpe that here the Vaiicanus, as compared with the other JISS., acquires
tho character of a revised text. Other important MSS, nic the I'alatinus 202 (llth
cent.): tho Casjelnnus (12j2 A.d.) ; the Aiipustanus Jlonaccnsis 430 (13ul x.d.).

A Collation, In bouka 1. ii., of two Cambiidge MSS. of ihc istli century (Kn. 3, 18
Kk. 5. 19) has been published by Shilleto. Several Pahsinn MSS. (II. C. A. F.)'

and a Venetian MSS. (V.) collated by Arnold, also deserve nicnlioii. The Aldhie
edition was published In 1502. If\v.is fonnerly supposed tJint there had been two
Juntino editions. Shilleto, in the " Notice" prefl.tcd to book 1., first'pointed out
•h.it the only Juntine edition was that of li2G, and that the bchcf In on cailicr
Juntinc, of 150C, arose merely from Ihc accidental omission of the word t'ic€simo
in the Larin version of tho impiint.

Of recent edn ions, the most centrally useful is Classen's, In the Weidmann
eeries (Berlin, ISC2-7S) ; ench book cm be obtained scparattly. Arnold's edition
(IS-IS-M) conlains much that is slitl valuable. For bonks 1. and li. Sliillcto's

citilion (1972-7G) furnishes a commcntnry which, thoogh not full, deals admirably
with many difl^cult points. Am^ng otlier important editions, it is enough to
namo llioso of Duker, Cekkcr, GocUcr, Poppo, and KrUgcr. B^tant's iexicon to
Thucydides (2 vols., Geneva, 18-13) is wcU executed. Jowett's translation (0.\ford.

1S83) is supplemented by a volume of notes. Dale's version (Bohn) also deserves
menlion for its fidelity, os Crawley's (London, 187G) for its vipour tfetlenica

(London, 18S0) contains an essay on " The Speeches of Thucydides," pp. 2C6-323,
which lias been translated into German. The best eluo to Thucydidean biblio-

grapliy is in Eagelmann's Scriptores Grxci, pp. 743 sq., 8th cd., 1S80. (U, C. J.)

THUGS. That the Sanskrit root sihag^ (Pali, tJiah\
*' to cover," " to conceal," was mainly applied to fraudu-

lent concealment, appears from the noun sthaga^ *' a
cheat," which has retained this signification in the modern
vernaculars, in all of which it has assumed the form tnng

(commonly written thxtg), with a specific meaning. The
Thugs were a well-organized confederacy of professional

assassins, who in gangs of from 10 to 200 travelled in

various guises through India, wormed themselves into the

confidence of wayfarers of the wealthier class, and, when a
favourable opportunity occurred, strangled them by throw-
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ing a handkerchief or noose round their necks, and then

plundered and buried them. All this was done according

to certain ancient and rigidly prescribed forms and after

the performance of special religious rites, in which the

consecration of the pick-axe and the sacrifice of sugar

formed a prominent part. From their using the noose as

an instrument of murder they were also frequently called

Phdnsiydrs, or " noose-operators." Though they them-

selves trace their origin to seven Mohammedan tribes,

Hindus appear to have been associated with them at an
early period ; at any rate, their religious creed and prac-

tices as staunch worshippers of Devi (K41i, Durg4), the

Hindu goddess of destruction, had certainly no flavour of

Islam in them. Assassination for gain was with them a

religious duty, and was considered a holy and honourable

profession. They had, in fact, na idea of doing wrong,

and their moral feelings did not come into play. The will

of the goddess by whose command and in whose honour

they followed their calling was revealed to them through

a very complicated system of omens. In obedience to

tQese they often travelled hundreds of miles in company
with, or in the wake of, their intended victims before a

safe opportunity presented itself for executing their design

;

ftud, when the deed was done, rites were performed in

honour of that tutelary deity^ and a goodly portion of the

spoil was set apart for her. The fraternity possessed also

a jargon of their own (Eam&si), as well as certain signs by
which its members recognized each other in the remotest

parts of India. Even those who from age or infirmities

could no longer take an active part in the operations con-

tinued to aid the cause as watchers, spies, or dressers of

food. It was owing to their thorough organization, the

secrecy and security with which they went to work, but

chiefly to the religious garb in which they shrouded their

murders, that they could, unmolested by Hindu or Moham-
medan rulers, recognized as a regular profession and pay-

ing taxes as such, continue for centuries to practise their

waft. Both the fractions into which they were divided

by the Nerbudda river laid claim to antiquity : while the

aorthern, however, did not trace their origin farther back

than the period of the early Mohammedan kings of Delhi,

the Bouthefn fraction not only claimed an earlier and purer

descent, but adhered also with greater strictness to the

rules of their profession.

The earliest authenticated mention of the Thugs is

found in the following passage of Zi4u-d din Bami's

History of Firoz Shdh (written about 1356): "In the

reign of that sultan," that is, about 1290, "some Thugs
were taken in Delhi, and a man belonging to that frater-

nity was the means of about a thousand being captured.

But not one of these did the sultan have killed. He gave

orders for them to be put into boats and to be conveyed

into the lower country, to the neighbourhood of Lakhnauti,

where they were to be set free. The Thugs would thus

have to dwell about Lakhnautf, and would not trouble

the neighbourhood of Delhi any more " (Sir H. M. Elliot's -

History of India, vol. iii. p. 141). The first European
travellers who speak of them without mentioning their

fiame are Thevenot (1665; and Fryer (1673). Though
nstances of Thuggee had been known to the English

rulers in India for many years, and sporadic efforts had
been made by them towards the extinction of the gangs, it

was not till Lord W. Bentinck (1828-35) took vigorous

steps in this matter that the system was gradually un-

masked, and finally all but stamped out. His chief agent,

Captain (afterwards Sir William) Sleeman, with several

competent asa'stants, and the co-operation of a number of

native states, succfe^led in completely grappling with the

evil, so that up to October 1835 no fewer than 1562

Thugs had been committed, of which number 382 were

hanged and 986 transported or imprisoned for life. It is

true that, according to the Thuggee and Dacoity Report
for 1879, the number of registered Punjabi and Hindus-
tani Thugs then still amounted to 344. But all of these
had already been registered as such before 1852. It may,
therefore, fairly be assumed that none are alive now, and
that the whole fraternity may be considered as extinct.

Full particulars concerning the system of Thuggee are given hj
Dr Sherwood, "On the Murderers called Phansigars," and J. Shake-
spear, •' Observations regarding Bradheks and Thegs" (both treat-
ises in vol. xiii., 1820, of the Asiatic Researc/us); [W. N. Sleeinan,]
Mamaseeana, or a Vocabulary of the Lavguagc used by the Thugs,
with an Introduction and Appendix, Calcutta, 1836 ; thd Edinburgh
Review for Jan. 1837 ; [E. Thornton,] Illustrations of the History
and Practices of the Thugs, London, 1837 ; Meadows Taylor,
Confessions of a Thug, London, 1839 ; Major Sleeman, Report on
the Depredations committed by the Thug Gangs, Calcutta, 1840 ; J.
Hutton, Popular Acco^mt of the Thugs and baeoits, London, 1857
Yule and Burnell, Glossary of Anglo-Indian Colloquial IVordi
and Phrases, London, 1886, p. 696 sq. (R, R.)

THUGUT, Franz Maria von (1734-1818), foreign

minister of Austria, was born of humble parentage at Linz
inl734, placed in the Government school of Oriental studies

in 1752, and sent to Constantinople as an interpreter in

1757. At Constantinople he rose from post to post in

the embassy, until in 1771 he became internuncius or

ambassador. In 1776, after the war between Russia and
Turkey, he obtained from the latter power the cession of

the province of Bukowiua to Austria. After thus crown-

ing his long service in the East and gaining the confidence

of Maria Theresa, he was sent by her without the know-
ledge of her son, the emperor Joseph, to Berlin, to avert

by a peaceful settlement with Frederick the Great the

threatened Bavarian war. In 1790 he was employed in

the negotiations of Sistova, and his next mission was to

Paris, where he entered into close relations with Mirabeau
as the friend of Marie Antoinette. On the invasion of

France by the allied armies in 1792, Thugut was sent to

the scene of operations.' It is well known that Kaunitz,

the veteran minister of Austria, condemned the terms of

the alliance with Prussia, as securing to Prussia the

annexation of a great part of Poland, while only holding

out to Austria an uncertain prospect of acquiring its

equivalent in Bavaria. Thugut, a politician of the same
school, viewed the new alliance with even greater hatred.

After the failure of the campaign of 1792 he formed the

deliberate opinion that persons around the duke of Bruns-

wick had been bribed by the French, and that the retreat

had been ordered in consequence. A few months later

the anticipations of Kaunitz were realized. Prussia seized

western Poland, while Austria remained as far as ever from

gaining Bavaria. The emperor Francis now dismissed

the ministers responsible for the Prussian alliance, and

called Thugut to power. From this critical moment the

alliance was doomed, and the allied commanders thwarted

rather than assisted one tinother's operations on the eastern

frontier of France. On the other hand, Thugut drew

nearer to Russia, and negotiated at St Petersburg for the

seizure of Venice by Austria. With England he desired

to stand on a good footing ; but, while Pitt's object was the

overthrow of the revolutionary Government, Thugut's was

simply the acquisition of territory for Austria. This dis-

crepancy of aim led to results exasperating to the English

ministry, such as the fall of Toulon, to which Thugut

neglected to send the troops which he had promised. "The

evacuation of Belgium in 1794, usually attributed to

Thugut's treachery, was, howe-ver, due to the incapacitj

or intrigues of others. In 1795, after the withdrawal of

Prussia from the coalition, Thugut obtained financial help

from England, gained from Russia a large share of Poland

in the last partition, and prepared to carry on the war

acainst France with the utmost energy. The campaign
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of the archduke Charles in 1796 drove the French from

the east of the Rhine, and Bonaparte, who had conquered

northern Italy up to Mantua, narrowly escaped destruc-

tion before this fortress. But for the genius of the

French commander and the wretched character of the

Austrian generals and officers, the immense efforts made
by Thugut at this time would have turned the tide of the

war. Defeat after defeat seemed to make no impression

upon his " world-desolating obstinacy "; and, even when
Bonaparte had advanced to within eighty miles of Vienna,

it is stated that the empress had to throw herself at her

husband's feet when in conference with his minister, in

order to overcome the resistance of the latter to an
armistice. The subsequent peace of Campo Formio v.-as

hotly condemned b;- Thugut, who tendered his resignation.

Then followed the congress of Kastadt and the murder
of the French envoys, long attributed, but without any
real ground, to Thugut himself. War was renewed ; the

French were driven out of Italy by Austrian armies as-

sisted by SuwaroS ; and it'was determined that the allies

should conquer Switzerland, and so invade France where
the frontier is nost open. Thugut, now at the height of

his power, and .ar more anxio is to recover Belgium than

to overthrow the republic, took the fatal step of withdraw-

ing a great part of the Austrian forces from Switzerland

at the ver_ moment when the Russians were entering it.

The result ' as tlie destruction of the Russians by Massdna
and the total failure of the campaign, followed by the se-

cession of Russia from the coalition. Still full of designs

for annexation in Italy, Thugut continued the war with

the help of England. On the very day when he renewed
his engagements with England the news arrived of the

battle of JIarengo, which at one blow made an end of all

that Austria had won in Italy in the preceding year.

Nothing daunted, Thugut continued, during the armistice

which followed, his preparation for the struggle with
Moreau in the valley of the Danube ; and, if he could

have inspired his master with his own resolute spirit, the

result of the war might have been different. But, while

Thugut was actually receiving the British subsidies, the

emperor, without the knowledge of his minister, surrend-

ered the fortresses of Ulm and Ingolstadt to Moreau,
in return for an extension of the armistice. Thugut's
passionate indignation on learning of this miserable act

is impressively described in Lord Minto's despatches from
Vienna. He withdrew from office ; but Lord Jilinto's pro-

tests compelled the emperor again to place iri his hands
the direction of affairs, which he held until the battle of

Hohenlinden made all further resistance impossible. He
was then, in deference to French influence, banished from
Vienna, am never resumed office. In his retirement he
was occasion ally consulted, as after the battle of Wagram
in 1809, when he recommended the emperor to make
peace at any cost, stating that the existeace of the

Austrian monarchy was at stakj and that the dissolution

of Napoleon's empire was not far off. After the overthrow

of Napoleon he returned to the capital, where he died

May 29, 1818. Thugut possessed many of the qualities

of a great man,—indoni'table courage, calmness in danger,

devotion to public interests, enormous indusn-y ; but all

this was spoilt by the persistent disregard of obligations

towards allies in the greedy pursuit of Austria's own
aggrandizement, and by the intriguing spirit inseparable

from this policy. The materials for forming a fair estimate

of Thugut's conduct of affairs from 1793 to 1801 Have but
recently been given to the world. Of his private life next

to nothing is known.
THiLE was the name given by Greek and Roman

le.ographers to a land situated to the north of Britain,

WO!! H tLsy bslieved 'o bu tba 'nost northerly portion of

Europe, or indeed of the known world. The first writer

who mentioned the name was Pytheas of Jlassilia, whose
statements concerning it have been already given under
the heading Pytheas. But it is impossible for us to deter-

tn'ne with certainty what those statements, which have
only been transmitted to us at second or third hand, really

were, and still more so what was their real signification.

It is almost certain that Pytheas did not himself profess

to have visited Thule, but had only vaguely heard of its

existence, as a land of unknown extent, situated, accord-'

ing to the information he had received, six days' voyage
to the north of Britain. This account was adopted by
Eratosthenes (though rejected by Polybius and Strabo);

and accordingly this unknown land became a cardinal

point in the systems of many ancient geographers, as the

northern limit of the known world. Nothing more was
learnt concerning it until the Romans under Agricola'

(about 84 A.D.) accomplished the circumnavigation of the

northern point of Britain, and i ot only visited, but
according to Tacitus subdued, the Orcades or Orkney
Islands. On this occasion, the historian tells us, thej

caught sight also of Thule,' which in this instance could

only mean the group of the Shetland Islands. No further

account of this mysterious land is found in any ancient

author, except vague statements, derived from Pytheas,'

but mostly in an inaccurate and distorted form, concern-

ing its position and the astronomical phenomena resulting

from this cause. It is probable that what Pytheas really

reported was that at the summer solstice the days were
twenty-four hours in length, and conversely at the winter
solstice the nights were of equal duration, a statement
which would indicate the notion of its position in about
66° N. lat., or under what we now call the Arctic Circle.

The skill of Pytheas as an astronomer would have been
quite sufficient to lead him to the conclusion that this

would be the case at some point in proceeding northwards,

and the rapid changes in this respect that would be
reported to him by any navigators that had really followed

the shores of Britain to any considerable extent in that

direction would confirm him in the correctness of his views.

He had, too, a very exaggerated notion of the extent of

Britain (see Pytheas), and hence he would be led to place

an island which was six days' voyage to the north of it

much nearer to the Arctic Circle than its true position.

The statement of Pytieas on this point appears to have obtained
almost universal belief until the time of Marinus of Tyre and his
successor Ptolemy, who were led—apparently from their knowledge
that the group of islands to which the name of Thule had been
applied by the Romans was really not very far distant from the
Orcades—to bring down its position considerably more to the
south, so that Ptolemy places the island of Thule, which he still

regards as the most nortnerly point of Europe, in only 63° N. lat.

Unfortunately this more reasonable view has been discarded by
many modern writers, who have gone back to the statements of
P3'thcas concerning the length of the day, and have in consequence
insistea upon placing Thule within the Arctic Circle, and have
thus been led to identify it with Iceland. The improbability of
such an hypothesis, when we consider the state of ancient naviga-
tion, is in itself a sufficient refutation, and there appears no reason-
able doubt that the Thule of Pytheas, like that of the Romans and
of Ptolemy, was merely an exaggerated and somewhat erroneous
conception of the large group of the Shetland Islands, of which the
principal, called Mainland, is in fact so predominant that the
whole may well have been considered as one large island rather
than a scatterea group like the Orkneys. If we might trust to
the accuracy of Strabo's quotation (ii. 5, p. 114), that Pytheas
called Thule "the most northerly of the British Islands," this
would be decisive on the point ; but unfortunately the verbal
accuracy of such references by ancient writers can seldom be relied

on, and Strabo nad evidently never seen Pytheas's original work.
It appears, however, to be certain that Iceland was really visited

by some Irish monks long before its discovery by the Northmen,
and is described under the name of Thule by a writer named
Dicuil, himself an Irish monk, who wrote in the first half of the

' "Dispecta est et Thule," Tac, Agric, c. 10.
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9lh century, in S'.ich a manner as to leave no doubt that his state-
|

nients really refer to tliat extensive but remote island. See

Letronne, ilcchcrchcs sur Dicuil, Paris, 1814.

THtJJrMEL, MoRiTZ August von (1738-1817), Ger- '

man writer in prose and verse, one of the imitators of

Wieland (see vol. s. p. 541), was born May 27, 1738, in

the neighbourhood of Leipsic, was educated at Rosslcben

and the university of Leipsic, and from 1761 till 1783

held various offices in the ducal court of Saxe-Coburg.

He died at Coburg on October 26, 1817. He wrote a

comic prose epic, Wilhelmine, oder der vermahlte Pedant

(1764); Die Inoculation der Liebe (1771), a tale in verse;

Reise in die mittiiglichen Provimen von Frankrcich (1791-

1805), a romance in 10 vols. ; and Der keilige Kilian,

oder das Liebespaar (1818) An edition of his works was

published at Leipsic in 8 vols, in 1854-55.

THUNBERG, Carl Peter (1743-1828), an eminent

traveller, and one of the most distinguished botanists of

the school of Linnseus, was born in 1743. He became a

pupil of Linnaeus at the university of Upsala, where he

graduated in medicine in 1770. Obtaining a travelling

scholarship, he visited Holland, whence he embarked on

a voyage of exploration to Java, in quest of vegetable

treasures. He sailed as far as the Cape of Good Hope in

1771, and three years afterwards went to Japan, remain-

ing five years, engaged in making collections of plants,

and in observing the habits, manners, and language of the

people. On his return in 1779 he visited England, and

made the acquaintance of Sir Joseph Banks. Li 1777

he was made demonstrator oi botany at Upsala, and he

succeeded Linnaeus as professor of botany in 1784.

Thunberg published in 1784 his Flora Japonica ; in

1788 he began to publish his travels. He completed his

Prodromus Plantarum in 1800, in 1805 his Icones Plant-

arum, and in 1813 his Flora Capensis Thunberg pub-

lished numerous memoirs in the Transactions of many
Swedish and foreign scientific societies, of sixty-sis of

which he was an honorary member He died in 1828.

THUNDERSTORM. All the more ordinary pheno-

mena of thunderstorms had, about 1750, been conclusively

traced to electrical charges and discharges (Electricitt,

vol viii. p. 6), so that they could easily be reproduced on

a small scale in the laboratory To the article cited we

therefore refer for their explanation. Some of the laws

of relative frequency of thunderstorms, in different places

at the same season or in the same place at different

seasons, will be found in Mfteorology (vol. xvi. p._ 128).

A discussion of the cause o{ thunder, and of the circum-

stances which give rise to a crash, a roll, or a peal of

thunder is given under a. ciodstics (vol. i. p. 107). In

what follows, therefore, the rarer phenomena of thunder-

storms, and the possible sources of the atmospheric elec-

tricity, will be the chief points treated.

There can be little doubt that atmospheric electricity,

at least in the great developments which characterize a

thunderstorm, is due in some way to water. Before a

great thunderstorm the lower air is usually at an abnor-

mally high temperature, and fully saturated with water

vapour, BO that it is in a thoroughly unstable condition.

Immense cloud masses, often miles in vertical thickness,

which produce almost midnight darkness by day in the

region of the storm, and which appear, when seen from a

distance, as if boiling upwards, are always a notable

feature of great thunderstorms. These are usually accom-

panied by torrents of rain, or by violent hail-showers.
_

And

It is commonly observed that each flash of lightning is

followed, after a brief interval, by a sudden but temporary

increase in the rate of rainfall. At what stage of its

transformations the electrification is developed by water-

substance is, ns ^-et, only guessed at,—though it seems

most reasonable to conclude that it is anterior to the

formation of cloud, i.e., to the condensation of vapour.

And, though the idea was at one time very generally held

and still has many upholders, it seems unlikely to be the

direct result of evaporation. For, were it due directly

either to evaporation or to condensation, it is almost im-

possible to doubt that proof would long since have been
furuished by careful experiment, even if made on a scale

so limited as that afforded by our laboratories. No trace

of electrical effect has been found to attend the precipita-

tion of moisture ; and the electrical effects, sometimes con-

siderable, which have been found associated with evapora-

tion have always been accompanied by relatively violent

physical and mechanical actions which are not observed

in conjunction with atmospheric electricity. It has been
suggested by some authorities that the electricity of a

thunderstorm is developed during the format'on of hail,

by others that it is due to the molecular actions which
accompany the diminution of total surface when two or

more drops of water coalesce into a single one. It has

been ascribed to the friction of moist against dry air,

and to the dust-particles which appear to be necessary

for the condensation of vapour. Again, it has been

suggested that it may bo a mere phenomenon of contact

electricity, due -to the impact of uncondensed vapour
particles on particles of air. It is almost unnecessary

to observe that, whatever hypothesis we adopt, some
explanation must be given of two important points :— (1)

What becomes of the electricity equal and opposite to that

in each drop, which must be produced simultaneously with

it t (2) By what means is the attraction between the drops

and the recipient of the opposite charge of electricity

overcome so that the drops may be enabled to part with

their charge ? It js to be presumed that gravity satisfies

the second of these questions. As to the first, it seems to

necessitate the presence of something besides water, in

order that the electric separation may be commenced, and

thus appears to be fatal to the capillary theory indicated

above. Whatever be the true source of the charge, it is

easy to see, by known properties of electricity, that even

an exceedingly small charge on each vapour particle would

lead to a very high potential as soon as a visible drop is

formed, and that as a drop increases in size its potential is

proportional to its surface. That drops of rain are often

individually electrified to a very high potential is proved

by the frequent occurrence of "luminous rain," when the

ground is feebly lit up by the multitude of tiny sparks

given out by the drops as they come near it. The flakes

of falling snow, also, are often strongly electrified, so that

smart sparks have been drawn from an umbrella on which

the snow was falling. But the law of electric repulsion

shows us at once that, as soon as the drops in a cloud are

sufficiently electrified, at least the greater part of their

charge must pass to the boundary of the cloud. When
this occurs, the nature of the further behaviour of the

charge presents no difficulty. The reason for our singu-

larly complete ignorance of the source of atmospheric

electricity seems to lie in the fact that it can only bo

discovered by means of experiments made on a scale very

much larger than is attainable with the ordinary resources

of a laboratory. The difficulties will probably be easily

overcome by the first nation which will go to the expense

of providing the necessary means.

Numberless other explanations of the origin of thunder-
"

storms have been suggested ; but the more reasonable of

these do little more than shift the difficulty, for they begin

by assuming (without any hint as to its source) an elec-

trification of the earth as a whole, or of the lower (some-

times the upper) layers of the atmosphera Induction,

convection, itc, are then supposed to effect the rest
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Another and much less reasonable class of explanations

depends upon magneto-electricity. Some of these introduce

the so-called " unipolar " induction supposed to be due to

the rotation of the earth, which behaves like a gigantic

magnet. Of this nature is the suggestion of Edlund,

which was recently crowned by the Academy of Sciences

of Paris. That rapid variations in the earth's magnetic

elements, such. as often occur on a large scale, as in a
" magnetic storm," have at least a share in the production

of the aurora is a perfectly reasonable and even plausible

hypothesis, long ago brought forward by Balfour Stewart.

But we have yet to seek the source of these variations.

THe brightness of a flash of lightning is usually much
underrated, [t is true that it rarely gives even at night

an illumination greater than that due to moonlight. But

it must be remembered that Swan has proved that the

impression of a flash on the eye depends upon the duration,

being nearly proportional to it, and steadily increasing for

about a tenth of a second. Now the duration of a light-

ning-flash is (roughly speaking) only about one millionth of

a second. This is proved by the fact that the most rapidly

rotating bodies appear to be absolutely steady when illu-

minated by it. Hence, if it could bo made to last for a

tenth of a second, it would give near objects an illumina-

tion one hundred thousand times more brilliant than that

of moonlight. It must be remembered that the flash is

not a mere line, but a column, of intensely heated air,

driven outwards from the track of the discharge at a rate

initially far greater than that of sound.

What IS called " summer lightning " or " wild-fire " is

sometimes a rather puzzling phenomenon. In the majority

of cases it is merely the effect of a distant thunderstorm.

It is also often due to a thunderstorm in the higher strata

of the atmosphere overhead,—the reason why we hear no

thunder being not so much the distance from the spectator

as the fact that sounds generated in rarer air lose rapidly

in intensity as they are propagated into denser air. But,

besides these more common forms of the phenomenon,

there is certainly a form of sheet lightning which occurs,

without either sound or cloud, often close to the spectator.

The cause of this is not at all obvious.

But the most mysterious phenomenon is what goes by

the name of " globe lightning " or " fire-ball," a pheno-

menon lasting sometimes for several seconds, and therefore

of a totally different character from that of any other form

of lightning. The fire-ball is almost incomparably less

brilliant than forked lightning, because, though it lasts

long enough to give the full impression of its brightness,

it is rarely brighter than iron in the state which we call

" red-hot." It is always spherical, often more than a foot

in diameter, and appears to fall from a thunder cloud by

its own gravity, sometimes rebounding after striking the

ground. It usually bursts with a bright flash and a loud

explosion, occasionally discharging flashes of lightning.

No experimenter has yet succeeded in producing artificially

{inything resembling these oatural and intensely charged

Leyden jars.

The term "thunderbolt," which is nowadays rarely used

except by poets (and by the penny-a-liners), preserves the

old notion that something solid and intensely hot passed

along the track of a lightning flash and buried itself in the

ground. Two distinct classes of phenomena probably gave

fise to this notion. When lightning strikes the ground it

pften bores a hole of considerable depth, which is found to

be lined in its interior with vitrified sand. This presents

no difficulty. But Aeeolites {q.v.) are often found, in the

boles which they have made, still intensely hot, in conse-

quence of their rapid passage through the air. A hasty

generalization seems to have connected these two entirely

independent phenomena, and thus given rise to the notion

of the thunderbolt. The ancient notion that a lightning

flash could occur in a clear sky is probably to be accounted

for by the occasional appearance of these ultramundane
visitors.

The sulphurous smell of lightning, which is vividly de-

scribed in the Odyssey, is now known to be due to the

formation of Ozone (q.v.).

For the precautions necessary to prevent danger from a

thunderstorm, see Lightning Conductor.

A whole volume of Aiago's collected works is devoted to tliunder-

storms, and nmny impovtaut observations are to be found in the writ-

ings of JI. D'Abbadie and other scientific travellers. (P. G. T.)

THUN-KHWA, or Thonegwa, a district in the Pegu

division of Burmah, lying between 17° 37' and 19° 28'

N. lat., and between 95° 53' and 96° 53' E. long., with

an-area of 5-113 square miles. It is bounded on the N.

by Henzada, E. by Rangoon, S. by the Bay of Bengal,

and W. by Bassein district. The»whole district is a large

deltaic plain, divided by the numerous channels of the

Irrawaddy into saucer-shaped islands, with deep depresaiona

in the centre. The Irrawaddy traverses Thun-khwa from

north to south, throwing ofT numerous branches until it

falls into the Bay of Bengal. Geologically, Thiin-kbwa

is composed of "older alluvial cl?y," differing from that

of the Gangetic basin in being less rich in lime.

The popuLition of Tlum-l:hwa in 1881 was returned at 284,063
(males 150,131, females 133,932); Hindus numbered 723, Moham-
medans 1660, Christians 6894, and Buddhists 274,237. The largest

towns in the district are Yandoon and Pantanaw, with populations

(1881) of 12,673 and 6174 respectively. The land is much less

fertile than tliat of the neighbouring districts. In 1885-86 the

area under cultivation was 349,259 acres, and the cultivable area

1,262,374 acres. The principal crops are rice, fiuits, vegetables,

and sugar-cane. The total levenue realised in the year 1885-86

amouutcd to £194,737, of which the land contributed £66,590.

Thun-kliwa was constituted a district in 1875, and its history )ireviou3

to that date is identical with that of Henzada, to which adminis-

trative division it originally belonged. During the first Burmeee
war no resistance was olTered to the IJritish in the district as it at

present exists except at the town of Donabyu. At the time of the

second war Donabyu was undefended, but, after the occui>ation of

Prorae, Myat Htiin, an ex-thugyi of a small circle, succeeded in

collecting a body of men and defied the British. Early in January

1853 the enemy were driven out of Donabyu, but on penetratiug

into the interior the British were foiced to retire. In a subsequent

engagement the British were driven back; but the enemy were

eventually dispersed and their works captured.

THURGAU, or Thukgovia, a canton of Switzerland

(ranking as seventeenth in the Confederation), takes its

name from the river Thur. It is bounded on the N. by

the Rhine, on the E. by the Lake of Constance (the can-

tonal frontier being so drawn as to leave the town of Con-

stance to Baden), on the S. by a line running from Arbon

on the lake west and south-west to Hurnli, and on the W.
by a line drawn from Hornli passing east of Winterthur and

west of Frauenfeld to the Rhine, a little west of Diessen-

hofen and opposite Schaffhausen.- It is thus shaped like a

triangle, of which the Hornli (3274 feet, the highest point

in the canton) is the apex, and comprises the middle basin

of the Thur. Its total area is 381 '4 square miles, of which
322-6 (or 84'6 per cent.) is reckoned as "productive

land," (i9-8 being covered by forests, and 6'9 by vineyards.

Of the "unproductive" portion no less than 50'5 square

miles consists of the cantonal share of the Lake of Con-

stance. According to the census of 1880, the population

amounted to 99,552 (females being in a majority of 1000),

an increase of 6252 on the census of 1870; of these, 99,026

are German-speaking.
, In religion the inhabitants are

divided, there being 71,821 Protestants to 27,123 Roman
Catholics; the canton till 1815 was in the diocese of

Constance, and since 1828 has been in the reconstructed

diocese of Basel, though for some time after 1873 the

Government would not rec6gnize the authority of Bishop

Lachat, in consequence of his support of the dogma ol
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infallibility at the Vatican council The capital is Frauen-
feld(5811 inhabitants), and Romanshorn (population 3647)
is an important railway centre on the lake. The canton
has many small villages, and the population is chiefly

employed in agricultural pursuits, though cotton-spinning

is rapidly increasing. The orchards are so splendid that
Thurgau has been called "the garden of Helvetia." A
network of well-made roads traverses it in every direc-

tion.

The Thurgau originally took in all the country, roughly speaking,
between the Reuss, the Lake of Cucerne, the Rhine, and the Lake
of Constance ; but many smaller districts (Zurichgau, Toggenburg,
Appenzell, St Gall) were gradually carved out of it, and the county
was reduced to about the size of the present canton when in 1264
it passed by the gift of the last count of Kyburg to his nephew
Rudolph of Hapsburg, chosen emperor in 1273. In 1415 the count,
Duke Frederick of Austria (a Hapsburg), was put under the ban of
the empire by the emperor Sigismund for having aided Pope John
XXIII. to escape from Constance, and the county was overrun,
Sigismund ia 1417 mortgaging to the city of Constance the appellate
jurisdiction in all civil and criminal matters ("landgericht" and
"blutbann"') arising within the county, which he had declared to be
forfeited in consequence of Frederick's conduct. In 1460 some of

the Confederates, now becoming very eager for conquests, overran
and seized the county. Winterthor was saved, but in 1461
Frederick's son, Duke Sigismund, had perforce to cede the county
to the Confederates. Henceforth it was ruled as a "subject dis-

trict " by seven mem"ber3 of the League,—Bern, occupied in tiie west,

not being admitted to a share in the government till 1712, after

one of the wars of religion. It was only in 1499 that the Con-
federation (then consisting of ten members) obtained from Constance
her supreme jurisdiction, through the mediation of the duke of

Milan, but there were still forty-two minor jurisdictions belonging
to various lords, spiritual and temporal, which went on till 1798
and greatly limited the power of the Confederates. Thurgau had
hoped, but in vain, to be admitted in 1499 a full member of the

Confederation.

At the time of the Reformation many of the inhabitants became
Protestants, and bitter quarrels ensued between the Protestant

and Catholic (the latter having a large majority) members of the

Confederation who had rights over Thurgau, with regard to the

toleration of the new doctrines in the "subject districts" such as

Thurgau. By the first p^ace of Kappel (1529) the majority in each

"commune" was to settle the religion of that "commune," but

by the second (1531, after Zwingli's death) both relirions were to

be allowed side by side in each "commune." Thurgau thus

became a "canton of parity," as it is to this day. Its rulers,

however, continued to watch each other very closely, and Eilian

Kesselring, one of the chief military commanders in Thurgau, was

in 1633, onr suspicion of having connived at the advance of the

Swedes through Thurgau on Constance, seized by the Catholic

cantons and severely punished. In 1798 Thurgau became free, and
was one of the nineteen cantons of the Helvetic republic, being

formally received (like the othe- "subject lands") as a full member
of the Swiss Confederation in 1803 by the Act of Mediation. It

was one of the very iirst canton?- to revise, in 1830, after the July

revolution in Paris, its constitution in a very liberal sense, and in

1831 proposed a revision of the federal pact of 1815. This failed,

but the new federal constitutions of 1848 (of which one of the

two drafters was Kern of Thurgau) and 1874 were approved by

very large majorities. In 1849 the cantonal constitution was

revised and the veto introduced, by which the people might reject

a bill passed by the cantonal a.'isembly. Finally, in 1869, the

{.listing constitution was drawn up, by ishich the "initiarive"

(or 'right of 2500 electors to compel the cantonal assembly to take

any subject into consideration) and the "obligatory referendum"

(by which all laws passed by the cantonal assembly, and all

financial resolutions involving a capital expenditure of 50,000

francs or an annual one of 10,000, must be submitted to a popular

vote) were introduced. The cantonal government consists of a

legislative assembly (now of ninety-seven members,- one to every

250 electors) and an executive council of five members, both elected

directly by the people; 5000 electors can at any time call for a

popular vote on the question of the dismissal of either one or the

other. Further, to show the very democratic character of the

constitution, it may be added that members of both houses of

the federal assembly are in Thurgau elected direct by the people.

The " commuues ". in Thurgau are of no less than eleven or twelve

varieties. The division of the lands, &c., of the old "burgher

communes " between them And the new communes, consisting of

all residents (with whom political power rests), was carried out

(1872) in all of the 214 communes; but there are still thirty-eight

guilds or corporations with special rights over certain forests, tc.

The beat history of the canton Ij that by J. A. Pnplbofer, of which « Mcond
ftnd very much enlarged edition Is cow (1837) being published.

THURn, or Thttehjm. a city of Magna Grscia on the
Gulf of Tarentum, near the site of the older Sybaris {q.v.).
but farther inland. It owed its origin to an attempt made
in 452 B.C. by Sybarite exiles and their descendants to
repeople their old home. The new settlement was crushed
by Crotona, but the Athenians' lent aid to the fugitives,
and in 446, or rather in 443, Pericles sent out to Thurii
a mixed body of colonists from various parts of Greece,
among whom were Herodotus and the orator Lysias. The
pretensions of the Sybarite colonists led to dissensions
and ultimately to their expulsion

;
peace was made with

Crotona, and also, after a period of war, with Tarentum,
and Thurii rose rapidly in power and drew settlers from
all parts of Greece, especially from Peloponnesus, so that
the tie to i^thens was not always acknowledged. The
oracle (?f Delphi determined that the city had no founder
but Apollo, and in the Athenian war in Sicily Thurii was
at first neutral, tliough it finally helped the Athenians.
Thurii had a democratic constitution and good laws, and,
though we hear little of its history till in 390 it received
a severe defeat from the rising power of the Lucanians,
many beautiful coins testify to the wealth and splendour
of its days of prosperity. In the 4th century it continued
to decline, and at length called in the help of the Romans
against the Lucanians, and then in 282 against Tarentum.
Thenceforward its position was dependent, and in the
Second Punic War, after several vicissitudes, it was de-

peopled and plundered by Hannibal (204). In 194 a
Roman colony was founded, with Latin rights, known for

a time as Copise, out afterwards by the old name of Thurii.

It continued to be a place of some importance, the situa-

tion being favourable and the region fertile, and does not
seem to have been wholly abandoned till the Middle Ages.
Its site, near Terranova di Sibari, is marked by consider-

able ruins of the Roman period (cf. Lenormant, m Academy,
ivii. 73, and Barnabei, ibid., xvi. 55 sq.).

THURINGIA (Germ. Thuringe>i), a territorial term
without modern political significance, designates, strictly

-speaking, only that district in Upper Saxony that is

bounded by the Werra, the Harz Mountains, the Saale,

and the Thuringian Forest ; but in common parlance it is

frequently used as equivalent to the Thuringian states, t.f.,

the group of small duchies and principalities lying between

Prussia, Hesse-Nassau, Bavaria, and the kingdom of Saxony.*

The name is derived, with great probability, from that of

the Hermunduri, a branch of the great Suevic family ; and
the ancient Thuringians, a heathen tribe first mentioned

in the 5th century by Vegetius Renatus, are believed to be

the descendants of that Teutonic people. The Thuringians

seem at one time to have occnpiea territories stretching

from the Elbe not far from Hamburg to the Danube at

Ratisbon ; but about 531 their empire was overthrown by

the united Franks and Saxons. The north part of their

lands fell to the Saxons, and was known for some time as

the North Thuringian gau ; the district to the south of

the Thviringian Forest was called Franconia after its cour

querors ; and the name Thuringia was restricted almost to

the narrow limits to which it now properly applied. The

advance of the Sorbs to the east bank of the Saale about

the middle of the 7th century made the limitation still more

exact. Thuringia remained under Prankish dominion, and

various Prankish counts ruled in the different " gaus

"

into which it was divided. Christianity, if not introduced,

was confirmed in this district by the British Boniface ; a

• The Thuringian states are Saxe-Weimar-Eisenach, Saie-Coburg-

Gotba, Saie-Meiningen, Saxe-Altenburg, Schwanborg-FudoIsUrtt.

Schwarzburg-Sondcrshausen, and the two principalities of Reu&s, all

of which are separately described. Besides these, the terra Thanngi*

also, of course, includes the various "exclaves" of Prussia, Saxonj,

Bavaria, and Bohemia which lie embedded among tnem.
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bishopric was founded at Erfurt ; and under Charlemagne

the Thuringian mark was the base of active operations

against the heathen Sorbs. In 839 the title of duke of

Thuringia {ducatus Toringubx) appears ; but that of land-

grave seems to have superseded it ; neither dignity implied

sovereignty over the whole district. Otto the Illustrious,

duke of Saxony (880), added Thuringia to his duchy, but

the union was not permanent. About the beginning of

the 12th century Louis the Springer, builder of the Wart-

burg, rose to eminence among the Thuringian nobles
;

and about 1130 hia son, also Louis, was appointed land-

grave by the emperor Lothair I. Thuringia now began to

be a united land under one prince ; and the landgraves,

who acquired the Saxon palatinate on the fall of Henry

the Lion of Saxony in 11 80, rose to considerable power.

The last landgrave of this line was Henry Kaspe

(1242-1247), brother and successor of Louis the Saint.

Hia death was followed by a devastating war of succes-

sion between his niec3 Sophia, duchess of Brabant, and

Henry the Illustrious, margrave of Meissen (1221-1288),

whose mother Jutta was a Thuringian princess. Peace

was finally established in 1263 : Sophia received Hesse,

and Henry took the rest of Thuringia, the general

history of which thenceforth merged in that of Meissen,

and later of Saxony, although it maintained its separate

name. Thuringia was included in the administrative circle

of Upper Saxony (see voL xxi. p 352, note 3). For its

subsequent fate, and the rise of the present Thuringian

states, see under SAXOjnr (vol. ixi. pp. 353 sq.).

The most striking natural feature of Thuringia is the Thuringian

Forest {Thilnngerwald), a range or system of hills, extending in

an irregular line from the neighbourhood of Eisenach in the north-

west to the Lobensteiner Kulm on thi Bavarian frontier on the

sonth-east, and forming the southern boundary of Thuringia,

separating it from Franconin. On the south-east it is continued

directly by the Frankeuwald Jlountains to the Fichtelgebirge,

which is in immediate connexion with the Erzgebirge, while on

the ncrth-east it approaches the Harz Mountains, and thus takes

its place in the great Sudetio chain of central Germany. The

length of the 'I'huringian chain is 70 miles, and its breadth varies

from 8 to 25 miles. It nowhere rises into peaks, and only a few

of its rounded summits reach the height of 3000 feet ; the successive

hills melt into each other in gentle undulations, forming a con-

tinuous and easily traced comb, and only the north-west slopes are

precipitous, aud seamed with winding gorges. This mountain-

range encloses many charming aud romantic valleys and glens;

the moat prominent feature of its picturesque scenery is formed by

the fine forests, chiefly of pines and firs, which clothe most of the

hills. The north-west part of the system is the loftier and the more

densely wooded, as well as the more beautiful; the highest sum-

mits here are the Grosser Beerberg (3225 feet), Schneekopf (3179),

and the Inselberg (2957), all in the duchy of Gotha. The south-

east part of the Thuringian Forest is the moio populous and in-

dustrial; the chief summits are the Kieferle (2851 feet) at Stein-

heid, the Blessberg (2834 feet) near Schalkau, the Wurzelberg

(2746 feet) near Oehe, and the Wetzstein (2719^ near Lehesten*

The crest of the Thuiingian Forest, from the Werra to the Saalc, is

traversed by the Reunsteig or Raiustcig, a broad path of unknown
antiquity, though it is believed to be referred to in a letter of Pope

Gregory III. dated 738. The name means probably "frontier-

path" ; and the path marks in fact the boundary between Thuringia

and Franconia. It may be also regarded as part of the boundary-

line between North and South Germany, for dialect, customs, local

names and costume are different ou the two sides.

THURINGORUM LEX. See Salic Law.
THURLES, an ancient market-town of Ireland, in the

county of Tipperary, and the seat of the Catholic arch-

diocese of Cashel, is pleasantly situated on the Suir, and

^n the Great Southern and Western Railway, 4G miles

east of Limerick, 29 west from Kilkenny, and 87 south-

west of Dublin. The cathedral of St Patrick is a beau-

tiful building, erected at a cost of £45,000. The town

is the seat of other important Catholic establishments,

including an Ursuline convent, in which is a large board-

ing-school for young ladies ; a Presentation convent ; St

Patrick's Catholic college (1829) for ecclesiastical students.

wnere was held in 1850 the sj-ncd of Thurlcs, composed

of all the Catholic bishops of Ireland ; and an establish-

ment of Christian Brothers, who devote themselves to the

instruction of boys on the Lancastrian method. The town

has a considerable agricultural and retail trade. The
population was 5008 in 1871, and 4850 in 1881

Originally tho town was called Durlas O'Fogarty. In the 10th

century it was the scene of the defeat of the Irish by the D.inos.

A preceptory was founded here by the Knights Templars, who pos-

sessed themselves of a castle erected early in the 13th century. A
castlo was subsequently erected by James Butler, first lord palatine

of Tipperary, of which till recently a tower still remained.

THURLOW, Edward Thitrlow, Baron (1732-1803),

was born at Bracon-Ash, in the county of Norfolk, in

1732. His father was a clergyman, and held successively

the livings of Little Ashfield in Suffolk and of Stratton St

Mary's in Norfolk. His mother Elizabeth was the daughter

of Robert Smith of Ashfield. Thurlow received his early

education at home. He was next placed under the care

of Mr Brett at Seaming, where he remained for four years,

and was then sent to the grammar school of Canterbury,

where he was considered a bold refractory clever boy. In

October 1748 Thurlow entered Caius College, Cambridge,

and speedily justified his school reputation. The dean of

the college, upon the extent and accuracy of whose classical

acquirements grave suspicion rested, had directed him, as

a punishment for some act of insubordination, to translate

a chapter of the Spectalor.'mto Greek. Thurlow executed

his task with care, and then gave it for revisal, not to the

dean, but to the tutor of the college. When reprimanded

for having thus infringed the college rules, "Thurlow

retorted that he had carried his exercise to one who could

inform the dean whether or not he had obeyed his orders.

The insult was too grave for rustication, and yet too slight

to justify expulsion. Thurlow was therefore permitted to

withdraw his name from the college books, and he left Cam-

bridge without a degree (1751). He now took chambers,

and began regularly to keep .terms in the Inner Temple,

which he had joined while still an undergraduate. He
was for some time a pupil along with the poet Cowper in

the office of Mr Chapman, an eminent solicitor in Lincoln's

Inn. On 22d November 1754 Thurlow was called to the

bar, and subsequently went on the western circuit— at

first with little success But the tide turned. In the

case of Luke Robinson v. the Earl of Winchelsea (1758)

Thurlow came into collision with Sir Fletcher Norton

then the terror of solicitors and the tyrant of the bar^ and

put down his arrogance with dignity and success. Fror-

this time his practice increased rapidly. In Decembe.'-

1761 he was made a king's counsel, through the influenc:

of the duchess of Queensberry. In January 1762 he ws.-

elected a bencher of the Inner Temple. It now became

necessary for him to take his side in politics, and, after

repeated oscillations, and with some hesitancy, Thurlovf

threw himself into the ranks of the Tory party. In May
1768 he became member for Tamworth. In 1769 the

Douglas Peerage case came on for hearing in the House of

Lords, and Thurlow, who had drawn the pleadings some

years before (Azotes and Queries, 3d ser., iii. 122), led for

tho appellant in a speech of great ability and analytic

power. In March 1770, as a recognition of his defence in

the previous January t! the expulsion of Wilkes, Thurlow

was made solicitor-general on the resignation of Dunning,

and in the following year (23d January 1771), after he

had enhanced his reputation with the Government by
attacking the rights of -juries in cases of libel (Rex v.

Miller, 20 Slate Trials, 870-896) and the liberty of tho

press (16 Parly. Hist., 1144), was raised to the attorney-

generalship. Thurlow's public life was as factious as his

youth had been daring. His violent hatred of the Amer-

ican colonists, and hi-s extreme and imprudent assertion
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that a3 attorney-general he might set aside by scire facias

as forfeited every charter in America (debate on the

American Prohibitory Bill, 18 P. H., 999) ; his speech in

aggravation of punishment in the case of Home Tooke (20

St. Tr., 1'1-l^Z) when ho argued that the prisoner ought

to be pilloried, because imprisonment was no penalty to

a man of sedentary habits and a fine would bapaid by

seditious subscription ; and his consistent opposition to all

interference with the slave trade,—are characteristic of the

man. In 1778 Thurlow became lord chancellor and Baron

Thurlow of Ashfield (June), and took his seat in the

House of Lords, where he soon acquired an almost dicta-

torial power. He resolutely opposed the economical and

constitutional reforms proposed by Burke and Dunning.

Under Rockingham he still clung to the chancellorship,

while conducting himself like a leader of the opposition.

To the short-lived ministry of Shelburne he gave a con-

sistent support. Under the coalition of Fox and North

(April to December 1783) the great seal was placed in

commission, and Lord Loughborough was made first com-

missioner. But Thurlow, acting as the king's adviser,

and in accordance with his wishes, harassed the new
ministry, and ultimately secured the rejection of Fox's

India IJill (24 P. II., 226). The coalition was at once

dissolved. Pitt accepted office, and Thurlow again became

lord chancellor (December 23, 1783). At first he sup-

ported the Government heartily, but soon his overbear-

ing temper asserted itself. Imprudently relying on the

friendship of the king, and actuated by Bcarcely disguised

enmity to Pitt, Thurlow passed rapidly from occasional

acts of hostility to secret disaffection, and finally to open

revolt. He delivered himself strongly against a bill, intro-

duced without his privity, for the restoration to the heirs

of attainted owners of estates forfeited in the Jacobite

rebellion of 1745. Partly to please the king and queen,

partly from dislike to Burke, and partly perhaps from a

real belief in the groundlessness of the accusation, he

supported Warren Hastings on every occasion " with

indecorous violence." His negotiations with the Whigs
during the discussion of the Regency Bill (1788-19th

February 1789) went beyond the limits of mere perverse

coquetry, and were designed to secure his seat on the

woolsack in the event of Fox being called to power. The
climax was reached in 1792, when he virulently attacked

Pitt's bill " to establish a sinking fund for the redemption

of the national debt," not on account of the economic

objections to which it was justly liable, but on the trivial

ground that it was an unconstitutional attempt to bind

future parliaments. The bill was carried, but only by a

narrow majority, and Pitt, feeling that co-oporatiou with

such a colleague was impossible, insisted- successfully on

his dismissal (June 15, 1792). The ex-chancellor, who
had a few days before (June 12) been created Baron

Thurlow of Thurlow, with remainder to his brothers and

their male descendants, now retired into private life, and,

with the exception of a futile intrigue, under the auspices

of the prince of Wales, for the formation of a ministry

from \\hich Pitt and Fox should be excluded, and in which

the earl of Moira should be premier and Thurlow chancellor

(1797), finally abandoned the hopes of office and the

dictatorship which he had so long exercised in the House
of Lords. In 1795 he opposed the Treason and Sedition

Bills without success. In 1801 he spoke on behalf of

Uorne Tooke—now his friend—when a bill was introduced

CO render a priest in orders ineligible for, a seat in the

House of Commons. His last recorded appearance in the

House of Lords was on May 4, 1802. He now spent his time

between his villa at Duhvich and Brighton, Bognor, Scar-

borough, and Bath. He died at Brighton on 12th Septem-

i)er 1806. and was buried in the Temple church. Thurlow

was nsver married, but left three natural daughters, for

whom he made a handsome provision. The title descended

to his nephew, son of the bishop of Durham.
Lord Thurlow was a master of a coarse caustic vnt, which hatitu-

ally in his private and too frequently in his public life displayed
itself in profanity. He was a good classical scholar and made
occasional translations in verse from Homer and Euripides. His
judicial and his ecclesiastical patronage was wisely exercised ; he
was the patron of Dr Johnson and of Crabbe, and was the first to

detect the great legal merits of Eldon. Thurlow's personal ap-

pearance was striking. His dark complexion, harsh but regular

features, severo and dignified demeanour, piercing black eyes and
bushy eyebrows, doubtless contributed to his professional and
political eminence and provoked tho sarcasm of Fox that he loolccd

wiser than any man ever was. Yet ho was far from being an
impostor. By intense thongh irregular application he liad ac-

quired a wide if not a profound knowledge of law. Clear-headed,

self-confident, and fluent, able at once to reason temperately and
to assert strongly, capable of grasping, rapidly assimilating, and
forcibly reproducing minute and complicated details, he possessed

aU the qualities which command success. His speeches in the

trial of the duchess of Kingston for bigamy (20 S. T., 355-651)

are singularly vigorous and effective, while his famous opening in

the Douglas Peerage case and his argument for the crown in

Campbell v. Hall (20 S. T., 312-316) show that he might have
rendered high service to the judicial literature of his couutry had
he relied more upon his own indusTry and less upon the learning

of Hargrave and Kenyon
See Lord CampbcU's Lives of the Chancellors, vii. 153-333 ; Fosa'8 Judges of

Enijland, viii. 374-385^ Public Cliayaciers, 1798; Notes and Queries, 2d scr., Hi.

2S3; 3a scr., iii. VII; Reports of Ills ilecisions by Brown, Dickens, nnil Vcsey
(Junior); Biougham'a Statesmen of the Time of George HI. (A. W. n.)

THURSO, a seaport, police burgh, and burgh of barony

of Caithness, Scotland, is situated at the mouth of the

Thurso, on the beautiful Thurso Bay, at the northern

terminus of the Highland Railway, 21 miles north-west of

Wick, and 3G7 north of Edinburgh by rail. The new

town, regularly built with broad streets and good houses,

is steadily increasing in population. In Macdonald

Square, now laid out with ornamental walks, there is a

statue of Sir John Sinclair {q.v.). Along the sands

a promenade 300 yards in length was formed in 1882.

The town-hall (1870) embraces a court room and rooms

for the free public library and the museum, which contains

the geological and botanical specimens of Robert Dick,

the " Thurso baker," commemorated by Samuel Smiles,

as well as a large collection of northern birds. In the.

neighbourhood are large quarries for Caithness flags, which

are cut and dressed in the town. They constitute the

principal export, but the trade of the port is hindered by

the inconvenience of the harbour. There is, however,

communication with the south and west, and with Orkney

by steamer from Scrabster pier, 3 miles to the north. To

the east is Thurso Castle, the residence of the Ulbster

branch of the Sinclairs. The population in 1871 was

3622 and in 1881 it was 4026.

Thurso was the centre of the Norse power on the mainland when

at its height underThorfinn (lOU), and afterwards till the battle

of Largs. Count Moddan, nephew of King Duncan, quartered his

army for a time at Thurso, which ho terms "the town of Caith-

nessj' and was jilentifuUy supplied by spoil till surprised and

slain by Thorkol in 1040. In tlie time of Malcolm II, Earl Erlend

resided in the town. In 1633 it was created a burgh of barony,

and was the seat of tho sheriff courts of the county till they were

removed to Wick in 1828.

THYilE. The genus Thymus (nat. ord. Laliata:) com-

prises a number of fragrant aromatic undershrubs, with

very small leaves and whorls of small lilac flowers in the

axils of the leaves or at the ends of tho branches. The

common garden thyme, a native of the Mediterranean

region, is Thymus vulc/aris; the wild thyme of our banks is

T. Sfrpyllum. Marjoram {Origanum) is also closely allied.

All these plants are remarkable for their essential oil, to

which their fragrance is due. From this oil is produced

by distillation a substance known as thymol, analogous to

camphor. It is homologous with phenol or carbohc acid

and may be used *s a disinfectant and germicide.
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TIBBUS, or TcrBas, a nomad race of North Africa,

occupying the eastern section of the Sahara from about
12°, where they are conterminous with the Tuareg Berbers,

to about 2-4° E. long., and from Fezzan southwards nearly

to Lake Tchad, 25° to 15° N. lat. Their westernmost settle-

ments are the oases of Agram, Kawar, and Jebido, their

northernmost the district of Qatrun within the Fezzan

frontier, while south and south-east they merge gradually

in the Negroid populations of Kanem, Bornu (Tchad basin),

Wadai, and north-west Dar^Fur. But the heart of the

nation is concentrated in the central region of Tibesti or

Tu, whence they take their collective name of Tib-bu or

Tu-bu, i.e., "people of Tibesti or Tu."^ There are two
main divisions,—the northern Teda, more or less full-blood

Tibbus, and the southern Dasa, more or less mixed or

Negroid Tibbus. Somewhat more distantly connected with
the same family are the Baele of the eastern and south-

eastern oases and the ZoghAwa (Zaghwa) of Dar-Fur,

making a total population, of about 190,000, distributed

as follows :

—

Teda (Tibesti, Qatrun, Kawar, Agi-am, &c.) ...29,000

Dasa ( Borku, parts of Eanem, Wadai, Ennedi,
and Bornu) 51,000

Baele (EuneJi, Wanyanga, Gmo, 'Wuii) 20,000
Zoghawa (north Dar-Fur) 90,000

190,000
The Tibbus, who are not expressly mentioned under this name by

any ancient or raedi.xval writer, are usually identified with the

Garamantcs of Herodotus (iv. 183), whose capital was Garama
(Ediisi's Gernia) in Phazania (Fezzan), and of whom Ptolemy al-

ready spoke doubtfully as Ethiopians (Negroes?): "Ov.ujv 5^ Kal

oiViii' ijSri /laXXoi' AWiSwicv (i. 8). But Leo Africanus transfers

them to the Berber connexion, whose fifth groat division he deals

with under the names of Gumeii (Gaiamantes ?) and Bard:ei or

Bardoa, tliat is, the Teda of the Bardai oasis, Tibesti,- Ijastly

Barth on linguistic grounds grouped them with the Kanuri of

Bornu, who are undoubtedly Negroes ; and since his time (1852-53)

the Tibbus have been regarded by most ethnologists as a Negio or

at least a Negroid people." Nachtigal, who has studied them
more carefully than any modern observer, sees good reason to

challenge this conclusion {op. cit., ch. vii.); and, although his

own inferences are somewhat vague, he supplies sufficient evidence
for a solution of this dillicult ethnological problem. There caB be
uo doubt that tho Tcdn, or true Tibbu, probably identical with
the Tedamansii, a branch of the Garamantes, placed by Ptolemy
south of the Saraaraycii in Tripolitana,* are physically a Hamitic,
uot a Nogro people, closely resembling their western Tuareg
neighbours. They are a pure homogeneous race, who have for

ages undergone no perceptible change in their rocky homes, and
who arc still distinguished by tho regular features, long black
ringletty hair, haughty bearing, and fierce expression common to

BO many of the Berber and other Hamitic peoples. Mostly of

middle size, they are finely proportioned in all their limbs, except
the somewhat too small hands aud feet, with lighter complexion
than that of the southern Dasa, and uo trace of the flat nose, thick
tumid lips, or other marked characteristics of tho true Negro.
"Their women are charming while still in tho bloom of youth,
unrivalled amongst theii- sisters of North Africa for their physical
beauty, pliant and graceful figures " (Keane's Rcdus, xi. p. 429).

But there has been a general displacement of the race southwards
;

and, while only a few still linger in the northern Qatrun and Kufnra
districts, large numbers have since mediaeval times penetrated into
the Kanem, Boruu, Wadai, and Dar-Fur regions of central Sudan.
Here they have every where merged with tho natives, so that in tho
Dasa, Kauembu, Kanuri, Baele, and Zoghawa groups the Tibbu

>* Cf. K.inem-bu= people of Kanem, hi being the plural personal
postfix answering to the B.-intu prefix ba, Ka (Ba-Suto, Wa-Ganda,
&c.), and to the be of Ful-be = Ful people or Fulahs from Piil. In
Ted.aga the root tu means "rock"; hence Tu-bu= "rock-dweliers,"
ts described by Herodotus and as exolained in their Arab designation
fUshddeh, from Tcshad = TOc]i, hill.

* See Vater, Mithridates, ii. p. 45 of Berlin ed. 1812, and Nachtigal,
Sahara und Sudan, 1881, ii. p. 189.

s "Ursprunglich ein Negervolk," Lepsiua, NubUche Grammatik
\EinUiti:ng), Berlin, 1880.

* The original inhabitants of the Kufara (Kufra) oasis in south
Tripolitana were Teda, some of whom still survive in a small hamlet
south of Jebel Nari. Since the beginning of the 18th centnry they
have been replaced elsewhere in Kufara by the Zwiya Arabs from the

Xeshkerreh oases.

race presents all tho shades of transition between the true Negra
and the true Hamite that are also found to prevail between the
blacks of western Sudan and the Tuareg Berbers, and between tha
Nubas and other eastern Sudan Negroes and the Hamitic Galla^
Somali, and Bejas.

Tho same transitional stages are observed in the Tibbu forms of
speech, which constitute a wide-spread linguistic family, whose most
archaic and purest branch is the Tedaga of Tibesti (Nachtigal).

Through the southern Dasaga the Tedaga merges in the mora
highly developed and mors recent Kanem, Bornu (Kanuri), Ennedi
(Baele), and Dar-Fur (Zoghawa) dialects, which, owing to the ab-
sence of grammatical gender and some other structural features, ar©
usually classed as Negro languages. But a Negro tongue could
not have arisen among the Hamitcs of the Tibesti uplands, and *the

explanation of this linguistic difficulty is obviously the sam^ as
that of the physical puzzle. The Negro affinities of the southern
members of the group have aiisen through assimilation with th&
original and now partly displaced Negi'o idioms of central Sudan.
There remains the final difficulty that Tedaga itself has absolutely
nothing in common with tjio Berber or any other Hamitic tongue.
If therefore it is neither .Hamitic nor Negro, the only two stock
languages recognized by Lepsius in Africa [op. cit., passim), how is

it to be placed ? First of all Lcpsius's hasty generalization, wholly
inconsistent as it is with the conditions occurring in other parts of
the continent, must be unhesitatingly rejected. Room having
thus been found for other linguistic families, the Tedaga of Tibesti

may be readily explained as an independent evolution from a
primeval Tibbu-Berber germ, analogous to other linguistic evolu-
tions in other isolated or inaccessible highland regions, such as the
Caucasus, the Pyrenees, and the Anahuac tableland. The commoi»
germ, essentially evanescent in its nature has long sinco perished,

or can no longer be detected, and the Tibtu and Berber languages
stand side by side as now fundamentally distinct, while the two
races still remain physically one. The Tibbus are therefore a
Hamitic people, wdxo in their secluded rocky homes have had tim©
to evolve an Independent form of speech, which southwards has
become largely assimilated to the Suuaueso Negra dialects.

Lying on the track of the great caravan route between
Fezzan and Lake Tchad, the Tibbus have always been a
predatory race, levying blackmail on the convoys passing

through their territory, maintaining intertribal feuds, and
carrying on constant warfare with the surrounding Berber
and Sudanese populations. This, combined with the

severe struggle for existence in their inhospitable- upland
valleys, has rendered them harsh, greedy, and suspicious,

—sentiments reflected in their hard features and stern

expression. Till comparatively recent times all were
pagans, whence the term Kufra (Kufara), " Land of the

Unbeliever," applied by the Arabs to the southern oases

of Tripolitana. But for two or three centuries they have
been zealous Mohammedans, and some have even lately

been brought within the influence of the political Seniisiya

sect (see Tripoli, below). They are a frugal race, living

mostly on goat's milk, dates, berries, durrha, and the fruit

of the diim-palm ; nevertheless they are of robust con-

stitution and remarkably agile. They are also intelligent,

crossing the wilderness by a sort of instinct qu^te unintel-

ligible to the stranger, and in all ordinary transactions-

they display surprising tact and shrewdness. The tribal

organization embraces dardai or headmen, maina or nobles,

and the common folk, while the unwritten law of custom
rules supreme over all classes. The women, who are orderly

and industrious, are well treated, and the polygamy allowed

by the law is little practised. But the vendetta is still a
social institution. (a. H. K.)

TIBER. See Italy, vol. siii. pp. 438-439.

TIBERIAS, now T.\bak1ya, a city of Palestine, on the

western shore of the Sea of Galilee or Lake of Tiberias,

occupies a narrow strip of plain under a hill in a feverish

but fertile situation. Recent estimates place the popula-

tion at from 2000 to 3000,—about half the inhabitants

being Jews, and many of the latter immigrants from Poland.

The streets are indescribably filthy, and an Arab saying is

that " the king of the fleas holds his court at Tiberias,"

The walls of the town and the castle on the north wer&
in great part ruined by an earthquake in 1837, when half

the population perished. . The most interesting building
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is a very aucient synagogtiB by the lake, the lower story

of which is said to have been unaflFected by the earthquake.
Outside the town are the plastered monuments ("whited
sepulchres ") of R-. Akiba and Maimonides. Half an hour
to the south are the famous hot baths mentioned by Pliny

(H.N., V. 15 [71]). Josephus calls this place Emmaus,
which has suggested an identification with Hammoth-dor
(Josh. xxi. 32) or Hammon (1 Chron. vi. 76 [61]), names
which perhaps point to the existence of thermal springs.

Tiberias was founded by Herod Antipas apparently not before 26
A.D.,' and so was quite a new place at the time of our Lord's min-
istry in Galilee. And, though it became the capital of Galilee, it was
at first a purely Greek city, which accounts for its not appearing
among the scenes of the Galilffiau ministry. It joined in the war
of liberty, but yielded without resistance to Vespasian, and was
restored by him to its master Agrippa, on whoso death in 100
it fell directly under Eoman rule. The place camo-to bo a great
scat of Jews and Jewish learning : it was the residence of E. Judah,
the editor of the Mishnah

; and, though the schools of Palestine
were ultimately overshadowed by thoso of Babylonia, the school
ef Tiberias was still famous in the time of Jerome. According to

Epiphanius,- the first Christian church was built by Constantine,
and from this time wo hear of bishops of Tiberias. The Arabs took
Tiberias in 637 ; it was restored to Christendom by Tancred, but
yielded to Saladin in 1187 after the battle of Ilitti'n. It was again
in Christian hands from 1240 to 12i7. In the riiiddlc of the 18th
century it was one of the fortresses of the renowned Sheikh Zahir,
who for many years defied the Turkish power.

TIBERIUS (42 B.C.-37 a.d.), emperor of Rome, whose
full name was Tiberius Claudius Neho, was born on the

Palatine Hill on 16th November 42 B.C. When he became
a member of the imperial family, the court genealogists

made him out to be one of the ancient patrician Claudii

;

but the pedigree is at some points difficult to trace. His
father, who bore the same name, was an officer of Julius

Caesar, who afterwards proposed to confer honours on the

assassins, then joined Mark Antony's brother in his mad
attack on Octavian, took refuge with JIark Antony, and
returned to Rome when the general amnesty was proclaimed

m 39 B.C. Livia, the mother of Tiberius, was also of the

Claudian family, out of which her father had passed by
adoption into that of the Livii Drusi. Early in 38 Livia

Was amicably ceded to Octavian (the future Augustus), and
three months after her new marriage Drusus, brother to

Tiberius, was born. Livia had no children byAugustus, and
therefore devoted all her remarkable gifts to the advance-

ment of her sons. They were treated with high considera-

tion by the emperor, yet Augustus held firmly to the hope

that his throne might be filled on his death by one in

whose veins ran the 'blood of the Octavii ; and not till

Tiberifis Was past forty did there appear any probability

that he would ever rise to be emperor. He passed through

the list of state offices in the usual princely fashion,

beginning with the qusestorship at the age of eighteen,

and attaining the consulate for the first time at twenty-

nine. From the great capacity for civil business which he

displayed as emperor it may be inferred that he applied

himself with determination to leara the business of

government.

But from 22 to 6 B.C. and again from 4 to 10 A.D. by

far the greater part of Tiberius's life was spent in the

camp. His first service was as legionary tribune in one

of the desperate and arduous wars whicn led to peace in

the Spanish peninsula through the decimation, or rather the

extermination, of the rebellious tribes. In 20 B.C. Augustus

sent Tiberius with an army to seat Tigranes of Armenia

on the throne as a Roman vassal. As Tiberias approached

the frontier of Armenia, he found its throne vacant through

the assassination of the king, and Tigranes stepped into

his place without a blow being struck. Tiberius crowned

Tigranes king with his own hand. Then the Parthian mon-

arch grew alarmed and surrendered "the spoils and the^ — ^

i. See the discussion in Schiirer, Qesch. d. Jid. VoUxs. ii 127 *?.

standards of three Roman armies." The senate ordered n
thanksgiving such as was usually celebrated in honour of

a great victory. The following year was passed by Tiberius
as governor of Transalpine Gaul. In the next year (15)
he was despatched to aid his brother Drusus in subjugat-
ing the Rseti and Vindelici, peoples dwelling in the
mountainous region whence the Rhine, Rhone, and Danube
take their rise.- Drusus attacked from the eastern side,

while Tiberius operated from the upper waters of the
Rhine, and by stern measures the mountaineers were re-

duced to a' state of quietude, and could no longer cut
communications between northern Italy and Gaul, nor
prosecute their raids in both countries. In 12 B.C. Agrippa,
the great general of Augustus, to whom he may be almost
said to have owed his throne, and who was its chief sup-

port, died at the age of fifty-one, leaving Julia, thg
emperor's only child, a widow. Agrippina, daughter of

Agrippa by an earlier marriage, was wife of "Tiberius,'

and had borne him a son, Drusus, afterwards father oi

Germanicus. Livia with great difficulty prevailed upon
Augustus to replace Agrippa by Tiberius, who was com-
pelled to exchange Agrippina for Julia, to his bitter grief.

During the year of mourning for Agrippa, which delayed
his new marriage, Tiberius was occupied with a victorious

campaign against the Pannonians, followed by successful

expeditions in the three succeeding summers. For his

victories in the Danube region.s, the emperor conferred

on him the distinctions which flowed from a military

triumph in republican times (now first separated from thd

actual triumph), and he enjoyed the " ovation " or lesse*

form of triumphal entry into the capital. On the death

of Drusus in the autumn of 9 B.C. Tiberius, whose reputar

tion had hitherto been eclipsed by that of his brother,

stepped into the position of first soldier of the empire.

The army, if it did not warmly admire Tiberius, entertained

a loyal confidence in a leader who, as Velleius tells us,

always made the safety of his soldiers his first cere. In
the campaign of the year after Drusus's death Tiberius

traversed all Germany between the Rhine and the Elbe,

and met with slight opposition. Put it would be too much
to believe the statement of Yelleius that " he reduced

Gernaany cimost to the position of a tributary province."

He was rewarded with the full triumph, the military titio

of "imperator," and his second consulship, though the op-

position of the powerful Sugambri had been only broken

by an act of treachery, the guilt of which should perhaps be

laid at the door of Augustus. In 7 B.C. there was another

but insignificant campaign in Germany. Next year

Augustus bestowed on his stepson the tribunician authority

for five years. Tiberius was thus in the most formal

manner associated with the emperor in the conduct of the

government on the civil side ; but Tacitus {Ann., iii. 56)

goes too far when he says that this promotion marked him
out as the heir to the throne.

Tiberius now suddenly begged permission to retire to

Rhodes and devote himself to study. He seems to have

declined absolutely at the time to state his reasons for

this course, but he obstinately adhered to it, in spite of

the tears of Livia and the lamentations of Augustus tq

the senate that his son had betrayed him. If we may
oeUeve Suetonius, Tiberius determined to commit suicide

by abstention from food, and Augustus only gave way

when this design was all but accomplished. The depart-

ure from Italy was as secret as it could be made. Years

afterwards, when Tiberius broke silence about his motives,

he declared that he had retired in order to allow the young

princes, Gaius and Lucius, sons of Julia, a free course.

There was perhaps a portion of the truth \vrapped up in

this declaration. Lil^e Agrippa, who retired to ilytilene

' Horace, 6da, XT. 14.



336 TIBERIUS
to avoid the young Marcellus, Tiberius had clearly no

taste to become the servant of the two children whom
Augustus had adopted in their infancy and evidently

destined to be joint emperors after his death. But it may
well be believed that Tiberius, unlike Agrippa, had no

burning ambition to see himself in the place destined for

his stepsons ; and it may have been in his eyes one of the

attractions of exile that it released him from the obligation

to aid in carrying out the far-reaching designs which

Livia cherished for his sake. But the contemporaries of

Tiberius were no doubt right in believing that the scandal

of Julia's life' did more than all else to render his position

at Rome intolerable. His conduct to her from first to last

gives a strong impression of his dignity and self-respect.

When at last the emperor's ^yes were opened, and he in-

flicted severe punishment upon his daughter, her husband,

now divorced by the emperor's act, made earnest interces-

sion for her, and did what he could to alleviate her suffer-

ing At Rhodes Tiberius lived simply, passing his time

mainly in the company of Greek professors, with whom'
he associated on pretty equal terms. He acquired a very

considerable proficiency in the studies of the day, among
which must be reckoned astrology. But all his attempts

at composition, whether in prose or verse, were laboured

and obscure. After five years' absence from Rome, he

begged for leave to return ; but the" boon was angrily re-

fused, and Livia with difliculty got her son made nomin-

ally a legate of Augustus, so as in some degree to veil his

disgrace. The next two years were spent in solitude and
gloom. Then, on the intercession of Gains, Augustus

allowed Tiberius to come back to Rome, but on the ex-

press understanding that he was to hold aloof from all

public functions,—an understanding which he thoroughly

carried out.

He had scarcely retunled before death removed (2 a.d.)

Lucius, the younger of the two princes, and a year and a

half later Gaius also died. The emperor was thus left

with only one remaining male descendant, Agrippa Pos-

tumus, youngest son of Julia, and still a boy. Four
months after Gaius's death Augustus adopted Agrippa

and at the same time Tiberius. The emperor now indi-

cated clearly his expectation that Tiberius would be his

principal successor. The two essential ingredients in the

imperial authority— the proconsulare impenum and the

tribunicia potestas—were conferred on Tiberius, and not

on Agrippa, who was too young to receive them. Tiberius's

career as a general now began anew. In two or three

safe i-ather than brilliant campaigns he strengthened im-

mensely the Roman hold on Germany, and established the

winter camps of the legions in the interior, away from the

Rhine.

In 5 A.D. it became necessary to attack Maroboduus,

who by combining peoples- formerly hostile to each other

had constructed a formidable power, with its centre in

Bohemia, menacing the Roman acquisitions in Germany,
Noricum, and Pannonia. The operations were conducted

both from the Rhine and from the Danube, Tiberius being

in command of the southern arYny. Just as the decisive

engagement was about to take place, Tiberius learned that

Pannonia and Dalmatia were aflame with insurrection in

his rear. He was therefore forced to conclude peace on
terms honourable to Maroboduus. The terror inspired in

Italy by the Pannonian and Dalmatian rebellion under

the able chief Bato had had no parallel since the invasion

of the Cimbri and Teutones. The four serious campaigns

(which the war cost displayed Tiberius at his best as a

general. As he was about to celebrate his well -won
triumphs, the terrible catastrophe to Varus and his legions

turned the rejoicing into lasting sorrow, and produced a

profound change in the Roman policy towards Germany.

Although Tiberius with his nephew and adopted son Ger-

manicus made in 9 and 10 a.d. two more marches into the

interior of Germany, the Romans never again attempted

to bound their domain by the Elbe, but clung to the

neighbourhood of the Rhine. Tiberius was thus robbed

in great part of the fruit of his campaigns ; but nothing

can deprive him of the credit of being a chief founder of

the imperial system in the lands of Europe. From the

beginning of 1 1, when he celebrated a magnificent triumph,

to the time of the emperor's death in 1-i Tiberius remained

almost entirely in Italy, and held rather the position of

joint emperor than that of expectant heir. Agrippa Pos-

tumus had proved his incapacity beyond hope, and had

been banished tp a desolate island. In all probability

Tiberius was not present when Augustus died, although

Livia spread reports (eagerly amplified by Velleius) of an

affectionate interview and a lingering farewell.

Tiberius ascended the throne at the age of fifty-six. Wiat struck

his contemporaries most was his absolute impenetrability. As was
said of a very different man, the poet Gray, ** he never spoke out."

All his feelings, desires, passions, and ambitions were locked behind
an impassable barrier, and had to be interpreted by the very un-

certain light of his external acts. It is recorded of him that only

once did he as commander take counsel with his officers concerning

military operations, ana that was when the destruction of Varus'a

legions had made it imperatively necessary not lightly to risk the

loss of a single soldier. He was an unparalleled master of passive

and silent dissimulation, and the iue\ itable penalty of his inscruta-

bility was widespread dislike and suspicion. But behind his defences

there lay an intellect of high power, cold, clear, and penetrating all

disguises. Few have ever possessed such mental vision, and he was
probably never deceived either about the weaknesses of others or

about his own. For the littleness and servility of public life in

regions below the court he entertained a strong contempt. It is a

question whether he ever liked or was liked by a single being ; but

he did his duty by those with whom he was connected after a

thorough though stern and unlovable fashion. As a general he

commanded the full confidence of his soldiers, though he was a

severe disciplinarian ;
yet the men of his own legions greeted his

accession to the throne with a mutiny. Tiberius proved himself

capable in every department of the state more by virtue of industry

and application than by genius. His mind moved so slowly and
he was accustomed to deliberate so long that men sometimes made
the mistake of deeming him a weakling and a waverer. He was in

reality one of the most tenacious of men. When he had once

formed an aim ho could wait patiently for years tiU the favourable

moment enabled him to achieve it, and if compelled to yield ground
he never failed to recover it in the end. The key to much of his

character lies in the observation that he had in early life set before

himself a certain ideal of what a Roman in high position oug;ht to

be, and to this ideal he rigidly and religiously adhered. He may
in one sense be said to have acted a part throughout life, but that

part had entered into and interpenetrated his whole nature. His
ideal of character was pretty much that of the two Catos. He
practised sternness, silence, simplicity of life, and frugality ao* he
deemed that they had been practised by the Fabricii, the Curii,

and the Fabii. That Tiberius's character was stained by vice before

he became emperor no one who fairly weighs the records can believe.

The persuasion entertained by many at the end of his life that he

had been always a monster of wickedness, but had succeeded in

concealing the fact till he became emperor, has slightly, but only

slightly, discoloured the narratives we possess of his earlier years.

The change which came over him in the last years of his life

seems to have been due to a kind of constitutional clouding of the

spirits, which made him what the elder Pliny calls him, "the
gloomiest of mankind," and disposed him to brood over mysteries

and superstitions. As this gloom deepened his will grew weaker,

his power tended to fall into the hands of unworthy instruments,

terrors closed in around his mind, and his naturally clear vision

was perturbed.

The change of masters had been anticipated by the

Roman world with apprehension, but it was smootWy
accomplished. Tiberius was already invested with the

necessary powers, and it may even be that the senate was

not permitted the satisfaction of giving a formal sanction

to his accession. Agrippa Postumus was put to death;

but Livia may be reasonably regarded as the instigator

of this crime. Livia indeed expected to share the im-

perial authority with her son. At first Tiberius allowed

some recognition to the claim ; but he soon shook himself
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free, and later became estranged from his mother and held

no communication with her for j'ears before her death. The

history of Tiberius's relations with other members of his

family is hardly less miserable. Perhaps with any other

commander than Germanicus the dangerous mutiny of the

troops on the Rhine which broke out soon after Tiberius's

accession would have ended in a march of the discontented

legions ujion the capital. The perilous episode of Arminins

caused the recall of Germanicus and his despatch to the

East on an honourable but comparatively inactive mission.

The pride and passion of Agrippina, the granddaughter

of Augustus and wife of Germanicus, tended to open a

breach between her husband and the emperor. In his

Eastern command Germanicus found himself perpetually

watched and even violently opposed by Piso, the governor

of Syria, who was suspected to have received secret orders

from Tiberius. When Germanicus died at Antioch in 19

A.D., the populace of Rome combined with Agrippina in

demanding vengeance upon Piso ; and the emperor was
forced to disown him. The death of Germanicus was
followed four years later by that of Drusus. These two
princes had been firm friends, and Livilla, the wife of

Drusus, was sister to Germanicus. Years afterwards it

was found that Drusus had fallen a victim to the treachery

of his wife Livilla, who had joined her ambition to that of

the emperor's minister of state Sejanus. When Drusus
died, Tiberius nominated two of Agrippina's sons as his

heirs. But Sejanus had grown strong by nursing the

emperor's suspicions and dislike for the household of

Germanicus, and the mother and the princes were im-

prisoned on a charge of crime. In his memoirs of his own
life Tiberius declared that he killed Sejanus because he

had discovered that he entertained a mad rage against the

sons of Germanicus; But the destruction of Sejanus did

not save Agrippina and her two children. The third son,

Gaius Caisar (Caligula), lived to become emperor when
Tiberius died in 37.

Throughout his reij^u Tiberius strove earnestly to do his duty to

the empire at large ;' his guiding principle was to maintain with an
almost superstitious reverence the constitutional forms which had
been constructed by Augustus. Only two changes of moment were
introduced. The imperial guard, hitherto only seen in the city in

small detachments, was by tlie advice of Sejanus encamped per-

manently in full force close to the walls. By this measure the tur-

bulence of the populace wag kept in check. The officer in command
of tlic guard became at once the most important of the emperor's

lieutenants. The other change was the practically complete aboli-

tion of tlie old comitia. But the senate was treated with an almost

hypocritical deference, and a pedantically precise compliance with
the old republican forms was observed towards the senatorial magis-

trates. The care expended by Tiberius on the provinces v/as unre-

mitting. His favourite maxim was that a good shepherd should

shear the flock and not flay it. When he died he left the subject

peoples of the empire in a condition of prosperity such as they had
never known before and never knew again. Soldiers, governors,

and oHicials of all kinds were kept in wholesome dread of ven^geance

if they oppressed those beneath them or encouraged irregularity of

any kind. Strict economy permitted light taxation and enabled
,the emperor to show generosity in periods of exceptional distress.

Public security both in Italy and abroad was maintained by a strong

hand, and commerce was stimulated by the improvement of com-
munications. Jurisdiction both within and without the capital

was on the whole exutdced with steadiness and equity, and the

laws of the empire wore Ht many points improved. The social and
moral reforms of Augustus were upheld and carried further. Such
risings against the emperor's authority as occurred within the

Homan domain were put down with no great difficulty. The
foreign or rather the frontier policy was a policy of peace, and it

was pursued with considerable success. With few excfptiona the
duties of tlie Roman forces on the borders were confined to watch-
ing the peoples on the other side while they destroyed each other.
On the Rhine, at least, masterly inactivity achieved tranquillity
which lasted for a long period.
The disrejiute which attaches to the reign of Tiberius h.u come

mainly from three or four sources,—from the lamentable etoiy of
the imperial household, from the tales of hideous debauchery prac-
tised in deep retirement at Caprea; during the last eleven years of
the emperor's life, from the tyranny which Sejanus was permitted
to wield 111 Ins master's name, and from the political prosecutiong
and executions which Tiberius encouraged, more by sUent compliance
tlian by open incitement. The stories of immorality are recorded
chiefly by Suetonius, who has evidently used a poisoned source
possibly the memoirs of the younger Agrippina, the mother of
Nero. Tiberius loved to shroud himself in mystery, and snch
stories are probably the result of unfriendly attempts to uplift
the darkness. If history ventures to doubt the blackness of
Theodora, that of Tiberius grows continually lighter under the
investigations of criticism. Suetonius makes the emperor's con-
dition to have been one of mania, issuing frequently in the aban-
donment of all moral restraint. But in that case the authority
of Tiberius, which was as firmly upheld during the years spent at
Caprea; as it had been earlier, must have fallen to pieces aud come
to an end. With respect to Sejanus it is impossible to acquit
Tiberius of blame. If he was deceived in his favourite he must
have been willing to be deceived. He conferred on Sejanus a
position as great as had been held by Agrippa during the reign
of Augustus, and the minister was actually, and all but formally,
joint emperor. Of the administrative ability of Sejanus there can
be no .question

; but the charm and secret of his power lay in the
use he made of those apprehensions of personal danger which seem
never to have been absent from his master's mind. The growth of
"delation," the darkest shadow that lies on the reign, was in part
a consequence of the supremacy and the arts of Sejanus. Historians
of Rome in ancient times remembered Tiberius chiefly as the sove-
reign under whose rale prosecutions for treason on slight pretexts
first became rife, and the hateful race of informers was first allowed
to fatten on the gains of judicial murder. Augustus had allowed
considerable licence of speech and writing against himself, and had
made no attempt to set up a doctrine of constructive treason. B(it
the history of the state trials of Tiberius's reign shows conclusively
that the straining of the law proceeded in the first instance from
the eager flattery of the senate, was in the earlier days checked and
controlled to a great extent by the emperor, and was by him
acquiesced in after a time with a sort of contemptuous indifference,
till he developed, under the influence of his fears, a readiness to
shed blood.

Tlic principal aut'iorities for the reign of Tibcrins are Tacitus and Snotonjiis.
The Antials of Tacitus were not published till nearly eighty years after the
death of Tiberius. He rarely quotes an authority by name. In aU probability
be drew most largely from other historians who had preceded him ; to some
extent he availed liimself of oral tradition ; and of archives and original records
he made some, but comparatively little, use. In his history of Tiberius two
influences were at work, in almost equal strength : on the one hand he
strives eontinnally after fairness ; on the other the bias of a man steeped in
senatorial traditions forbids him to attain it. Taeitua is certainly not among
the historians in whom our confldenee grows by repeated reading. Suetonius
was a biographer rather than an historian, and the ancient biographer was
even less given to exhaustive inquiry than the ancient historian ; moreover
Suetonius was not giaed with great critical faculty, though he told the truth
^o far as he could see it. His Lives 0/ t?u Twelve Cwsars v/as written nearly ab
the time when Tacilnis was composing the Annais, but was published a little
later. Velleius Paterculus ia by far the oldest authority for any part of Tibe-
rius's life. Ho had been an officer under Tiberius, and he eulogizes his old
general enthusiastically,—feeling it necessary, however, to do less than jnstJoe
to the achievements of Gerroaniena. To Velleius all defenders of Tiberius have
eagerly appealed. In truth it is his silence alone which atforda any externa]
aid in repelling the charges of Tacitus and Suetonius, and the fact that Velleius
published his work in the lifetimo of his ma.ster deprives that sQenco of its

value. The eulogy of Sejanus which is linked with that of Tiberius must needs
shake faith in the scrupulousness of the author. It is still doubtfnl whether
Dio Cassias (whose History ended with the year 229) in hia narrative of the
reign of Tiberius is to any-great extent independent of Tacitus, In recent times
a considerable mass of inscriptions bus .iddcd to our knowledge of the admiiiis-

tration of this emperor. Tlie chief account of Tiberius in Kngliah ia that
contained in Dean Merivale's History of the Romans under the Empire, Mr
Beesjy has written an interesting defence of him in his CatUine^ dodivs, and
Tiberius. The best recent bisUtry of this period is ncnnjjin SchUler's C*-
schichti der romischen Kaiserzeit (Gotha, 1S83X Numerons monographs relating
to the reign have appeared in recent times on the Omtincnt. The principles
of the imperial administration of the provinces by Tiberius have been tzeatod
by Mommsen in the fifth volume of his History 0/ Home, translated into Knglish
under the title of The Romar Proviiuxs from Augustus to IHodttian. (J. H. R.)

TIBESTL See Sahara, vol xri. p. 149. and Tnmns.

TIBET
TIBET,! Thibet, or Tiibet, an extensive ' and highly

elevated region in the heart of Asia, comprising

tablelands ranging from 10,000 to 17,600 feet aboye sea-

^ The name Tibet is not, as usually alleged, unknown in the country

23-14

level. The Himalayan monntain ranges and the transveree

ranges of upper Yun-nan constitute the southern scarp

itself, though only found there in an attenuated form. The followiiig

forms are also met with—in Chinese annals T'u-iat (5th omt ) and
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the Yun-ling Siountains of China the eastern scarp, and

the Kuen-Lun (Kiiin-Li'in^ ranges the northern scarp,

towards Turkestan and Mongolia ; on the west, -n-here it

narrows considerably, it merges into the Pamir tablelands.

Its extreme length from east to west exceeds 1600 miles
j

its breadth from north to south ranges from 150 miles in

the «cst to an average of 500 in central Tibet and a

maxinium of 700 in the east. The area of Tibet exceeds

700,000 square mUes.

lluch of Tibet is wholly abandoned to wild animals, 'and

much is uncultivable and occupied only by various wan-

dering tribes of nomads. The centres of the settled and

Tie-bu-'e, T'lt-bo-te (11th cent.); in Mongolian, Tiibet, Tobst; in

Arabic Tuibct ; Eabbi Benjamin (1165), Thibet ; J. de Piano Carpini

(1247), Thabet ; Eubruqnis (1253), Marco Polo (1298), Tebs! ; Ibn

Batuta (1340), Tliabat ; Ibn Haukal (976), Al Biruni (1020), Odorio

of Pordenone (c. 1328), Orazio della Penna (1730), TOid. A Tibetan,

arriving at Darchiondo from Lhasa, states that he comes from Teu-peu,

meaning High or Upper Tibet,—Stod-Bod in contradistinction to Smad-
Bed q}' Lower Tibet. The former expression, were it supported by
any ancient authority, might be regarded as the etymological origin

of *' Tibet" ; historical evidence, ho^^eTe^, seems to indicate another

Bource. The state of which Lhisa is the capital is often called "Deba
jung " or " land of the Debas " {sdepa Ijongs). The title of the tepa

lama is familiar. Chinese records say that the king of the country is

called diba ; and Joh. Grueber informs us that the king is styled deva

or leva, and is descended from an ancient race of Tangut Tatars. The
Chinese annals of the T'ang dynasty record that Fanni Tubal, the

historical founder of a state in the east of Tibet in 433, gave to his

dominion his surname of Tubat. This was a famous family name
proper to several Tatar dynasties which ruled in the north and north-

west of China, and belonged to the Sien-pi race, in the language, of

which tubat meant "a coverlet." An appended legend stated that

the fifth ancestor of Liluku, the founder of the southern Liang dynasty
and family and father of Fanni, derived the surname of Tubat, which
became that of his family, from the fact that he was bom in a coverlet

while his mother Huykshe was sleeping. However worthless the

legend, there is complete similarity between the name of the Tubat or

Tobat Tatars and that of Tibet, and we may with considerable safety

take the latter word as derived from the former, the fact being that

it was and is still extensively used in the sense of "great," "chief,"
among the Tat»r tribes. Tibet, however, is not the name by which
the modem Tibetans designate themselves and their country. Bod-pa,

i**a man of Bod," Bod-ynl, ** country of Bod," are the expressions

in current use ; but what *' Bod " means i<) uncertain. Hodgson has
maintained that before the a-rival of Indirn teachers the people

had no name for themselves or their country, and the present Boii

comes from the Sanskrit B'6t—an opinion which, though Inconsistent

^ith the evidence collected about Tubat, is rather confirmed by a
legendary account. According to that account, the country, which
yaa occupied by a race of men not yet emerged from primitive bar-

|barisni, was originally called Bod-rgyal, i.e., "Bod's victory." The
^condary name then might be in its simple form Bod, a Buddhist
bppellative suggested by the Sanskrit homonyms of -bat or -b'at, part of

the name brought in by the Tatar conquerors. Anyhow there is no
occasion for the other etymologies suggested, such as that from
Buddha, or that proposed by Schiefner {t'ub ind p'od, both meaning
** able," "capable"). An old name for Tibet in the native books is

Gdong-raar-gyi-yul, "country of the red-faced men," so called ap-
p;Jently from the ancient national custom of painting the faco red,

—

a practice which was forbidden by King Srong-btsan at the instance

of his wife Wan ch'eng, a Chinese princess. Among the Mongols
Tibet was simply called Barontala (the "right side"), in contradis-

tinction to Dzontala (the "left side"), which was among them the

name of Mongolia. In China, during the Yuan or Mongol dynasty, it

was called Wei-sze-Tsaug, in which we recognize the names of the two
central provinces of DbUs (U) and Tsang. Khachi, Khache, Khaschi,
Kashi, are various forms of a term which is often met with in books
as applied to a part of the plateai-s of Tibet, and which cannot -vithout

diiBculty be identified in positive geography. We take it to be simply
a revival of the old name of the Tanjut or Hia kingdom, the Khashi
or Khoshi of the Mongols (982-1227), on the north-east of Tibet, on
the west of the Hoaug-ho, whence Ho-si in Chinese history, and per-
haps the origin of the name. In the 11th century Milaraspa made
use of the term K'achi for Mujsulman ; Hue and Gabet have reported
the use of the same expression in the central provinces with a similar
acceptation. A popular ety lology has confounded it with the words
K'a-che for K'a-chen, literally "big mouth," which is now supposed
to be its meaning when applied to Mohammedans. K«.shrair is also
called K'a ,ch^ from the fact that it is under Mohammedan rule, says
Jseschke ; but, a^ this haj been the case only since 1605, there is

great probability that here the term is simply used as an abridged
totm of Kashmir. (T. DB L.)

agricultural population lie to the south, in a region

named Bod-yul (meaning Bod-land) by the inhabitants,

who are called Bod-pas j by the Hindus it is called Bhot,

and by the Chinese iSi-tsang. The greater portion of this

region is governed, under the supremacy of China, Ly
lamaa and gyalpos, eccle-iastical and lay Bod -pas, the

principal seat of go^erllment being at Lhdsa, the chief

city of Bod-)axl. Portions are subject to Kashmir and
Nepal, and to independent chieftaiiis, and portions are

directly subject _to China; but the Bod-pa ethnnlogical

element prevails more or leso throughout.

Tibet was long a terra incognita to Europeans. It is

difficult of access on all sides, and everywhere difficult to

traverse. Its great elevation causes the climate to be
rather arctic than tropical, so that there is uo gradual

blending of the climates and physical conditions of India

and Tibet, such as would tend to promote intercourse

between the inhabitants of these neighbouring regions;

on the contrary, there are sharp lines of demarcation, in a
mountain barrier which is scalable at only a few points

and in the social aspects and conditions of Ufe on either

side. No great armies have ever cros.ed Tibet to invade

India; even those of Jenghiz Khan took the circuitous

route via Bokhara and Afghanistan, not the direct route

from Mongolia across Tibet. Thus it was no easy matter Enn»
for the early European travellers to find their way Into 1'^"^

and explore Tibet. Friar Odoric of Pordenone is sup-j
""*

posed to have reached Lhilsa cire. 1328, travelling from
Cathay; three cecturies afterwards the Jesuit Antonio
Andrada, travelling from India, entered Tibet on the west,

in the Manasarowar Lake region, and made his way
across to Tangut and north-wef=tern China; in 1661
Fathers Grueber and D'Orville travelled from Peking via

Tangut to Lhdsa, and thence through Nepal to India

;

and during the first half of the 18th century various Capu-
chin friars appear to have passed freely between Delhi and

Lhisa, by way either of Nepal or Kashmir. The Crsl

Englishman to enter Tibet was George Bogle, iu 1774, on
an embassy from Warren Hastings to the tashi (tcshu)

lama of Shigatze. In 1811 Thomas Manning made his

way from India to Jihdsa ; he is the only Englishman
who has succeeded in reaching the sacred city, and he
had soon to leave it. During the 19th century Europeans
have been systematically prevented from entering the

country or speedily expelled if found in it. In 1844-46

the French missionaries Hue and Gabet made their way
to Lh.'isa from China, but were soon deported back again'

In 1866 the Abb6 Desgodins travelled through portio

of eastern Tibet and reached Chiamdo (in Khdn.), but'

was prevented from approaching any cloaer to LhA.'.a. .

Last of all the Eussian Colonel Prejevalfky succeeded in

exploring portions of northern Tibet, but was unable to

penetrate southwards into Bodland.
Geographers have long been in possession of maps of Tibet, com-

piled from surveys executed early in the IStli century by lamas,
under instructions from the Jesuit fathers who made a survey of

China for the emperor Kang-he. The lamas' maps were the basis

of D'Anville's Atlas, published in 1733, and were employed by
Klaproth in constructing his map of Asia in 1824 ; but they aro

generally very meagre, only reliable in the vicinity-of the i)riiicipa]

roads, and occasionally very misleading. They must have been
compiled at best from rude estimates of distance and direction, and
in some parts from mere hearsay or conjecture. They are, how-
ever, supposed to have been based on astronoraicil determinations

of position ; but this is improbable, for the latitudes of such im-
portant places as Lhasa and Batang are 30 to 60 njiles in error.

Our knowledge of the geography of the country is complete only for 1 -

portions of western Tibet, which are subject to the maharajah 0/

Kashmir, and have been regularly^ surveyed. This knowledge has

been largely supjilemented during the last twenty years by the

work of natives of India—the so-called trans-Himalayan explorers

of the Indian Survey, notably Pandits Nain Singh and KrLshni

(A—K)—who have been trained to cairy route surveys thvoiijjli ,

regions which they may, but Europeans may not, eutet
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dtfgn- Tibet 13 commonly divided into two parts called GreatP^ and Little Tibet, the former lying between 102° and 79°
'**™'°°*

E, long., the latter between 79° and 74°. Great Tibet is

broadly divisible into a western region, in which there is

a considerable preponderance of tableland over hili and
mountain and of lake basins over river basins, and an
eastern region, in which the reverse holds good and the

surface of the ground is so greatly corrugated that the

natives call it rcmff-rlsuh, " a rough country full of ravines."

In Little Tibet the Himalayas converge towards the Kuen-
Lun, and the breadth of the plateau meridionally diminishes

to less than a fourth of what it attains in Great Tibet.

The entire region may be broadly divided into three longi-

tudinal zones, increasing in elevation from south to north,

viz., a southern zone, which contains the centres of the

settled and agricultural population ; a middle zone, com-
prising the pasture lands of the Bod-pa nomads ; and a
northern zone, for the most part abandoned to wild animals,

but partly occupied by tribes of Turkic and Mongolian
Domads. The southern and middle zones comprise Bod-
land proper and are divided into four provinces, viz.,

—

Ndri (NgAri, Ari) on the west, between 74° and 85° E. long.

;

KhAm, otherwise Do-Kh4m, on the east, between 92° 30'

and 102° ; and in the centre, Tsing, adjoining NAri, and
U or Us (otherwise Y or Wei), adjoining Khim ; the two
centVal provinces are commonly called U-tsing, as one. A
considerable belt of the middle zone is known as the Hor
country. The middle and northern zones embrace the

greater portion of the region known to Bod-pas as the

Ch4ng-tAng (Bydn-t4ng, Jdn-tAng) or " Northern Plain,"

which, however, protrudes southwards and abuts upon the

Himalayas from 80° to 85° E. long., thus interposing a

nomad population between .he settled populations to the

east and the west. The northern zone merges on the west

into the Pamir tablelands.

The tableland of Tibet attains its maximum elevation,

17,600 feet above sea-level, on the 79th meridian, in the

Lingzi-ting plateau of the northern zone ; thence there

is a gradual fall east, west, and south, the plateau level

on the 97th meridian being about 13,500 feet in the

northern zone and 10,000 in the southern. " Between the

82d and 90th meridians the northern zone is known only

from the maps of the lamas' survey, which indicate a sur-

face slightly corrugated with hills and containing numerous
lakes, some of great size, but no rivers of importance.

The river basifls in this zone apparently commence to

the east of the 90th meridian and from them issue the

Dirchu' (Chinese Kin-sha-kiang), whose headwaters unite

at Di-cLu Bab-dun, in 94° 30' E. long. ; the- Chiamdo
'river or Lan-tsan-kiang; the Hoang-ho, in about 96°,

which flows through the Kiaring and Orin lakes (13,500

feet above the sea and each exceeding 80 miles in circum-

ference) and passes northwards out of Tibet through the

Kuen-Lun ; and the Jarchu or Yalung-kiang, also in about
90° E. long., which flows southwards through eastern

Tibet. In the middle zone a system of lakes on the 9Gth

meridian gives birth to the Nag-chu, which becomes the

Sok-cbu and lower down the Giama-Nu-chu— known to

the Chinese as the Lu-tse-kiang—and, trending southwards,

winds round the eastern extremity of the Himalayas. In

the lower zone the Indus and the Yaro-tsanpo rise on

either side of the 82d meridian and flow in opposite direc-

tions parallel to the Himalayas, and then, passing through

openings in those mountains twenty degrees apart in longi-

tude, enter India on the extreme east and west. The Lohit

Brahmaputra rises behind the eastern Himalayas and flows

* Tibetans call rivers either tsanpo — river or cliu = water, the

former being chiefly employed in southern Tibet, as for the great

Yaro-tsanpo (Upper river) and ita principal tributaries. Lakes are

:alled cko or Iso, A monntain piua is called li.

south-westwards into India. The Giama-Nu-chu, Chiam-
do-chu, and Di-chu flow southwards into Burma and Yun-
nan, through closely contiguous valleys between a s^'stem of

meridional ranges which project as spurs from the TfbetSJa
plateau. West of 82° a single water-parting between north
and south—that of the Mus-tagh and Karakoram, some-"
times called the Turkic— separates Indo-Tibetan from
Turko-Tibetan waters; ea.qt of that meridian there are
longitudinal water-partings between the basins of the
several rivers already mentioned.

The Himalayan Mountains, which constitute so consider'
able a portion of the southern scarp of Tibet, consist of a
succession of longitudinal chains, running in general paral-
lel to each other along the glacis of the plateau. The.-e
chains are much higher on their southern than on their
northern faces, and are connected in some parts by trans-
verse ridges, but in other parts are broken and interrupttd
by fissures and valleys. The principal chain is the one of
high peaks covered with perpetual snow which culminates
in Mont Everest, 29,000 feet above the sea. This chain
may be regarded as the geographical boundary between
Tibet and India. In some parts it is the water-parting

;

but at the several points where its continuity is broken
the water-parting recedes to an inner chain on the plateau,

and basins are formed between the two chains, the waters
of which descend in rivers to the plains of India. The
plateau is a region of plains and wide open valleys of little

depth ; the scarp is a region of mountains and narrow
confined vaDeys of great depth. The narrow valleys of

the scarp, being lower, are warmer and more favoiu-ably

adapted for cultivation than the broad valleys of the
plateau.

Higher than these last are the plains of the ChAng-t4ng, Ch&sg>

which are, for the most part, too high and cold for any t^ig

but pastoral uses. All such tracts the inhabitants call
"'"'

chdng-tdng, though the word strictly signifies "the
Northern Plain " ; and all tracts which contain valleys

warm enough for cultivation they call rang (signifjang a
ravine or narrow vaUey or cleft in a hill), but more par-

ticularly the lower and warmer valleys which produce
crops twice in the year ; the word is also commonly em-
ployed to indicate a warm country. The alluvial beds in

the vaDeys are composed of the debris of the surrounding

rocks, laid out in horizontal deposits, which in course of

time have become furrowed into gigantic ravines with a
succession of narrow terraces in steps on each flank. It is

on the existing lower alluvial beds and the remnants of

higher beds that cultivation is carried on, in plots which
are usually well watered and very fertile. The sharp

needle-peaks, which are highest of all and bare of soil, but

covered with perpetual snow, are met with most frequently

in tracts of rong, and the rounded hills coated with grass to

altitudes sometimes exceeding 16,000 feet iu tracts of

chAng-tAng. The forest-clad mountain slopes which are

occasionally met with occur chiefly in the rong. The
general direction of the hill and mountain chains is east

and west, but north-west and south-east in weitern Tibet,

north-east and south-west in the prorince of U, and

north and south in eastern Tibet. The peaks rise in many
parts to between 20,000 and 25,000 feet—in the Mus tagh

range to 28,250—above the sea-level, but rarely to more

than 10,000, and often to not more than a few hundred,

feet above the general level of the plateaus from whict

they spring. The principal water-partings in some dis

tricts follow the crests of low ridges and gentle undulations

which are of barely appreciable elevation above the surface

of the ground.

NSri, the western province of Bodland, is divided into

the sub^provinces of Ladak and JBalti on the west, between

75° and 79° E. long., now a part of Kashmir; Khorsum,

rong.
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between 79° and 82°, conterminous with the Himalayan

provinces of British India ; and Mang-yul or Dokthol,

between 82° and 87°, conterminous with western Nepal.

The last two are under the government of Lhdsa. Western

N4ri is bounded on the south by that portion of the

Himalayan chain of snow-peaks which stretches in almost

a direct line north-west from the Manasarowar Lake

region to the Nanga Parbat peak (26,620 feet), at first

facing the plains of the Punjab, then passing north of

Kashmir. The provinces appertaining to Kashmir have

already been described in the article Ladak and Balti

(q.v.). The Karakoram chain, although its principal pass

is 18,500 feet above sea-level, nowhere rises very high

above the tableland. It constitutes a portion of the

water-parting between India and Turkestan, separating the

Lingzi-ting plateau, the highest in all Tibet, from the

broad and open valley of Chang-chenmo; it has been

traced eastwards to the meridian of 82°, but no farther.

Khor- Khorsum is mainly chAng-t4ng, but has some upland
sum. cultivation round the capital, Rudok, and in the Gartang

valley, and lowland cultivation in the rong of the great

plateau (120 miles long by 15 to 60 broad) of Guge or

Hundes, the upper basin of the Sutlej. In this province

He, within the small area of a square degi'ee, the sources

of four great rivers— the Indus, the ifaro-tsanpo, the

Su llcj, and the Karnali—the sacred lakes of Manasarowar

and flakas Tal, 15,300 feet above the sea and each

50 miles in circumference, and two famous mountains,

Nimo Namling (25,360 feet) to the south, believed by the

Tibetans to be their highest mountain, and to the north

the sacred Kailas Qangri (21,830 feet), the Kantysee of

the lamas' survey. From the Kailas Gangri a chain of

hills stretches to tlie north-west, separating the upper

basins of the Sutlej and the Indus ; to the north of that

amother chain, running east and west, culminates in the

Aling Gangvi peaks (24,000 feet) and separates the Indus
basin from the Pangong Lake (100 miles long, from 3 to

7 broad, and 14,000 feet in altitude), near which Rudok
is situated. Roads pass from Ladak to LhAsa through

the plains of Rawang and Savthol, the gold-fields of Thok
Jalung and Thok Daiu-akpa, and the Hor country.

Mang- Mang-yul, or Dokthol, contains the upper basins of the
yul Or Yaro-tsanpo—here known as the Ndri-chu—and its prin-
DoktUol,

^.jpg^] influents, the Cha-chu and the Charta-tsanpo. The
province is wholly Chdng-tdng and its population nomadic,

the capital, Sarka Jong, being merely a good-sized village.

U-tsang. The Common border of the provinces of Niri and TsAng

falls nearly on the 87th meridian. Here the Chdng-tAng

recedes from the Himalayas, and its southern scarp, trend-

ing north-east, forms the upper fringe of tracts appertain-

ing to U-ts4ng that are capable of producing a single crop

annually. This region constitutes the most important

portion of the basin of the Yaro-tsanpo, for it contains

the chief towns and monasteries of the settled Bod-pas.

Cultivation commences on a slight scale where the river

enters TsAng on the west. The first town of any import-

ance is Junglache (-13,600 feet), on the right bank, with a

large monastery. .Thence goods may be taken down the

river for some distance by boats of leather over a wooden
framework, light enough to be carried back overland.

Eighty-five miles lower down, also on the right baiik, are

the city of Shigatze or Digarchi (12,000 feet) and the

great monastery of Tashilunpo (Teshu-Lumbo), the resi-

dence of the " tashi lama," one of two spiriiual incarnations

of equal rank, of which the other, the " dalai lama," resides

at Lhdsa ; the monastery contains 3500 lamas. Between
Junglache and Shigatze the river receives the Raka-tsanpo
from th%" chdng.tdng on its left, and the' Sdkya-Jong-chu
from that on its right. The latter descends from the

Himalayan water-parting past the monastery of SAkya

(13,900 feet), which is surrounded by cultivation and
governed by a chief lama called the "sdkya-gdngma,"
who is held in considerable reverence as an avatar. At
Shigatze the Yaro-tsanpo receives the Pena-Nyang-chu
from a valley to the south-east which contains the towns
of Pena-jong and Gyangtse-jong (13,000 feet), and numer-
ous monasteries and villages, and through which passes
the main road from Bhutan to Shigatze travelled by Bogle
in 1774. A little lower down it receives from the left

the Shiang-chu, which rises in the Ninchen-thangla range
and flows past the town of Namling (12,200 feet, 200
houses), where sheep are employed as baggage animals,
the country being' too cold for donkeys and the roads too
stony for yaks. Then at Shangpa (Jagsa) it receives from
the right the Rong-chu from the famous Yamdok-tso or

Scorpion Lake to the south-east. This lake is 120 miles

in circumference, 13,800 feet above the sea, and is sur-

rounded by villages and monasteries ; its scorpion claws

embrace a peninsula which rises above 16,000 feet, is gras.s-

grown to its summit, and embosoms the Damo-tso, a sacred

lake, 24 miles round and 500 feet above the main lake,

which is expected some day to rise and destroy all animal
life by a flood. Here the roads from India via Bhutan
and from Shigatze to Lhdsa converge, and after crossing

the Khamba-ld (15,000 feet) strike the Yaro-tsanpo at

Chiak-jam-chori ( = "the iron bridge at the rocky bank").
The river in its course from Shangpa down to this point

is unnavigable, passing- over rapids between precipitous

hills ; there is no road on either bank. A little below the

bridge it receives from the left the Ki-chu, the river of

LhIsa {q.v.), the chief city of Bodland. Below the junc-

tion of the Ki-chu the Yaro-tsanpo c-.ntinues its eastward

course through a broad and well -peopled valley. It is

crossed at Chetaug by a ferry on the road from- Lhdsa to

Tawang in Bhutan via the Yarlv og-chu a alley (rigb t bank),

which is said to be the plea^aitest and most populous in

Tibet ; fruits grow in profusion at its lo-ner extremity and
the hills are forest-clad. At Chetang the river is 350
yards broad, 20 feet derp, and 11,000 feet aliove the sea,

and has a sluggish current. On cro.-<sing the meridian of

92° 30' E. it passes out of the jjrovince of U into that of

Khdm and enters its eastern baf>in. After trarersing the Eastern

Kongbo (Khombo) district, it trends north-east for lOO^'^siiiot

miles—in general parallel with the contiguous Kongbo ?'"'"'

ranges and the distant Ninchen-thangla—and on reaching
94° turns abruptly to the south. Its course has been ex-

plored 20 miles below the bend, to Gya-la-Sindong (8000
feet), but no farther. The basin is bounded on the north

and east by the continuous plateaus of Lharugo, Arig,

Pemba and Lhojong, Pashu, Dainsi, and Nagong, and on
the south by the inner. Himalayan water-parting. Numer-
ous tributaries join the river from both sides, but little is

known of them. Those from Kongbo, Lharugo, and Arig

are said to unite and join it a little above Gya-la-Sindong,

and one from Nagong a little below. This last rises near

the Ata-Gang-U, a pass over the Himalayas between the

Nagong plateau and the Zayul district, and is said to be

on the direct road from Lhdsa to Zayul via Gya-la-Sin-

dong ; it is probably joined by the Kenpu river of the

lamas' survey, which rises in the southern scarp of the

Pemba-Lhojong plateau and probably flows .through the

Potod and Pomed districts of Khdm. The independent

Lhoyul country lies to the south of the Nagong-chu (lit.

" black water "). The region is generally of a compara-

tively low elevation, is said to have much more of rong

than of chdng-t4ng, and probably contains much more

forest and luxuriant vegetation than any other cart of

Tibet north of the Himalayas.

The lo-wer course of the Yaro-tsanpo has long been a matter of

conti-oTersy between English and French geographers • *he former
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have maintained, in accordance with information from natives of

Tibet and Assam, that it enters the Assam valley and is the princi-

pal source of the Brahmaputra river, of which the Lohit Brahma-
putra river is the eastern source ; the latter have maintained, on
the authority of Chinese geographers, that it flows into Burma and
is the principal source of the Irawadi river. But now its eastern

basin has been explored, and the Lohit Brahmaputra has been

found to have its sources in a rante bordering the Giama-Nu-chu
;

the Yaro-tsanpo must tlierefore necessarily pass into Assam, and
measurements of the discharges of the principal rivers entering

Assam from the north conclusively identify it with the Dihong.
That river, which receives the Lohit Brahmaputra a little below
Sadiya (450 feet above the sea), has been explored upwards into

the Himalayas to a point within 100 miles of Gya-la-Sindong ; but
as yet nothing is known of the connecting channel, except that it

must have a fall of about 7000 feet, or as much as the entire fall of

the Yaro-tsanpo in its upper course of 900 miles.

/fcuth The Tibetan basins to the south of the Yaro-tsanpo which
T*f*2" are included between the Himalayan chains of water-parting

°'' and of high snow-peaks are the Bheri, the Kali Gandak,

and the Buria Gandak, subject to Nepal ; then the follow-

ing, which are subject to Lh4sa :—(1) the Tirsuli Gandak,
on the direct road from Kathmandu to Dokthol via Kirong

(9700 feet); (2) the Bhotia Kosi, through which the road

from Kathmandu to Shigatze passes via Nilam Jong or

Kuti (13,900 feet) into (3) the Arun-Barun basin, 120
miles by 30, which embraces the Dingri Maidan and Shikar

Jong plateaus and the great Chomto Dong Lake (14,700
feet) ; this same road, after passing Sikkim and western

Bhutan, where the chain of high snow-peaks, including

Kanchinjinga (27,815 feet), is the water-parting, traverses

(4) the Lhobra, (5) the Cha-yul, and (6) the Mon-yul
basins, which are also crossed by the road between Chetang
and Tawang. East of the 93d meridian the height of the

peaks of the outer Himalayan chain falls to about. 15,000
feet ; the inner line of water-parting recedes northwards,

and with it the boundary of LhAsa rule. The included

basins are occupied by independent semi-savage tribes,

—

Miris, Abora, Mishmis, li-c. ; but about the 97th meridian

LhAsa rule again asserts itself. The mountains again rise

to a great height in the Nechin-Gangra range, the eastern-

most Himalaya, which terminates about the 98th meridian

in spurs thrown off to the north and south, parting the

waters of the Lohit Brahmaputra and the Giama-Nu-chu.

The southern spur bends westwards in horse-shoe fashion

round the Ziyul basin, and then merges into the range

which separates upper Assam and eastern Bengal from
Burma. Lh.'.sa rule extends over Zayul, and for a short

distance down the valley of the Giama-Nu-chu, embracing
some tracts which lie outside the geographical limits of

Tibet, as lower Zayul, where the elevation falls below 4000
feet and the climate is so warm that criminals are sent

there from LhAsa as a punishment.

The The Giama-Ku-chu is called by the Chinese the Lu-kiang or Lu-
3iama- tse-kiang. Its course is known do\vn to about 27° SO' N. lat., a few

Xn-cho. marches below Bonga, ou the left bank, where the Abbe Desgodins

established a mission station temporarily ; but nothing certain is

known of its lower course. It is generally believed to be identical

with the Salwin river, which the Chinese also call the Lu-kiang;

but the similarity of name is not conclusive of identity, for the

Lu countiy covers a large area, and its name may bo given to a

second river rising among the Ly-su and Lu-tse tribes to the south.

Nothing certain is known of the Salwin above 25° N. lat. ; where it

is cross.'d on the road from Tali-fu to Bamo, it is almost certainly

of too small a volume to have its sources farther off than, 6.iy, 250

miles in the southern Tibetan scarp, and not far away in the heart

of Tibet. There is a considerable probability that the Giama-Nu-
cliu is the source of the Irawadi, and thus that Chinese geographers

have boon right in assigning a Tibetan origin to that river, though
wrong in identifying it with the Yaro-tsanpo.

• The Dayul plateau, with the lofty mountains of Kokarpo
to the north near Dayul (11,450 feet) and Dokela to the

Boutli near Bonga, lies bstween the Giama Nu-chu and the

Cliinmdo or Lnn-tsan-kiang ; the latter river is believed

to bcoouia the Mekong of Cambodia. The Ou-kio river of

the .Ablio Dcsgodi'is rises in an imuortaut valley between

the Giama-Nu and Cliiamdo rivers and, flowing past Da)-u],

joins the former above Bonga. Next comes the Jlakhani
plateau, between the Chiamdo and the Di-chu, of which
the chief town (11,900 feet) is called Gartok by Tibetans
and Kiangka by Chinese. East of the Di-chu or Kin-shc-
kiang lie the plateaus of Batang, Litang, and Darchendo,
which, though geographically and ethnologically Tibetan,
are directly under China. The last two are separated by
the Ja-chu, which is known as the Yalung in its southerly
course to join the Kin-sha; the united streams flow east-

wards through China as the Yang-tse-kiang or Blue river.

The western Hor country lies to the north, on the direct

route between Ladak and LhAsa ; it is a region of extensive

grassy plains and numerous lakes, some of great size, ar.d

occasional hill ranges, which, though often snow-covered,
^re of no great elevation above the tableland. It is in-

habited by nomads—ChAng-pas of local origin and ICliAni-

pas from the east—and occasional communities of gold-

diggers and of traders in salt and bora.x, which are plenti-

fully found on the margins of the lakes. Thok Daurakpa
(15,300 feet), the centre of a large gold-field, is the chief

settlement. Within a remarkable basin, surrounded by
high hills and enclosing the great Dangra-Yum Lake and a
cluster of small but well-built villages, Ombo, are lands

which produce a profusion of barley at an altitude of

15,200 feet,—a unique instance of cultivation at so great

a height, no other cultivation occurring within 300 miles

on either side. The Tengri-nur or Nam-cho, 150 miles in

circumference and 15,350 feet abovff the Saa, lies to the

north-w est of LhAsa ; and beyond it there is said to be a

still larger lake, the Chargut-cho, and numerous smaller

lakes, to one or more of which the sources of the Giama-
Nu-chu may perhaps be traced, though as a rule the lakes

in this region have no outlet. The Ninchen-thaiigla range

lies between ths Tengri-nur and LhAsa ; it is considered by

some writers to rival the Himalayas, but is probably not

more than 300 miles long nor anywhere higher than 24,000

feet above the sea.

The ChAng-tAng attain? ?ts greatest width (over 500 The

miles) on the meridian of 85°; north of LhAsa it contracts ^.'''''S'

to 400 miles, and is probably narrowest (140 miles) on the
"^'

meridian of 97°. It is covered to a very considerable ex-

tent, probably everywhere below 16,000 feet, with a succu-

lent grass, which forms from May to August the softest of

green carpets and furnishes an abundance of green pasture.

Willow and tamarisk are occasionally met with on the

margins of the lakes ; but as a rule there is little wood

or scrub of any kind, and cultivation only in very excep-

tional localities, such as Ombo. Jlyriads of wild animals

—chiefly the yak and the antelope, but also the ass and

the camel—roam over the entire region, but mostly con-

gregate in the uninhabited northern portion ; their argols

furnish a plentiful supply of fuel, without which it would

be impossible fur travellers to cross the country, as there

are stretches of hundreds of miles in which no other fuel

is procurable. As the ChAng-tAng narrows to the east,

its surface becomes corrugated with chains of low hills.

Here too there is more marsh land than on the west

:

the Odontala plateau at the sources of the Hoang-ho river

is described by Prejevalsky as one vast bog in summer,

during the prevalence of the south-west monsoon from the

Indian Ocean. The openings between the meridional hill

ranges to the south permit the rain clouds to pass up to

much higher latitudes before discharging their moisture

than on the west, where they are faced by the great longi-

tudinal ranges of the Himalayas,

The Kuen-Lun has been identified, geologically, by

Stoliczka, as far west as the Victoria Lake on the grea*.

Pamir, in 74° E. long. ; it has been surveyed between 77°

and 82°, where it rises to more than 22,000 feet, and
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towers above the plains of eastern Turkestan. To the east

it is known for some distance as the I'oguz-Davan (Eleven

Passes) ramge; Prejevalsky observed a prominent peak

(Jingri, 20,000 feet) on the 90th meridian, east of which

successive portions are known as the Angirtakshia, Shuga,

Namohon, Burkhan Budha, and Dzun-mo-Lun ranges. The

rivers flowing north through openings iu the Kuen-Lun are

generally small, with the exception of the Hoang-ho. East

of the 85th meridian the Kuen-Lun constitutes the chord

of an arc formed by the Altin Tagh, Na,n-shan, and Koko-

nur ranges, which project northwards and border the plains

of the Lob-nur region and the Chinese province of Kan-

suh ; several hill ranges and some gresft plateaus—notably

those of Chaidam or Tsaidam—are comprised between the

arc and the chord, and the region generally is closely allied

to Tibet in its physical aspects. Occasional peaks rise to

considerable altitudes and are covered with perpetual snow

;

the plateaus form a succession of steps ascending from the

plains of Gobi to the Tibetan plateau.

Darchiendo, caJled Ta-chien-lu by the Ctinese, on tho extreme
eastern boundary of Tibet, is the principal emporium of the trade

between that country and China. Thence tvro important roads

Irad to Lhasa, one called the Jung-lam or " oCBcial road" (935

miles long), the other the Chang-lam or "northern road" (890

miles). The former, which is the more direct, is tho post road and
that by which officials travel between Lhasa and Peking ; but it

crosses much rugged and difficult country. Tho other is preferred

by traders, as being less difficult and less harassed by officials, and
mostly passing over plains with an abundance of pasture for their

baggage animals. The former has long been known from the pub-

lished travels of Hue and Gabet and the embassies from Nepal to

China, and its eastern section, from Batarig to E>archiendo, has been

traversed by several Europeans of late years. The latter lies in

regions in eastern Tibet into which no European has yet penetrated,

but which were recently crossed by Pandit Krishna from north to

sonth ; they belong to the province of Kham, which appears to be

split up into a number of districts, each governed by its own gyalpo

or chieftain, who in some instances is subject to Lhasa, in others

to China, but not unfrequently is independent of both. Darchiendo
itself lies in the Minia (Miniak) district, from which the Chang-
lam passes through a succession of petty districts, Tau, Dango, Dau,
and Rongbacha or Horko, skirting Niarong (Gyarung?). The
inhabitants of this last are said to have conqvaered the neighbouring

districts and to have even braved the Chinese, 'but at last to have
been won over to Lhasa by bribery. Rongbacha lies in the valley

of the Ja-chu and contains the large town and monastery of Kanzego

(2500 houses, 2000 lamas; 10,200 feet above the sea). Beyond it

lies, in the valley of the Di-chu, the district of Dar-ge (De-gue),

said to be one of the richest and most populous in all Tibet, con-

taining tovfns in which the best jewellery, saddlery, guns, and
swoi-ds are manufactured. The Chang-lam passes through Dar-ge

np to Kegudo (11,800 feet), where it meets roads over the Chang-
tang from Chaidam on the north and the Koko-nur district in the

north-east. Very little is known of the country between the Chang-
lam and the frontiers of China ; it is called Siian or " the country

of the western barbarians " by the Chinese ; to the north are the

districts of Chiamogolok and Banakhasum, inhabited by marauding
tribes, and lower down are the Amdo and Thochu districts, on the

borders of tracts occupied by the Manchu tribes of Sze-chueu
(China). From Kegudo the Chang-lam trends westwards over the

eastern Hor country, all chang-tang, for 300 miles. The route has

not yet -been explored, but probably passes through the pasture-

lands of the Sok-pas j on reaching Lake Chomora it turns south-

wards, then passes the monastery of Shiabden (14,930 feet), a

notable resting-place for caravans, crosses the lower scarp of the

Ching-ting by the L.ani pass (15,750 feet), and finally descends

into the Lhasa plateau.

The Jung- lam or official road from Darchiendo passes through
Utang (13,400 feet; 2500 houses) and Batang (8150 feet; 2000

houses) to Gartok or Kiangka, crossing en route the Yalung and
Kin-sha rivers ; thence it proceeds up the valley of the Chiamdo-
chu or Lan-tsan-kiang, and has been traversed by the Abbe
Desgodius via Dayag (his Tchraya) to Chiamdo (his Tchamouto).
He says, " To get an idea of the configuration of the ground let

any one take a sheet of parchment, crumple it in his hands into

many creases, and then spread it out on a table, and ho will obtain

a map in relief, furrowed with depressions and steep slopes and
presenting very little flat surface." Chiamdo is the chief town of

the province of Kham, and, being considered a point of great

strategic importance, is strongly garrisoned ; it has a laige monas-
tery, containing 3000 lamas. It is situated at the junction of two
^irerE, which are frozen in winter ; but in summer the valleys are

highly cultivated. Thence the Jung-lam proceeds south-west to
the bridge of Shang-ye-Jara (Kia-yu-kiao) over the Giama-Nu-chu
—here called the Sok river^and then ascends to Lhojong (13,140
feet)—the Lourondson of the lamas' survey—where it is joined by
the road from Gartok via Zayul and Nagong. It then trends
westwards over the plateaus already mentioped as bordering tho
eastern basin of the Yaro-tsanpo, passes occasional small villages,

monasteries, and lakes, crosses two lofty passes—the Nub-Gang-la
(17,940 feet) and the Tola-la (17,350 feet)—descends to the little

town of Giamda (10,900 feet) in Kongbo, and, passing out of Kham
into U, enters the Lhasa plateau. From tho capital it is continued
over a distance of about 900 miles to the western limits of Khorsum,
crossing the Yaro-tsanpo at the Chiak-jam-chori bridge and recross-

ing at Junglache, midway passing through Shigatze ; it then tra-

verses a great breadth of chang-tang and crosses the meridional
water-parting at the Muriam-la (15,500 feet). There are twenty-
five staging places called tarjmns, from 20 to 70 miles apart, be-
tween Lhasa and Rudok, with accommodation—sometimes houses,
but more generally tents—for about 200 men ; they are under the
charge of a jalno, who is bound to provide yaks and other beasts
of burden and horses for carrying the mails, impressing them from
tho nomads encamped near the tarjums. The road is generally well
defined : loose stones are cleared away in the narrow defiles, and
piles of stones, surmounted by flags on sticks, are erected at places
on the open stretches of tableland where the track is liable to be
lost.

The climate of Tibet differs greatly in difl'ereut parts and at
different seasons of the year. In western Tibet the frost is perma-
nent from October to April, and the lakes and rivers down to 8000
feet are frozen every winter ; at 15,000 feet the thermometer falls

below the freezing-point every night ; and at 20,000 feet there is

probably perpetual frost in the shade. The mean monthly tempera-
tures and raiiges of temperature, embracing from six to ten years*

observations at the meteorological observatory at Leh (in 34° 10'

N. lat., height 11,540 feet), are as follows in degrees Fahrenheit :

—

J3,
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Shigatzo (or Digarchi) and Lhasa, where the caravans arrive in

December and January from China and Mongolia, Kham and

Sze-chuen, Bhutan, Sikkim, and Nepal, Kashmir and I^dak. Of

the four principal trade routes the two which start from Darchiendo

have been mentioned above (p. 342). The third route, 915 miles

in length, starting from Si-ning in Kan-su (China), runs along

the Koko-nur to Jun, theace to Di-chu Rabdun, crosses the homa

or lower Dangla,. and proceeds via Giaro and Lake Chomora

to Lhasa ; thS route, which is forbidden to the Chinese, is less

frequented than the others because of the numerous bands of

robbers infesting the country towards Si-ning. Much more im-

portant is the route which comes from the west, with Leh a3_ its

starting point ; it runs via Gartok, Lake Manasarowar, JIuriam

pass, Tadom, and Shigatze to Lhasa. Like the other caravans, the

yearly one which follows this route stops several times on the way

for local fairs ; the districts passed through are compelled to fur-

Dish it with 300 yaks for carrying goods and to provide food for

the travellers. The centres for Tibetan trade on the borders are

—

for Mongolia and north China, Si-ning ; for Sze-chuen, Darchiendo ;

and in Assam, Davangiri and Udalguri, where there is a great fair

twice a year in connexion with the Tawan" route. Darjiling is the

central mart for the Chumbi valley trade/ Patna for that passing

through Nepal, and Leh and Kashmir in the west. From China

come silks of all varieties (Buddhist prejudice not permitting the

Tibetans to rear silk-worms and kill them), carpets, and hardware ;

from' Mongolia leather, saddlery, sheep, and horses ; from Kham
perfume ; from, Sze-chuen brick tea (some six millions of pounds

annually ; tea in leaf is not in use in Tibet) ; from Tawang, Bhutan,

and Sikkira rice and tobacco ; from Nepal broadcloth, silk, indigo,

coral, pearls, sugar, spices, and Indian mannfactiires ; from Ladak

and Kashmir sat&on and Indian commodities. Silver and gold

are the most important articles of export ; then follow salt, wool,

woollen manufactures, furs, drugs, and musk. By the Nepal and

Ladak routes Tibet exports large quanrities of yaks' tails, borax,

gold, siver, and ponies. In 1882-83 the total exports to India

amounted to £58,322 (Punjab £17,710, North-West Provinces and

Oudh £40,612). The imports into Tibet reached £24,197 (£1530

from Punjab, £22,667 from North -West Provinces and Oudh).

The principal exports were borax (£17,222), salt (£13,978), wool

and wooUen goods (£4936). The imports included grain (£13,587),

cotton goods (£2875), and sugar (£2395). In 1883-84 the export

of borax had increased by 13v329 maunds (about 453 tons), that of

wool and wooUeu goods by 2244 maunds (82 tons), whUe the ex-

pects of salt had decreased by 572 maimds (21 tons). The whole

of the increase in borax is in the, trade with Kumaun, and in weight

it is almost double the increase in the export of rice from that

district, for which it is bartered in Tibet, the usual rate of exchange

toing two of borax, to one of rice. The total excess of the value of

exports over impoiis amounted to near'y two lakhs of rupees. In

1885-86 the value of the wool and woollen stuffs exported rose

from £4300 to £8800. These figures, however, convey no adequate

idea of the British trade with Tibet, as a large quantity of goods

passes through Nepal. Russian wooUon cloths, coarse and loose,

of scarlet, green, blue, and violet colour, as well as hearthrugs,

thickly woven and of a flowered pattern, come through Yarkand

and are conveyed all over the country.

Govern- Since 1720 Tibet has been a dependency of China, and as such is

ment. under the Chinese viceroy of Sze-chuen. Chinese authority is re-

presented by two imperial delegates, one of whom is the assistant

of the other. They direct exclusively the foreign and military ad-

ministration of the country, leaving the civil and religious govern-

ment in the hands of the Tibetans. They are appointed for terms

of three years. Subordinate to these are two daluhi or great

ofiScers and two paymasters, residing, one of each grade, at Lhisa

and at Bzhikartso (Shigatze or Digarchi). Next in- rank are three

commanders, residing at Lhdsa, Digarchi, and Dingri near the

Nepal frontier; Below these are three tingpuns, non-commis-

sioned officers, who complete the staff of miliUry Chinese officers

in the country. The usual number of Chinese troops, all Manchu-

Tatars, in Tibet does not exceed 4500 men (2000 at Lhisa, 1000

at Digarchi, 1000 at Giangchi, 600 at Dingri). In matters of civil

government the supreme authority belongs to the dalai lama, the

rgyal-ba rin-po-ci, residing in the famous temple-palace of Potala

<8ee Lhasa, vol. xiv. p. 600). But he is consulted only in cases

of emergency, when his decision is never questioned. His powers

are transmitted to a special officer for life, nominated by the

Chinese Government, who is known by several ritles, such as de-sri

or the Mongol nomoklian, "king of the law"; he is the rgyalpo

or "king" as well as the prime minister of the dalai lama, and the

regent when the latter is a minor. He is selected from among

the four head lamas of the ChomoUng, Konduling, Tangialing, and

Chajoling divisions near Lhdsa, so-caUed from their chief monas-

1 TbJs !a still in a disturbed state, the pass being closed by the Tibetans In

consequenM (I) of the important preparations made in 18S6 for a commereial

mission to Lhasa by Mr Macaulay and (2) of the pr«ssnre of the Nepaleso

Govemmont on that of Tibet in a recent treaty, is order that the whole trade

atiould Da^s through Nepal.

teries or dgohpa (vulg. gomla). Each of the four must be, like

the dalai lama, an avatar, i.e., when removed by death he must
reappear in the flesh as a child, and be raised to that position. Of
equal rank with the nomokhan is the deba lama of dGaldan, the
great monastery near Lhisa ; he, however, is not an avatarian
lama : his appointment has to bo confirmed by the Chinese em-
peror. Next to him is the lama guru or chaplain of the dalai

lama, the director of his conscience ; he may be an avatar, but his
nemination is also in the hands of the Chinese emperor, and thia
furnishes an interesting clue to the extent of the imperial power
over the church of Tibet. The nomokhan rules with the help of
five ministers: four of these—laymen—are for the financial, judicial,

revenue, and home departments, and a fifth, a lama, for ecclesias-

tical affairs. The four provinces of Mngari-Khorsum, DbUs, gTsang
(Tsing), and Khams (Khiir) are ruled each by a hka-blon or
governor, with a proper staff of minor officers, under the authority
of the nomokhan. Besides these there are several minor kings or
rgyal-pos outside of the four provinces ; but within these provincea

there are four principalities which are under the direct government
of the Chinese imperial delegates. These are (1) Dayag or Chraya
and (2) Kiamdo or Chiamdo, both on the east

; (3) bkra-eis-lhun-po

or Tashilunpo, where resides the pan-ien riu'po-ti lama, who yields

to none but the dalai lama in religious importance, and, though an
avatar, requires also the confirmation of the Chinese emperor to his

election; (4) Sakya-Kongma, south-west of the prec",ding. There is

also a Chinese officer (y-tsin) in residence at Lhasa who Buperin-

tends several minor principalities scattered over the country. Every
five years Lhasa, Chiamdo, and Tashilunpo send envoys with
presents to the emperor. In the east of the country is the princi-

pality of Darge or Degue, in the upper course of the Yalane-kiang,

ruled by a king who recognizes the suzerainty of China, and at the

same time since 1863 has managed to keep on good terms with

the king of Lhasa, to whom he has promised submission. On the

lower course of the same river are the Chentui or Gyarung tribes,

who from the conquest of Tibet were subject to China, but since

1864 have been transferred by the Chinese Government to the rule

of the king of Lhasa, who is now represented among them by a

Tibetan resident. South of the Chentui is the principality of

Dar-rtse-mdo or Darchiondo, the Ta-chien-lu (Tatsienlu) of the

Chinese, the rGyala of the Tibetans, where the government, under

the supervision of Chinese officers, is entrusted to a native king,

called Ming-chang-se by the Chinese and rG)'ala rgyal-bo or king

of rGyala by the Tibetans.

Ethkoloot.

The Tibetans, in a legend of the Tandjur, pretead to be the de- InhsbH^

scendants of an ape, sent to the snowy kingdom (i.e. Tibet) by ant*.

Chenresig (Spyau-ras-gzigs= Avalokiteshvara), and of a Tibetan

srinmo (a female demon or rakshasi). They had six children, whoni,

as soon as they were weaned, they abandoned in a forest of fruit

trees. Coming back after a few yesrs, the father found to his great

sarprise that their number had increased to 500. But, as they were

starving, he had recourse to his patron Chenresig, who declared that

he would be the guardian of the race. So he went to Mount Tise

(or Kaila the Su-Meni), and threw down a great quantity of the five

kinds of grain, with which the famished apes long fed themselves.

As the consequence of eating this grain the monkeys' tails and the

hair on their bod'>3 grew shorter and shorter, until they finally dis-

appeared. The monkeys began to spak and became men, and

clothed themselves with leaves. The interest of this legend, when

stripped of its Buddhistic adornments, lies in the fact that belief in

a monkey ancestor seems to have been common to various branches

of the race. The Tang-chang and Peh-lang tribes boasted also of

being descended from a monkey ; they were the two great divisions

of the 'Tang-hiang or Tangut, offsets of the same Sicn-pi stock as

that of the conquerors of Tibet under Fanni Tubat (see note, p. 338

above). The inhabiUnts of Tibet belong to the Mongoloid races.

Besides the Tibetans so called, occupying the greater part of the

country, especially in the south from west tc east, there are Turkio

tribes called Hor in the north-west, Mongol tribes called Sog (Sok) in

the north-east, and several ill-defined tribes on the borders of China,

who differ from the others. The Tibetan race is not thoroughly

homogeneous, as may be seen from the various accounts of travellers.

On the west they are described as being short, with an average

"stature of 5 feet 2 inches, according to the measuremenU of General

Alexander Cunningham ; in central Tibet and the cast they are of

middle stature, rather tall than short,—a difference resulting ap-

parently from their intermingling with the surrounding races. As

general characteristics, they are sh-ong, slender in limb, with b.ack

eyes slightly oblique, large mouth, brown hair, no beard, a clear

ruddy brownish complexion with an intelligent expression. They

are a people of good nahiral gifts, mild in temper, true to their

word, kind and simpb, tbnd of music, dancing, and singing, but

thoroughly imbued with superstition and lacking enterprise. Ex-

ception is made of the people of the eastern borders, who arj

described as being cheats and cowards. The most highly gittea

are the inhabitants of Amdo, the region beyond Kham, havine
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Koko-nur on the norm and China on the east. Taller than the

Tibetans of the west, they are famed for their quick intelligence

and open disposition ; a large proportion of the readers and chief

lamas of the great schools and the higher officials belong to this

race. The nomad tribes oPthe north-east are kno\vn by the Chinese

common appellative of Sifan ("western aliens"). They include

Mongol, Tibetan, and other tribes. In the east, near the borders of

China, are the numerous tribes called Gyarung or Chentui ; their

language has been studied by Hodgson, who has pointed out its

remaikable similarity of structure to that of the Tagals in the

Philippines. To the south 0*^ these are the Laka or Lolo (mainly

iirS^e-chuen), Liso, and Moso ; the last-named have advanced to

some extent into Indo-China. The Laka or Lolo are remarkable

for their European white features. Their language, along with that

of the Liso and Moso, &c. , forms a group cognate to the Burmese.

Kot so far east are the Lutzo or Kunung, Mclam, Ann, Tagny or

Djion, 'TcIu, and Rcmepu, all speaking a dialect of Tibetan, mixed

with foreign words, for which the name of Melam is appropriate.

Savages are found, says the pandit e.\plorer A— K, in some of the

, valleys ofthe range north of Saithang {i.e., the Altin-tagh north

of the Syrten plain). They have a thick and dark skin, are well

built and apparently well fed. They are clad in skins, and live in

caves and dens or under the shelter of overhanging rocks. Being

ignorant of the use of arms in the chase, they lie in wait for

their prey near springs of water or salt flats. They arc remarkable

for their fleetness of foot ; even a horseman finds difficulty in over-

taking thcni. "Whenever they see a civilized man they run off in

great alarm. '' They are said to know how to kindle a fire by means

of a flint ; and they flay the animals they kill with sharp-edged

stones. This is not the only survival of the Stone Age, for in the

caso of some religious rites the lamas are shaved with a "lightning

stone." The country is thinly peopled and la.-ge tracts in the

upper plateaus and Mngari-Khorsum are quite uninhabited. In

the province of Kham the population is very irregularly distributed,

and the nomad character of the tribes occupying a great part of the

upper country makes any estimate doubtful. The central provinces

of DbUs and gTsang are the most densely jieopled, and A—K puts

the population of Lh.asa at 25,197 (TSiO being lamas). The totals

lately given by Chinese authorities (4,000,000) and by the Russian

staff-officers (G,000,000) are probably acarcr the truth than the

11,000,000 and 33,000,000 of former authorities. The Tibetans

are a very »»(cial people, and all possible circumstances, especially

marriages and births, arc made occasions for feasting and enjoyment.

The burial customs are peculiar. First the hair is plucked out from

the top of the head, in order to facilitate transmigration'. The

corpse is not disposed of everywhere or always in the same way
(lack of fuel sometimes preventing cremation), and the lamas decide

whether it is to be put away by interment, by throwing into the

river, by burning, or by exposure to boasts and birds of prey. The
last-named mode (regarded as very honourable) has almost dis-

appeared in the west, but is still practised in the central and eastern

provinces ; the hody is cut in pieces and the bones broken into frag-

ments by professional corpse butchers, and, when all the flesh has

been devoured at the selected spot, called dur krod, to which the

body had been previously carried, it is not unusual to throw the

remaining fragments of the broken bones into the river ; sometimes

the phalanges of the fingers are preserved to be used in bead-rolls.

The lamas are generally inhumed in a sitting posture, the knees

being brought up to the chin and corded together as tightly as

possible. In the caso of the gyalpos or kahlons the body is burned

in a metal vessel, the ashes being afterwards carefully collected to

be made into an image of the deceased. Polyandry has been

practised from the earliest times, and has been carried by the spread

of the race into more genial countries, such as Bhutan. The joint

husbands are usually, but not always, brothers. The arrangement

seems to work smoothly, and women enjoy general consideration,

according to all travellers who have spoken of the subject. The
wedding ceremony takes place at the hcuse of the bride s parents,

after adequate presents have been offered by the elder brother,

husband or bridegroom, and without the assistance of any priest.

It consists chiefly ia the engagement of the intending spouses and

the placing of a piece of butter by the bride's parent on the head of

the bridegroom and by his parent on that of the bride. Unless

otherwise stated by the mother in each case, the elder husband is

the putative iather of the children, and the others are uncles.

Polyandrj' has re.sulted in the assignment to the wife of a paramount
position, which in the northeast and PLst of the country has grown
among certain tribes into a real sove'.eignty, of which we hear from

the beginnings of Chinese history, and which has left cert^iin sur-

vivals among the Lolo and Moso tribes of the present day as well

as in the late Burmese court.

There are two religions in Tibet—Buddhism, in the shape of

Lamaism (q.v.), and an earlier creed, generally called the Bon
religion, of which not much is known. The latter, a creed evolved

from Shamanism, does not seem, from what is said in Buddhist

books, to have received any regular form either in doctrine or other-

wise until the introduction of Buddhism, which incited the Bonpo

to seek in a better organization the means of hekling their own.

They borrowed much from the BuddWsts, as the latter did from
them,—many deities supposed to bo Budifliibt because of their

Buddhist names being sinijdy Bon gods. At the present diy the

two religibns exist peaceably side by side, and the Bon creed has

numerous adherents and ricli convents in the central provinces of

DbUs and gTsang, but few in the western and eastern provinces.

The Bonpo are sometimes called the " Sect of the Black," as distin-

guished from the "Red" or Old and "Yellow "or Reformed Lainaists,

both appellations being derived from the colour of their ganncnts
though Bonpo have been seen in red ts well as in black. They are

also called Grun-druu-pa(see below). The establishment of the Bon pa
or Bon-cos, i.e., the Bon religion, is attributed to G^cn-r.-ibs, also

called Bstan-pa Gsen-rabs, ic, Gien-rabs of the doctrine, the name
under which he is worshipped in the temples of his sect, as, for

instance, at Tsodam in east Tibet, not far from Bonga ; his statue,

which occupies the central place, represents liim as squatting, with
his right arm outside his red scarf, and holding in his left the va^o

of knowledge. In a Bon sutra he is said to hold in his right

hand the iron hook of mercy, with which ho fishes people out of the

ocean of transmigration, in his left hand the seal of equality, and
to wear en his head the mitra jewel. His full name is Bon gsen-

rabs -gruii-druh.^ Gsen -rabs- mi-po, or "(the) excellent human
god," another nam© of the same personage, has been identified by
some Tibetan authorities with Lao-tszo or Lao-kiun of China. This

identification, however, rests only on the slender basis of an apparent

affinity of sound between the sen of gsen and a common Chinese

appellative for the Taoists. The genuine resemblances between
Bonpa and Taoism come from the fact that both religions have drawn
from similar sources, from the native rude Shamanism which is much
the same in both countries, from the tantric and esoteric doctrines

of India, and from Buddhist ideas. The identity is sufficient to have

deceived tho uncritical mind of native scholars, and the matter has

not yet been carefully examined by Europeans. The eighth book
of the GriLh-tnlhah-scl-laji-me-loh, in twelve books, by a Tibetan

lama, Clikoikyi Nyima (1674-1740), which, with three others, has

been lately translated by Sarat Chandra Das (in Jour. As. Soc.

Beng. for 1881-1882), gives some information on the rise of the

Bonpa in the region of Shang-shung, identified, not with the modem
region of the same name in the north-west of Lhasa, but with

Guge or Ghughe and Knaor or Upper Besahr. Three stages are

pointed out in the development of the Bonpa after the time of

its mythical founder, who reckoned among his spiritual descendants

sages of Persia, Lcg-tang-mang (some names of Lao-kiun ?) of China,

of Tliomo, of Miniak (cast Tibet), of Sumpar, and of Shang shung.

The first stage is that of the human and historical founder of the

religion, a sage of tho name of Shong-hcn, who lived in the semi-

historical time of Thi-de-tsanpo, tho sixth king of Tibet (the first is

said to have ruled about 415 B.C.). The second stage, dating from

the 3d century B.C., is that at which Bon theories and doctrines

began to exist, a beginning coincident with the arrival in the

country of three Bon priests from Kashmir, Dosha, and Shang-

shung. The recital down to this point gives evidence of the vague-

ness of the traditions preserved by the Tibetans with reference to

their own beginnings, and shows that the author has striven h.Trd

to put together shreds of ancient reminiscence within a fabulous

and mythical account With the third stage we come down
to historical times. It is divided into three periods,—the first

dating from the arrival of an Indian pandit by way of Kashmir,

who wrote some of tho Bon books ; the second being that of the

introducrion of Buddhism and tho consequent persecution leading

tho Bonpo to multiply their sacred books, whi. h they concealed ;

and tho last being that of the revival of the Bor^pa and the bring-

ing forth of the hidden books subsequent to tho overthrow and

temporary effacement of Buddhism by gLang-dharma ^903-1013).

According to this source, which, however, is certainly tinged by

Buddhist prejudice, it was only at the last-mentioned dato that the

Bonpa reached its complete organization.

Eighteen principal gods and goddesses are enumerated, includ-

ing the red wrathful raj.or spirit, tho black wrathful razor spirit,

the tiger god of glowing fire (the popular god universally wor-

shipped), the messenwr demon Rgyal-po, otherwise Pe(d)kar

rgyal po (much dreaded and worshipped in the central provinces :

ho IS said to be identical with the deity Kye-pang of Lhasa, figured

as a wooden stick or log decked with rags ; see Jaeschke, Diet.,

p. 7) tho god of sound, the great demon, and the serpent demon.

Infoi-mation is lacking as to the specific characteristics of these

gods, and it is not clear to which of them belongs the title of

K-un-lu bzanij-po, frequently cited as the chief Bon god ;
ho is re-

puted to have a wife Yom-ki-long-mo, the eternal female principle,

and from their union have resulted all the minor gods and tho

whole world.

1 The term r/yuh-drtih (siaslt), also applied to his followers, means ths cross

cramponn^e, the st-astiT^a. similar to that of the Buddhists, from which it dlfTcr^

only in dirrction, the Bonpo manner of circumambulation rrund a shrino

or deity beiug Xrora right to leit, while the Buddhist manner is from left to

right
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Of the Bonpa literature the only text which has been made

accessible to Western scholars is a sutra translated by A. Schiefner

in Mt'm. de I'Acad. de SI. PeUrsb. (xxviii., No. 1) called Glsangma

hlu hbum dkar-po (" The holy white naga, the hundred thousand ")

;

but Buddhist influence is so manifest in it that no correct idea of

the primitive Bon religion can be derived from it. In a native

account, dating from the 18th century and translated by Sarat

Chandra Das, the following are enumerated—three works on philo-

sophy and metaphysics, four meditative works, nine ritual serials,

six series of epistles, and four mystic works ota late period, in all

of which the title of the translated sutra is not made known. It

is stated in the translation that these Bon scriptures originally

consisted of wholesale plagiarisms, subsequently altered in ortho-

graphy and terminology from Buddhist caiKinical works. The
Bonpo are said to have got the counterparts of the Knh-gyur in

general. As a correlative of the six-syllable prayer of the lamas

om mani pad-me hum (vulgarly "om-mani peme-on "), they have

one in eight syllables, which they pronounce ma-tri-mii-lre-sa-la-

dzu. The Bonpo are now frequently confounded with the Red
Lamas or Buddhists of the Old school, who are distinguished f'Oin

\ixa Yellow or Reformed sect by theii- garmeuts.

History.

From the 11th century B.C. the Chinese used to call by the name
of Kiang the tribes (about 150 in number) of nomads and shepherds

in Koko-nur and the north-east of present Tibet ; but their know-
ledge continued to be confined to the border tribes until the sixth

century of our era. In the annals of the T'ang dynasty it is said

that the population of the country originated from the Bat-Kian

or Fah Kiang ; and, as the information collected in the first part

of the notice concerning Tu-bat, afterwards Tu-ban, the modern
Tu-fan, dates partly (as is proved by internal evidence) from a time

anterior to the T'ang dynasty (618 A. p.), some degree of reliance

may be placed on its statements. There we are told that Fanni,

a scion of the southern Liang dynasty of the Tu-bat family (which

flourished from 397 to 415 at Liang-chu in Kan-suh), who had
submitted to the northern Liang dynasty, fled in 433 with all his

people from his governorship of Lin-sung (in Kan-chu) westwards

across the Yellow river, and founded beyond Tsih-shih ("heapy
stones") a state amidst the Eiang tribes, with a territory extend-

ing over a thousand li. By his mild and just rule he was soon

enabled to establish his sway over an immense territory. His
original state was apparently situated along the upper course of

the Yalung river, an affluent of the Kin-sha-kiang. The foregoing

statements, which are most probably genuine history, are preceded

in Tibetan chronicles by a mass of legends invented by the native

Buddhist historians for the purpose of connecting their monarchy
with India.

Through the exertions of Prinsep, Csoraa de Koro'! R von Schlag-

intweit, and Sarat Chandra Das we possess five copies of lists of

kings, forming the royal canon of Tibet from the legtudnry begin-

nings between the 5th and 2d century B.C. down to the cud of the

monarchy in 914. But the serious divergences which they show
(except as to later times and in general outlines) make their un-

authentic character plain. As the last published list is accom-

panied by a commentary, it is the ca-icst to follow, and requires

only to be rupplemented here and there from the other lists and

from the Chinese sources. The first king, Gnya-l:hri btsan-po, is

said to have been the fifth son of King Prasenadjit of Kosala, and

was born with obliquely drawn eyes. He fled north of the Hima-
layas into the Bod country, where he was elected king by the

twelve chiefs of the tribes of southern and central Tibet. He took

np his residence in the Yarlung country south of LlrU.!. This

Yarlung, which borrowed its name from tne Yalung of the state of

Fanni Tu-bat, is a river which flows into the Yaro-tsanpo. The
Crat king and his six succes-sors are known as the seven celestial

ft/iri; the next series consists of six kings knov.-a as the earthly

/fjs ; and they were followed by eight terrestrial Idi. This three-

fold succession is apparently an imitation or a debased fonn of the

ancient legend of heavenly, earthly, and human rulers, which was
carried into Persia and China, and from the latter country into

Japan and Tibet,—the relative number of kings beiii" altered in

the last-named countries to suit local convenience "(nd the small

amount of truth which they contain. Whilst giving an Aryan
descent to their first kings, the ancient Tibetans assigned to their

princesses a divine origin, and called tlicm Ihamo, "goddess."
The gjTiEecratic habits of the race are manifested in the names of

all these kings, which were formed by a combination of those of

their parents, the mother's generally preceding that of the father

The We kings were followed by four rulers simply called btsan

("mighty").
Then occurs a break in the lineal descent, and the king next

in order («. 461) may be the Tatar Fanni Tu-bat, but most probably
bis son and successor. His name was Lha-tho thori gnyan-btsan,
othenvise Gnyan-btsan of Lha-tho thori, according to the custom
usual in Tibet of calling great personnges after the name of their

birthnlace. Lha-tho means "heaps of stones," and therefore

appears to bo a translation of Tsih-shih, "heapy stones," the
country mentioned in connexion with the foundation of a state by
Fanni Tu-bat. It >vas during his reigu that the first Buddhist objects
are reputed to have reached Tibet, probably from Nepal. Little

is said of his thi-ee immediate successors. The fourth was gNam-r?
srong btsan, who died in^ C30. During his reign the Tibetans
obtained their first knowledge of arithmetic and medicine from
China ; the prosperity and pastoral wealth of the country were so

great that " the king built his palace with cement moistened with
the milk of the cow and the yak." To the same king is attributed

the discovery of the inexhaustible salt mine called Chyang-gi-
ts'wa (Byang-gi-ts'\va=" northern salt"), which still supplies the
greater portion of Tibet. The reign of his illustrious son, Srong
btsan sgam-po, opened up a new era ; he introduced Buddhism
and the art of writing from India, and was tAe founder vin 639) of

Lha-ldan, afterwards Lha-sa. He was greatly helped in his pros-

elytism by his two wives, one a Nepal princess, daughter of King
Jyoti varraa, the other an imperial daughter of China ; after\vard3,

they being childless, he took two more princesses from the Ru-yong
( = "left corner"?) and Mon (general appellative for the nations

between Tibet and the Indian plains) countries. As a conqueror

he extended his sway from the still unsubdued Kiang tribes of the

north to Ladak in the west, and in the south he carried his power
through Nepal to the Indian side of the Himalayas. How far

southward this domiuiou at first extended is not known ; but in

703 Nepal and the country of the Brahmans rebelled, and the

Tibetan king; the third successor of Srong btsan sgam-po, was killed

while attempting to restore his power. It is rather curious that

nothing is said of this Tibetan rule in India, except in the Chinese

annals, where it is in-ntioned until the end of the monarchy iu the

10th ceutury, as extending over Bengal to the sea,—the Bay of

Bengal being called the Tibetan Sea. J. R. Logan has found ethno-

logical and linguistic evidence of this domination, which was left

unnoticed iu the Indian histories, llang-srong mang btsan, th«

second son and successor of Srong btsan sgam-po, continuii 2 tht

conquests of his father, subdued the Tukuhun Tatars around the

Koko-nur iu 663, and attacked the Chinese ; after some adverse

fortune the latter took their revenge and penetrated as far as Lhasa,

where they burnt the royal palace (Yumbu-lagang). Khri Ido

gtsng-brtan-uiesag-ts'oms, the grandson of JIaug-srong and second

in succession from him, promoted the spread of Buddhism and
obtained for his son, ,Jangts'a Lhapon, who was famous for the

beauty of his person, the hand of the accompli ihed princess Kyim-
shang, daughter, otlierwise kuny-chu, of the Chinese emperor Juy-

tsung. But the lady arrived after the death of her betrotheil, and

after long hesitation became the briJe of the father. She gave

birth in 730 to Khri srong Ideu btsan, in the Buddhist annals the

most illustripus mouarch of his country, because of the strenuous

elforts he made in favour of that religion during his reign of forty-

six years (743-789). His son and successor Muni btsan-po, being

determined to raise all his subjects to fje same level, enacted that

there should be no distinction betwceu poor and rich, humble and

great. He compelled the wealthy to share their riches with the

indigent and helpless, and to make tliem tlieir equals in respect of

all the comforts and conditions of life. Ho repeated this experi-

ment three times ; but each time he found that they all returxied

to their former coadition, the rich becoming still richer and the

poor still poorer. The sages attributed this curious phenomenon

to the good and evil acts of their former lives. Nothing of im-

portance occurred during the following reigns, until that of Ral-

Iiachen, who won glory by his care tor the translations of the

Juddhist scriptures which he caused to bo completed, or rewritten

more accurately when required. In this reign a severe struggle

took place with China, peace being concluded in 821 at Ch'ang-

Egan and ratified at Lhasa the following year by the erection of

bilingual tablets, which still exist. Ralpachen was assassinated

by the partisans of gLang-dharma and the country fell into dis-

order. gLang-dhanna instituted a violent persecution of Buddhism

;

but he was soon assassinated in his turn, and the kingdom divided

into a western and an eastern part by his two sons.
^
The partition

did not, however, prevent internecine wars. The history for some

time now becomes rather intricate, and requires soma attention.

Pal K'or tsan, the second western king, after a reign of thirteen

years died leaving two sons, Thi Tasi Tsegpa-pal and Thi Kyida

Nyimagon. The latter went to Ngari (Mngari) and founded the

capital°Purang ; he left three sons, of whom the eldest declared

himself king of Mang-yul (the Monhuil of our maps), the second

seized Purang, and the youngest, Dctsud-gan, became king of the

province of Shang-shung (the modern GhughJ). The revival o

IJurtdhism began with the two sons of the last-named, the elder of

whom bec3mo''a monk. The younger, Khorrc, inherited his father's

throne, and was followed in his authority by twenty successors.

Tasi Tsegpa also bad three sons,—Palde, Hodde, and Kyida.
_
The

descendalits of the first made themselves masters of Oung-tang,

Lu^yalwa, Chyipa, Lhatse, Langlung, and Tsakor, where they

severally ruled as petty chiefs. The descendants of Kyide spread

elves over the Mu, Jang, Tanag, Yarulag, and Gyalts«

xxni — 4/,
themselves
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districts, where they also ruled sis petty princes. Hodde loft four_

sons,—Phabdoae, Thide, Thich'ung, aud Gnagpa. The first and

fourth bocama masters of Tsangrong, the second took possession of

Amdo and Taongkhn, the third became king of DbUs, and removed

th6 capital to Yarhing, south of Lhasa. He was followed on hia

throne from son to eon by eleven successors. History is silent as

to the fate of the eastern king, the other son of gLeng-dharma,

and hia successors, but the geographical names of the chieftainships

enumerated above make it clear that the western kingdom had

ixtended its power to the east. Chronology is deficient for all that

period. While the dynasty of Khorr^ in Shang-shung and that of

Thich'ung in DbUa wore running, another autliority, destined to

become the superior of both, had arisen in Tibet. Khorr^ left his

throne to his son Lhado, who was himself succeeded by hia three

sous, the youngest of whom invited the celebrated Indian Buddhist,

Atisha, to leave hia monastery Yikrama ShUa for Tibet, where

he settled in the great lamaserai of Thoding in Ngari. Besidca

religious books and teachings, he introduced in 1020 the method

of computing time by cyclca of sixty yeara, "obtained from the

Indian province of Shambala." He was the first of the several

chief priests whoso authority became paramount in the country.

The kings of DbUa greatly patronized thein, as for instance in the

case of the celebrated Sakya Paudita by the seventh of these kings.

Pandita, at the special request of Kuyuk, the successor of Ogdai,

paid a visit to his court in 1246-48. Five years afterwards Kubl.ii

Khan conquered all the east of Tibet ; and, after he had ascended

the throne of China, the Mongol emperor invited to his court

Phagspa Lodoi Gyaltshan, the nephew of the same Pandita. Ho
remained twelve yeara with the emperor, and nt his request framed

for the Mongol language an alphabet imitated from the Tibetan,

which, however, did not prove- satisfactory, and disappearod after

oighty-fivo years without having been very largely used. In return

for his services, Kublai invested Phagspa with sovereign power over

(1) Tibet proper, comprising the thirteen districts of U and Ts;ing,

(2) Khdm, aud (3) Amdo. From this time the Sakya-pa lamas

became the universal rulers of Tibet, and remained so, at le.ist

nominally, under twenty-one successive lamas during seventy yeara

/1270-1340). Their name waa derived from the Sakya monastery,

which was their cradle aud abode, aud their authority for temporal

matters was exercised by specially appointed regents. AVhcii tlio

power of the Sakya began to wane, that of the rival monasteries of

Digung, Phagdub, and Tshal increased largely, and their respective

infiuenco aud authority overb.-ilanccd that of the successors of

Phagspa. It was at this troubled epoch that Chyang Chub Gyalt-

shan, better known as Phagmodii from the name of his native town,

appeared on the scene. Ho subdued Tibet proper and ICham, for

the continued possessioii of which he was, however, compelled to

fight for several years ; but ho succeeded in the long run, aud with

the approval of the court of Peking cst.iblishcd a dynasty whit-h

furnished twelve rulers in succession. AVhen the Mongol dynasty

of China passed away, the Mings confirmed and enlarged the

dominion of the Tibetan rulers, recognizing at the same time the

chief lamas of the eight principal monasteries of the country.

Peace and prosperity gradually weakened the benign rule of the

kings of this dynasty, and during the reign of the last but one

internecine war was rife between the chiefs and nobles of U and
Tsang. This state of things, occurring just as the last rulers of

the Ming dyn.asty of China were struggling against the cncroacli-

meuts of the Manchus, their future successors, favoured the iutcr-

ferenco of a Khoskot Mongol prince, Tengir To, called in the

Tibetan sources king of Koko-uur. The Mongols were interested

in the religion of the lamas, especially since 1576, when Allan,

khakan of the Tumcds, and his cousin summoned the chief lama of

the most important monastery to Vdsit him. This lama was Sodnam
rGyamtso, the third successor of Geduudub, the founder of the

Tashilumbo monastery in 1447, who had been elected to the more
important abbotship of GaUlan near Lhasa, and w.is thus the. first

of the great, a.''lcrwards dalai, lamas. The immediate successor of

Gedundub, who ruled from 1475 to 1541, had appoiiitcd a special

officer styled ticpa to control the civil administration of the country.

To Sodnam rGyamtso the Mongol khans gave the title of Vadjra

Dalai Lama in 1576, and this is the first use of the widely known
title of dalai lama. During the minority of the fifth (really tho

third) dalai lama, when the Mongol king Tengir To, under tho

pretext of supporting the religion, intervened in the affairs of the

country, the Pau-ch'cn Lo-saiig Ch'o-kyi Gyal-ts'ang lama obtained

the withdrawal of tho invaders by the payment of a heavy war
indemnity, and then applied for help to the first Mauchu emperor
of China, who hrd just ascended the throne. This step enraged
the ilongofs, and caused the advance of Gushri Khan, son and
successor of Tengir To, who invaded Tibet, dethroned all the petty

princes, including the king of Tsang, aud, after having subjugated
the wholo of the country, made the fifth dalai lama supremo
monarch of all Tibet, in 1G45. The Chinese Government in 1653
confirmed the dalai lama in his authority, and he paid a visit to

the emperor at Peking. Tiie Mongol Khoskotes in ] 706 and the
Sungars ip 1717 interfered again in the succession of the dalai

lama, but the Chinese army finally conquered the country in 1720,
and the present system of government was eatablishei The events
which have happened since that time have been recorded in the
articles Lhasa and Ladak.

Lakouaoe' and Liteeatuku.

Bod-skad is tho general name of tho language of Tibet, which
is also occasionally called Gaugs-ian-gyi skad {i.e. "the glaciers

language"). This name is specially applied to the forms in use in

DbUs-gTsang. The vernacular is called p'dl-skad or common
language in contradistinction to the ios-skad or book language.

Besides tho Bod-skad there are two chief dialects' in Great Tibet,

—

that of Khams, spoken in the three provinces of MJo (Darrtse-

indo), Kham, and Gong in the east, and that of Ngari-Khoraum
in the west. Jaeschke arranged these dialects under three heads,

—

(1) western, including those of Balti aud Purig, the most archaic,

and of Ladak and Lahul ; (2) central, including those of Spiti and
of DbUa and gTsang

; (3) Khams. To the same Bhot gi'oup belong

the Changlo or Bhutani or Lhopa, the language of Bhutan, of which
we have a grammatical notice by Robiusou (1849), and the Scrpa
and the Takjia, of Tawang, both of which are only known through
the vocabularies collected by Hodgson. The later Takpa forms tno

tiansition between the Bhot group and the Si-fan group, which in-

cludes the Miniak, Sungpan, Lifan, and Thochu dialects, spoken
near .the eastern borders, aa well aa tho Horpa, spoken on a larger

area west of the jireccding, and much mixed with Turkic iu-

1 Tlie Ciipucliin friars who were settled in LhAsa^fnr a quarter of a century
from 1719 studied the language ; two of them, Francisco Orazio dclla Pcnna,
wcU known from his accurate description of Tibet, and Cassian di Jlaccrata

Bent home materials which were utilized by the Augustine friar Aug. Ant. Georpi
of Rimini (1711.07) in his Alphohetttm Tibctamtm (Rome, 17(32, ^to), a pondci-ous

and confused compilation, uluchniay he still referred to, but with great caution.

Tiie Tibet-an cliaiactera were drawn by Delhi Penna, and engn-ived by Ant.
Fontarita in 173S. In 1S20 Abel Uimusat published his Itcchcrches sur Ics

I.ansncs Taiiaics, a chapter of which was devoted to Tibetan. Tho next work
of impoi t^-.nco was a dictionaiy, intended for European students, which was
l>nbiislied, witli Tibetan types, at the expense of the East India Company, in

IS'JS at Scrampur, and edited by John jiarshnian, from a MS. coi>y made by
Fr. Chr. G. Schroeter, a missionary in Bengal, who had substituted English

for the Italian of the oji^inal. It was the unsifted result of the labours of

an unknown Italian inissi"nary, who had been st-iti^iiied eitlicr in eastern Tiliet

or close to the frontier in IJhutan. It was properly a collection of all the

sentences he could got written by a native teaelitr, completed with extiacts

from the Fadma tanyn'irr, a popular scries of legends aliont Fadma Sambhava.
Unfortunately the work .vas left unlinislicd, and unreviscd, as tlicro was no
Tibetan scliolar to correct tho jtroofs. Though richer in words than later

dictionaries, tlic work cannot, for these rcason9f-l)e accepted as an authority

on any doubtfid point. The -ranunatical notice, consisting of forty pages from
Sclii'icter. prclixed to this DiclLonary of the lihotanUi, or Butiin Lfivguttr/c, hardly

deserves .-'•ntion. At Cak-utta in 1834 the Hungarian Alexander Csoma de

Koros (1784 1S4-J) brought out his Dictionary, Tthctaii and Kiitjiish, and his

Grammar of the T'hclaii L:'n^uaoe in Englisiiy pi-eparod on the western frontiei',

where he had resided for several years at the monasteries of Yangl.i and
I'ukdal in Zanskar, and finally at Kanum in Upper Besalir, enjoying the help

of native scliolars. llis works are admirable so far as concerns the literary

language (chiefly that of tlic Buddhist translations). At 5t J'etersburg J. J.

Kelimidt pubhslied his Grammatik dcr Titiclischcn Sj^racJic in ISSa and his

Tibetisch-Veutsches ]\'drtarh7ich in 1S41, but neither of tli^se works justified tlic

great pretensions of the author, whose access to Mongolian sources had enabled

him to enrich the residts of his labours with n.eeilain amount of information

unknown to his pi-edccessors. In Fiance, P. E. Foucaux published in 18-17 a

translation from tlie Itg!i<t tchcr rol pn, tlie Tibetan version of the Lalita Vislara,

and in ISj3 a Grammaire Thihetaiiu; while Ant. Schiefncr had begun at St

Petersburg in 1S19 his series of transliltions and researches. His Tibctische

SdK^teii (ISjI-OS) is a valuable collection uf documents and observations. In

ISiil Lcpsius published his paper [/cbrrC/n'/ics?5c/ic«nrf Tibctische LnulvcrhaltnisfC',

and since 1S(J4 Leon Feer has brought out in Paris many translations of texts

from Tibetan Luddhist literature. In 1S49 thc.yonnin? of the Asiatic Society

of Bengal j.iiltlislied comparative vocabularies of spoken and written Tibetan

by ilryan H, Hodgson, and grammatical iioticest'f Tibetan (according to Csoma's
grainmar) and of Changlo, a Tibetan di.alect, by W. Robinson. But it was at

Singapore in 1S52 that the general relationship of the Tibetan and the Buriiian,

now ailinitted in comparative idiiloUigy, was establislied for the first time, by
J. R. Logan, in the Jonnial of Via Indian Archipelatjo. Prof. Jlax MuUcr, in his
" Letter on the Classification of the Turanian Languages*' of 1SJ3, arrived hi-

depeiidcntly at a similar conclusion. In 1S57 the Moravian missionaries estab-

lislied a station at Kyelaug, district of Garza, British laliiil, in Ladak, a school,

and a lilIiogra]iliic juess, and it is to the labours of H. A. Jaeschke of this

mission that we are indebted for the most valuable malerials for the practical

study of Tibetan. From ISGO to 1SG7 that scholar made several important coin-

muniealions, cliiefly with reference to the plionetics and the dialectical pro-

nunciation, to the academies of Berlin and St Petersburg, and in the Journal of

tho Asial ic Society of Bengal. In lSl.3 .at Kyclang lie published by lithography

A Short Practical Grammar of the Tibetan Lan/jnaQe, with special reference to the

5po;.cu dialects, and the following year a naniani:cd Tibetan and Knijlirh Vic-

tionartf. II., rt'.oo published in 1S71-7C at Gnadail in Prussia by the same jirocess

a Tibetan and German dictionary. Afterwards lie prepared for tlie Knglisli

Government/ Tibctan-Englisk Pictionari/, luilh special refcrcna' to tJit. vrc. ailing

dialects, iulSSl. Dr H. Wenzel, one of his pupils, brought out in ISS3 from
his MS. a Simplified Tibetan Grammar. Major Th. II. Lewin \iith the help of

a lama compiled A Manual of Tibetan, or rather a series of colloquial phrases,,

which w.as bronglit out at Calcutta in 1679. A portion of the New Testament
has been translated into Tibetan. As regards native piiilology, the most
ancient work extant is a grainmar of tho Tibetan tongue, by Tonini Samb'ota,

the introducer of the Indian alphabet, pieservcd in the Bstan-hgi/ur (mdo
cxxiv). This collection also contains other works of the same kind, diction-

aries by later writers, translations of many Sanskrit works on grammar
vocabulary, &c., and bilingual dictionaries, Sanskrit and Tibetan. As separate

publications there arc scveial vocabularies of Chinese and Tibetan ; Mongol and

Tibetan; Chinese, Manchu, Mongol, Oclot, Tibetan, and Turkish; Tibetan,

Sanskrit, Slancliu, Mongol, and Chinese. .

2 There are without doubt many minor slcad-ht<!S or di.ilccts which are, still

unknown. For instance, in tho Pan-yul valley north of Lhasa the inhabiUnts

arc said to speak aa icdjstiuct skad-liigs.
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gredients. With the cxceptjon of the Sokpa, a Mongol dialect, and
of the Gyarung, a pre-Chiueso dialect, the languages spoken in TiLel

belong to the largo linguistic family commonly called Tibeto-

Burman, a division of the Kuen-hm groijp, which is a part of the

Turano-Scythiau stock.

The language is more consonantal than vocalic, thougk much
softened in the central dialect. The consonants, 30 in number,
which are deemed to possess an inherent sound a, are the follow-

ing:

—

ka, k'a, ga, nga, ia, ta, dja, nya, la, t'n, da, na, pa, pa, ba,

ma, tsa, ts'n, dza, tt'a, zha, :a, 'h, ya, ra, la, shn, sa, ha,'a , the so-

called Sanskrit cerebrals are represented by the letters ta, fa, da,

na, sha turned the other way. Ya, vhen combined as second con-

sonant with k; p; m-, is written under the first letter. Jia, when
combined as second letter with k-, 1-, p-, is written under the first,

and when combined with another consonant as first letter over the

'Second. The vowels are a, i, «, e, o, which are not distinguished

as long or short in writing, though they are so iu the vernaculars

in the case of words altered by phonetic detrition. Agglomerations
of consonants are not objectionable ; and they are often met with

aa initials, giving the appearance of telescoped words—an appearance
which historical etymology often confirms. Many of these initial

consonants are silent in the softened dialects of the central provinces,

or have been resolved into a simpler one of another character. The
language is much ruled by laws of euphony, which have been strictly

formulated by grammarians. Among the initials, five, viz., g, d, b,

m, 'h, are regarded as prefixes, and are called so for all purposes,

though they belong sometimes to the stem. As a rule none of

these letters can bo placed before any of the same organic class.

Post-positions, pa or ba and ma, are required by the noun (sub-

stantive or adjective) that is to be singled out ; po or bo (masc.)

and ino (fem.) are used for distinction of gender or for emphasis.

The cases of nouns are indicated by sufhxcs, which vary their

initials according to the final of the nouns. The plural ia denoted
wheu required by adding one of several words of plurality. When
several words are connected in a sentence they seldom require more
than one case element, and that comes last There are personal,

demonstrative, interrogative, and reflexive pronouns, as well as

an indclinite article, which is also the numeral for "one." The
personal i")ronoun3 are replaced by various terms of respect when
speaking to or before superiors, and there are many words besides

which are only employed in ceremonial language. The verb, which
is properly a participle, has no element of person, and denotes the

conditions of tcnso and mood by an external and internal inflexion,

or the addition of auxiliary verbs and suffixes when the stem is not
susceptible of inflexion. The conditions which approximate most
closely to. our present, perfect, future, and imperative are marked
either by aspiration of the initial or by one of the five prefix con-

sonants according to the rules of eu[)hony, and the whole looks like

a former system thrown into confusion and disorder by phonetic
decay. As to the internal vowel, a or e in the present tends to

become o in the imperative, the « changing to a in the past and
future ; i and u are less liable to change. A fin.il s is also occasion-

ally added. Only a limited number of verbs are capable of four

changes ; some cannot assume more than three, somo two, and,

many only one. This deficiency is made np by the addition of

auxiliaries or suffixes. There are no numeral auxiliaries or segrega-

tives used in counting, as in many languages of eastern Asia,

though words expressive of a collective or integral aro often used
after the tens, sometimes after a smaller number. In scientific

and astrological works, the numerals, as in Sanskrit, aro expressed

by symbolical words. In the order of the sentence the substantive

precedes the adjective and the verb stands last ; the object and
the adverb ))recede the verb, and the genitive precedes the noun on
which it depends. An active or causal verb requires before it the

instrumental instead of the uominative case, which goes only before

a neuter or intransitive verb. The chief differences between the

classical language of the Tibetan translators of the 9th century and
the vernacular, as well as the language of native woi-ds, existed iu

vocabulary, phraseology, and giammatical structure and arose from
the influence of the translated texts.

The Tibetan language, in its written and spoken forms; has a

great interest for philologists, on account of its bearing on the

history of the so-called monosyllabic languages of eastern Asia. Is

the Tibetan a monosyllabic language passing to agglutination t t;

the reverse ? The latter is the fact, as we shall see further on.

The whole question has turned upon the elucidation of the pheno-

menon of the silent letters, generally prefixed, which difl'eri itiate

the spelling of many words from their pronunciation, in the central

dialect or current speech of Lhasa. As long as the sounds of this

dialect only were known, the problem could not be fully grasped.

Remusat rather dubiously suggested, while Schmidt and Schiefner

maintained, that the silent letters were a device of grammarians to

distinguish in writing words which were not distinguished in speech.

But this convenient opinion was not sufficient for a general explana-

tion, being supported by only a few cases. Among these are—(a)

the addition of silent '"tters to foreign words in analogy with

older terms of the language {e.g., the Persian tadjik was tran-

scribed ft'igjxijOT "tiger-leopard," because the foreign term left
uutouched would have been meaningUss for Tibetan readei3)

; (A)
the addition for the sake of unifoimity of piefixed letters to words
ctymologically deprived of tlicni

; (c) the pioliablo addition of letters
by the Buddhist teachers from India to Tibetan words in oi-der to
make them more similar to Sanskrit expressions {for instance, rjc-

for "king," written in imitation of in/a, though the original word
w.isje or she, as is shown by cognate languages). On the other hand,
while phonetically the above explanation was not inconsistent
with such cases as tka, dkah, biah, hska, and nga, ruga, ngag, sjijoga,
htga, ngai], and hrtse, brdjiin, dbijar, &c., where the italicized letters
are pronounced lu full and the others are left aside, it failed to ex-
plain other cases, such as dgra, mgion, sjnjod, spymi, shrang, sbml,
bkra, k'ri, krad, k'rims, k'rus, kc, pronounced da, don, cod or
hcod. Hen, dang, (Icii, (a, I'i, tad or leh, Cim, ((<,'i[c., and many
otiiers, where the spoken forms are obviously the alteration by
wear and tear of sounds originally similar to the Viritten forms.
Csoma do Kerbs, who was acquainted with the somewhat archaic
sounds of Lad.ak, was ablo to point to only a few letters as silent.

But Major Cunningham, iu his book on the same country (1854),
held that the Tibetan writing, wheu first applied to the language,
was the faithful transcription of speech, aud ho gave as a proof that
the name of the province of U, written DbUs, was the Dcbasm of

Ptolemy. Foucaux, in his Grammaire (1858), quoted a fragment
from a native work on grammar several centuries old, in which the
pronunciation of the supposed silent letters is carefully described.

Since then the problem haa been disentangled ; and now minor
points only remain to be cleared up. Jaeschke devoted special at-

tentiou to the dialectical sounds, aud showed in several papers and
by the comparative table prefixed to his dictionary that in the
western and eastern dialects these sounds correspond more or less

closely to the written forms. Thus the valuable testimony of these

dialects may be added to the evidence furnished by foreign tran-

scriptions of Tibetan words, loan words in conterminous languages,

and words of common descent iu kindred tongues. And the whole
shows plainlv that the written forms of words which are not of

later remodelling are really the representatives of the pronunciatioa
of the language as it was spoken at the time of the transcription.

The concurrence of the evidence indicated above enables us to form
the following outline of the evolution of Tibetan. In the 7th

century there was no difl'crence between the spoken and the written

language. Soon afterwards, when the language was extended to

the western valleys, the prefixed and most -of the important con-

sonants vanished from the spoken words. The ya-tag and ra-tag

or y and r subscript, and the s after vowels and consonants, were

still in force. The next change took place in the central pro-

vinces ; the ra-tags were altered into cerebral dentals, and tht ya-

tags became !f. Later on the superscribed letters and finals a ind

s disappeared, except in the east and west. It was at this age

,that the language spread in Lahul and Spiti, where the superscubed

letters were silent, the d and g finds were hardly heard, and tu, 03,

lis, were ai, oi, ui. , The wor''s introduced from Tibet into the

border languages at that time diifer greatly from those introduced

at an earlier period. The other changes are more recent ahJ re-

stiicted to the provinces of U and Tsang. The vowel sounds ai,

oi, ui, have become e, o, u ; and a, o, u before the finals d and n
are now o, o, U. The mcdiss have become aspirate tenues with a

low intonation, which also marks the words having a simple initial

consonant ; while the former aspirates and the complex initials

simplified in speech are uttered with -a high tone, or, as the Tibetans

say, "with a woman's voice," shrill and rapidly. An inhabitant

of Lhasa, for example, finds the distinction between sh and zh, or be-

tween s and:, not in the consonant, but in the tone, prouotmcingsA

and s with a high note and zh and z with a low one. The in-

troduction of the important compensation of tones to balance

phonetic losses had begun several centuries before, as appears from a

Tibetan MS. (No. 462J St Petersburg) partly published by Jaeschke

[Monatsber. Akad. Bcrl., 1867). A few instances will serve to illus-

trate what has been said. In the bilingual inscriptions, Tibetan

and Chinese, set up at Tjhisa in 822, and published by Bushell in

1880, we remark that the silent letters were pronounced: Tib.

e.pudgy3\, no-w pugyal, is rendered suh-pot-ye in Chinese symbols
;

khri, now t'i, is kieh-U : hbrSng is puh-lung ; snyan is sTieh-njoh

and su-njoh; srong is sis- fun, su-lung, and si-lung. These tran-

scriptions show by their variety that they were made from the

spoken and not from the written forms, and, considering the

limited capacities of Chinese orthoepy, were the nearest attempt

at rendering the Tibetan sounds. Spra or sprcu (a monkey), now
altered into dat at Lhasa, (tu in Lahul, Spiti, and Tsan", is still

more recognizable in the Gyarung shcpri, and in the following

degenerated forms

—

slirctt in Ladak, streu-go in Khams and in

cognate languages, soba in Limbu, saheu in Lepcha, sijnai in

Tal)lung Naga, sibeh in Abor lliri, shibe in Sibsagar Miri, sarrlia in

Kol sara in Kuri, &c. ffTOjr-ma (ant), now altered into the spoken

I'oma is still k~yoTa& in Bhutan, and, without the suffix, korc^c in

Gyarung, k'orch in Sokjja, k'orok, k'alck in Kiranti, kc Grar.g-po

(cold), spoken t'ammo, is still grang-yno in Takpa, I'yam in Bur-
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mese^ &c. A respectful word for " head " isu, written dtu, wLich
Ends its cognates in Murmi tkoho, Kusunda chipi, Sibsagar Miri

>(«*, &c. i?i/« (bird), spoken cAya, is still ^i/c in Gyarang. Sijod

(to speak), pronounced yofi, is cognate to the Burmese pyauhtso, the

Garo brot, ka. The word for " cowries " is 'gro7i- in written, riim-

in spoken Tibetan, and grwa in written Burmese ; slop (to learn),

spoken lop, is slop in Jlelam. "Moon" is zlnva in written and
dawa in spoken language, in which -va is a suffix ; the word itself

is zla-f cognate to the Mongol ssara, Sokpa sai-a, Gyarung t-sile,

Vayu cholo, &c. The common spoken word for "head" is go,

written mgo, to which the Munipuri Tiwko and the Mishmi mkura
are relate^. Sometimes the written forms correspond to double

words which hare disappeared. For instance, gye (eight), which
is written brgyad and still spoken vrgyad in Balti in the west and
Khams in the east, is gyad in Ladak, Lahul, and U. The same
word does not appear elsewhere; but we iind its two parts separately,

Buch as Guruiig^rc, Murmi pre, Taksya phre, and Takpa gyet, Serpa

gye, Garo chct, ha. Eta (horse) is reduced to ia in speech, but we
find n, rhyi, roh in Sokpa, Horpa, Thochu, Miniak, and td, tah,

teh, Cay in Lhopa, Serpa, Murmi, Kami, Takpa, &c., both with the

same meaning. Such are the various pieces of evidence obtained

from an endless number of instances. The cases referred to above

do not, owing to the difference of the causes, yield to any explana-

tion of this kind. And it must be admitted that there are also

many cases, some of them caused by irregularities of writing,

modification of spelling by decay, and by a probable use of prefixes

still unascertained, which also resist explanation, though the

account just given stands good whatever solution, the question of

prefixes may receive in future.

Little is known of the non-religious literature of Tibet. The
most popular and widely circulated book is called The Hundred
Tttousand Songs of the Veneralle Milaraspa. Their author Milar-

aspft (unless the work should be attributed to his disciples), often

called Mila, was a Buddhist ascetic of the 11th century ; according

to Jaeschke, during the intervals of meditation he travelled through

the southern part of middle Tibet as a mendicant friar, instructing

the people by his improvisations in poetry and song, proselytizing,

refuting and converting heretics, and working manifold miracles.

His legends are not without wit and poetical merit. A number
of poems written in an elevated and special style, dramatic works,

and collections of fairy tales and fables are said to be in existence.

A very, extensive work, the Djrung yg (Sgruu's yg), regarded as the

national epic in Kham, has been partly seen by Desgodins and
Baber. It is in prose ; but the dialogue, interspersed with songs,

is metrical, and is much more extensive tjian the prose framework.

Religious discussions and philosophical dissertations alternate with

comic episodes. It includes three divisions,—the Djiung ling,

which describes the invasion of part of Tibet by the Djiung or

Moso ; the Hot ling, which recounts the conquest of the Hor (Turk

tribes) by the Tibetans, and conveys much historical information

in a tale of magic and marvel ; and the Djia ling (Chinese division),

which narrates a contest of unknown date between the Tibetans

and the Chinese. This work has apparently never been published,

and even the manuscripts of the three divisions cannot, says Ilaber,

be obtained in a complete form. But every Tibetan, or at least

every native of Kham, who possesses any education, is able to recite

or to chant passages of great length. Another Tibetan epic, the

Gyaldrung, praises Dagyolong, a famous warrior who subdued th^
savage men of Kham. Besides these poem* we find allusions to at

sgrung, referring to the Yesser Khan.- Dramatic works exist, as

well as translations of Galen, also of the Hamayana in the first

vol. of the Bstodts'ogs of the £stan-hgyur. For the religions

literature, which is considerable, see Lamaism.
Writing was not introduced until the 7th century. Kotched

sticks {shing-chram) and knotted cords were in current use, but
the latter contrivance is only faintly alluded to in the Tibetan
records, while of the other there are numerous examples. No
mention is anywhere made of a hieroglyphical writing, but on the
eastern frontier the medicine-men or tomba of the Moso have a

peculiar pictorial writing, which is known in Europe from two
published MSS. (in Joiirn. Roy. As. Soc, 1S85, vol. xvii.) ; though
apparently now confined solely to purposes of \yitchcraft, it perhaps
contains survivals of a former extensive system superseded by the

alphabetic writing introduced from India. According to tradition

—a tradition of which the details are open to criticism^the alpha-

bet was introduced from India by Tonmi Samb'ota, who was sent

to India in 632 by King Srong btsan to study the Sanskrit language
and Buddhist literature. Tonmi Samb'ota introduced the so-

called "writing in thirty characters" (six of which do not exist in

Sanslcrit) in two styles,—the "thick letters" or "letters with
heads," now commonly used in printed books, and the half-cursivo

"cornered letters," so called from their less regular heads. The
former are traditionally said to h.ive been derived from the Landza
character. The Landza of Nepal, however, is certainly not the

origin of the Tibetan letter, but rather an ornamental development
of the parent letter. The cjose resemblance of the Tibetan char-

acters " with heads" to the Gupta inscriptions of Allahabad shows

th'era to have been derived from the monnmental wiitiug of the

penod ; and various arguments appear to show that the other

Tibetiin letter came from the same Indian charactei' in the style in

which it was used in common life. The Tibetan half-cursive was
further developed into the more cuiTent "headless" characters oi

which there are several styles. From the monumental writing of

Tibet was derived, for the special use of the Mongols in the 13th

century, the short-lived writing known as Bagspa, from the name
of the lama who worked it out.
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TIBULLUS, Albius (c. 54-19 b.c), was the second in

the tetrad of the elegiac poets of Eome. As we learn

from Ovid, he was the successor of Cornelius Gallus and

the immediate predecessor of Propertius. The informa-

tion which, we possess about him is extremely meagre.

Besides the poems themselves—that is to say, the first and

second books—-we have only a few references in later

authors and a short. Life of probable but not undoubted

genuineness. We do aot know his prsenomen ; and his

birthplace is uncertain. It is, however, a plausible con-

jecture that he came from Gcibii. The year of his birth

has been variously assigned; but 54 B.C. may be taken as

approximately correct. This would mJje him about twenty-

five when he accompanied Messala on his Aquitanian cam-

paign in 29, and thirty-five at his untimely death in 19.

His station was that of a Roman knight; and he had

inherited a very considerable estate. But, like Virgil,

Horace, and Propertius, he seems to have lost the greater

part of it in 41 amongst the confiscations which Antony

and Octavian found expedient to satisfy the rapacity of

tuelr victorious soldiery. TibuUus, like Propertius, seems

to have lost hLi father early. He once mectious his mother

and sister ; and, according to Ovid's elegy upon him, they

were alive at his death.

TibuUus's chief friend and patron was M. Valerius

Messala Corvinus, himself an orator and poet a.s well as a

statesman and commander. Messala, like Maecenas, was

the centre of a literary circle in Rome ; but the bond be-

tween its members was that of literature alone. They

stood in no relations to the court ; and the name of

Augustus is never once to be found in the writings of

Tibullus. It was doubtless this community of taste which

gained the young poet the friendly notice of Messala, who
offered him an honourable position on his private staff

when he was despatched at the end of 30 by Augustus to

quell the Aquitanian revolt. Tibullus distinguished him-

self in the campaign and was decorated for his services.

But this did not rouse in him any military ardour. His

tastes lay in quite other directions ; and he always speaks

of war with horror and dislike. At the end of the war

in 29 Tibullus returned to Rome, and thenceforward his

life seems to have been divided between Rome and his

country estate, though his own preferences were altogether

for the country life. Soon after his return he made the
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acquaintance of his first love, Delia. This is what he
calls her in his poems ; but we learn from Apuleius that

her real name was Plania. Delia seems- to have been a
woman of middle station. It is impossible to give an
exact account of the intimacy. The poems which refer to

her are arranged in no chronological order. She appears

now as single, now as married ; but we do not hear any-

thing either of her marriage or of her husband's death.

It is clear, however, that it was the absence of her hus-

band on military service in Cilicia which gave TibuUus the

opportunity of making or renewing the acquaintance. It

was not dropped when he returned, probably with Messala
in 27. It was not a difficult task to deceive the simple

soldier ; and Delia was an apt pupil in the school of de-

ception,—too apt, as Tibullus saw with dismay when he
found that he was not the only lover. His entreaties and
appeals were of no avail ; and after the first book we hear

no more of Delia. It was during the earlier period of this

attachment and probably in the spring of 28 that, yielding

to his friend's earnest and repeated requests, Tibullus left

Delia to accompany Messala on a mission to Asia. He
fell ill, however, and could not get farther than Corcyra.

In the second book the place of Delia is taken by Nemesis,
which is also a fictitious name. Nemesis (like the Cynthia
of Propertius) was a courtesan of the higher class ; and she

had other admirers besides TibuUus. He complains bitterly

of his bondage, and of her rapacity and hardheartedness.

In spite of all, however, she seems to have retained her

hold on him imtil his death. Tibullus died prematurely,

probably in 19, and almost immediately after Virgil, in

order, as their contemporary Domitius Marsus pathetically

puts it,

" That none might eing of gentle love in elegy's sad lay,

Or gallaut march of royal war on epic feet essay."

Tbe character of TibuUus is reflected in his poems. Though not
an admirable it is certainly an amiable one. He was a man of
generous impulses and a gentle unselfish disposition. He was loyal

to his friends to the verge of self-sacrifice, as is shown by hia leaving
Delia to accompany Messala to Asia, and constant to his mistresses

with a constancy but ill deserved. His tenderness towards them is

enhanced by a refinement and delicacy of feeling which are very

rare amongst the ancients. Horace and the rest taunt the cruel

fair with the retribution that is coming with tli£ years, when they
will exult orer the decay of the once imperious beauty. If Tibullus

refers to such a fate, he does it by way of warning and not in any
petty spirit of triumph or revenge. Cruelly though he -may have
been treated by his love, he does not invoke curses upon her head.

He goes to her little sister's grave, hung so often with his garlands

and wet with his tears, and bemoans his fate to the dumb ashes

there. Tibullus has no leanings to an active life : his ideal is a

quiet retirement in the country with the loved one at his side. He
has no ambition and not even the poet's yearning for immortality

His muse may go packing if it cannot propitiate the fair. As
Tibullus loved the country life, its round of simple duties and
innocent recreations, so he clung to its faiths, and in an age of crude

materialism and the grossest superstition he was religious in the

old Roman way. A simple, gentle, aft'cctionate nature such as hia

could not fail to win esteem ; and his early death caused deep regret

in Rome. Tibullus was remarkable, his biographer tells ns, for his

good looks and the care that he bestowed upon his person. As a

poet he reminds us in many respects of the English Collins His

clear, finished, and yet unaffected style made him a great favourite

with his countrymen and placed him, in the judgment of Quin-

tilian, at the head cf their elegiac writers. And certainly within

his own range he has no Roman rival. For natural grace and

tenderness, for exquisiteness of feeling and expression, he stands

alone. He has far fewer faults than Tropertius, and in particular

he never overloads his lines Vr-ith Alexandrian learning. But, for

all that, his range is limited ; and in power and compass of ima-

gination, in vigour and originality of conception, in richness and

variety of poetical treatment, he is much his inferior. The same

differences are perceptible in the way the two poofs handle their

metre. Tibullus is smoother and more musical but liable to be-

come monotonous ; Propertius, with occasional harshnesses, is more

vigorous and varied. It need only be added that in many of

TibuUus's poems a symmetrical composition is obvious, although

the symmetry must never bo reduced to a fixed and unelastic scheme.

It is probable that we have lost somo of the genuine poems of

Tihullua. Oq the other hand, much has come down to us under

his name which must certainly be assigned to others. Only the
firet and second books of the usual order, or about 1240 verses, can
claim his authorship. The first book consists of poems written at
various times between 30 and 26. It was probably published about
25 or 24. The second book seems to have been a posthumous publi-
cation. It is very short, containing only 428 verses, and is evi-
dently incomplete. In both books occur poems which give evidence
of internal disorder ; but scholars cannot agree upon the remedies
to be applied.

The third book, which contains 290 verses, is by a much inferior
hand. The writer calls himself Lygdamus and the fair that he
sings of Neoera. He was born in the same year as Ovid, in the
consulship of Hirtius and Pansa ; but there is nothing Ovidian
about his work. He has very little poetical power, and his stylo
is meagre and jejune. He has a good many reminiscences and imi-
tations of Tibullus and Propertius ; and they are not always happy.
The separation of the fourth book from the third has no ancient
authority. They form one in the best MSS., and are quoted as one
in the anthologies of the Middle Ages. The division dates from
the revival of letters, and is due to the Italian scholars of the 15th
century. The fourth book consists of poems of very dilfcient

quality. The first is a composition in 211 hexameters on the
achievements of Messala ; and very poor stuff" it is. The author is

unknown ; hut he was certainly not Tibullus. The poem itself was
written in 31, the year of Messala's consulship. The next eleven
poems relate to the loves of Sulpicia and Cerinthus. Sulpicia was
a Roman lady of high station and the daughter of Valeria, Messala's
sister. She had fallen violently in love with Cerinthus, about
whom we know nothing but what the poet tells us ; and he soon
reciprocated her feelings. The Sulpicia elegies divide into two
groups. The first comprises iv. 2-6, containing uinety-four lines,

m which the theme of the attachment is worked up into four giacc-

ful poems composed for Sulpicia and Cerinthus alternately. The
second, iv. 8-12 (to which seven should be added), consists of

Sulpicia's own letters. They are very short, only forty lines in all

;

but they have a quite unique interest as being the only love poems
by a Roman woman that have escaped the ravages of time. Their
frank and passionate outpourings remind us of Catullus. The
style and metrical handling betray the novice in poetical writing;
and the Latinity is "feminine." The thirteenth poem (twenty-
four lines) claims to he by Tibullus ; but it is a miserable forgery.

It is little more than a cento from "Tibullus and Piopertins. The
fourteenth is a little epigram of four lines. There is nothing to

determine itsauthorshiji. Last of all comes the epigram of Domitius
Marsu'3 already referred to. To sum up ; the third and fourth

books appear in the oldest tradition as a single book ; if separated,

they would contain only 290 and 373 lines respectively, as against

812 of the first book and 428 of the incomplete second ; and they
compiise pieces by different authors and in very different styles,

none of which can be assigned to Tibullus with any certainty. The
natural conclusion of this is that we have here a collection of

scattered compositions relating to Messala and the me'mbers of his

circle which has been added as an appendix to the genuine relics of

Tibullus. When this collection was made cannot bo exactly de-

termined ; but it was certainly not till after the death of Tibullus,

and probably not till after Messala's. Besides the foregoing, two
pieces in the collection called Priapea have been attributed to

Tibullus ; but there is very little external and no internal evidence

of his authorship. The text of Tibullus is, on the whole, better

preserved than that of Catullus, and still more so than that of

Propertius. But it still contains many corruptions and several

lacunae, besides the disarrangements already referred to.

The value of the short Vila Tihdli, which is found at the end
of the Ambrosian and Vatican, also of inferior, i!SS., has been

much discussed. E. Baehreus maintains that it is genuine, and
possibly an abstract from the book of Suetonius, De Fodis,—a con-

jecture supported by the fact that even in so short a piece of writing

more than one Suetonian phrase occurs (Baehr., Tibullischt Bldtt.^

p. 4 sq.),—while Schulze (,?(S(;Ar./. d. Gymnasialwcsen, Berlin, xxxiL

658) regards it as a mere rifacimcnio of Horace, -ij)., L 4, and
various passages in Tibullus. E. Hillcr (Rhein. Mus., xviii. 350)

thinks it genuine, but assigns it to the late classical period,—

a

view quite consistent with an ultimate Suetonian origin. It is as

follows :
—" Albius Tibullus, eques R. e Gabiis (Baehrens's ingeni-

ous conjecture for the MS. eques regalis, R. being the customary

abbreviation for Jiomantis], insignis forma cultuque corporis obsen-a-

bilis, ante alios Corvinum Messalam ob ingenium [so Baehr., IISS.

origitum, others oralorem] dilexit, cuius et contubernalis Aquitanico

bcllo militaribus donis donatus est. Hie multorum iudicio principem

inter elegiographos optinet locum. Epistula; Quoquo e''<3i quam-

quam breves, omnino utiles sunt [so the MSS.; Baehrens reads

subtiles. The letters referred to are Sulpicia's]. Obiit adulcscens,

ut indicat epigramma superscriptum " (i.e., the one ascribed to

Domitius Marsus. These words seem to be a later addition to the

Life).—Another moot question of some importance is whether our

poet should be identified with the Albius of Horace {Od., i- 33 ;

Epist., i. 4), as is done by the commentator Porphyrio (200-240
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A.D.) in his Scholia. In the former passage Horace tells Albius to

moderate his grief at the cruelty of Glycera, nor to descant in

piteous elegies on her broken faith and the victory of a younger

rival. It is clear that Glycera cannot be Nemesis ; for it is a

pseudonym, as the context shows, and Horace would, of course,

have used the same pseudonym as TibuUus. If, on the other

hand, Nemesis were a real name, Horace had no occasion to use

a pseudonym. It is possible that TibuUus had another mistress,

Glycera, of whom we know nothing further, and that the miserabihs

clegi have perished ; but this is a mere supposition. The Albius of

the epistle has an estate at Pedum, where Horace conjectures he

may be musing or wiiting. He is handsome, rich, and knows how
to enjoy life. He is wise and has the gift of si>eech, popularity,

reputation, and good health abunde,—an enviable list of attributes,

but certainly one which does not agree very well with what we
know from elsewhere of TibuUus. The theory, then, that these
passages refer to Albius TibuUus must be pronounced, with Baehvens,
unproven ; and the fonna of Horace's Albius must not be used, as

Schulze uses it, to subvert the credit of the inaignis forma of the
Life.—O-Tii, TrisL, iv. 10, 53 sq., "successor fuit hie [TibuUus]
tibi, Galle, Propertius Uli, quartus ab his serie temporis ipse fui."

In the preceding couplet he had said, " TergiUura vidi tantum nee
amara TibuUo tempus amicitite fata dedere mens." Ovid, who was
born in 43, would bo only twenty-four at TibuUus's death if it

occurred in 19.—The loss of TibuUus's landed property is attested
by himself (i. 1, 19 sq.), "Vos quoque felicis quondam, nunc
pauperis agri custodes, fertis munera vestra, Laree. Tunc vitula
mnumeros lustrabat caesa iuvencos ; nunc agna exigui est hostia
parva soU" (comp. 41, 42). Its cause is only an inference, though
a very probable one. That he waa aUowed to retain a portion of
his estate with the family mansion is clear from ii. 4, 53, "Quin
atiam sedes iubeat si vendere avitas, ite sub imperium sub titulum-
qne. Lares." Compare the passages quoted above and i. 1, 77, 78.

—

Messala composed epigrams (Plin., Ej>., v. 3) and bucolic poems
[comp. the pseudo-Virgilian CataUjyion, ii. ) ; but he was more con-
spicuous as a patron than as a poet. On his circle and that of
Maecenas, see Teuffel, Oesch. der romischtn, Litcratur, 4th ed., p.
431 (vol. i p. 389 of the Eng. transl.). Other members of the circle

were Messala's brother, Pedius Publicola, .ffimilius Macer (probably
the Macer addressed in u. 6), Valgius Kufus, Lygdamus, Sulpicia,
and others, and even Ovid to a certain extent (Ov., Font., i. 7, 28
tq. ; Trist. , iv. 4, 27 sq. ). TibuUus was Messala's conhwemalis in
the Aqaitanian war (Vita Tib. and Tib., i. 7, 9 sj., a poem com-
posed for Messala's triumph). It should be stated that the date of
the Aquitanian campaign is stiU undetermined. It has l«en
assigned to 30, 29, and 28. He received militaria dona ( Fita) ;

Baehrens unkindly suggests it was for purely poetical services
( Tib.

Bl., p. 15).
_
TibuUus's dislike of war is always coming to the surface

(«.<;., L 3 ; i. 10), and so also his love of quiet and retirement (i. 1
;

ii. 1 ; 3, 1 sj.).—Apuleius (Apol, 10), "accusent TibuUum . . . quod
ei sit Plania in animo, Delia in versu "

; this is the most probable
form of the name, Delia (S^Xos) being a translation of Plania. As
regards her station, it should be noticed that she was not entitled
to wear the stela, the dress of Roman matrons (L 6, 58). Her husband
is mentioned as absent (i. 2, 67 sq.). She eludes the custodies placed
over her (i. 2, 15, and 6, 7). TibuUus's suit was favoured by Delia's
mother, of whom he speaks in very afl'ectionato terms (i. 6, 57 sq.).

For TiboUus's Ulness at Corcyra, see L 3, 1 sq., 55 s^. "The fifth
elegy was written during estrangement {discidium) and the sixth
after the return of the husbaniaud during DeUa's double-infidelity.
On the difficulty of " harmonizing " the Delia elegies, see F. Leo
(in Kiessling and WUamowitz-lfoUendorfs Philol. Dnters., iL pp.
19-23), who is, however, too sceptical Any other attachments that
TibuUus formed (such as the supposed one for Glycera) must have
faUen between the end of the Delia and the beginning of the
Nemesis connexion. —Ovid, writing at the time of TibuUus's death
[Am., iiL 9, 31), says—"Sic Nemesis longum, sic Delia, nomen habe-
buDt libera cura recens, altera primus amor." Nemesis is the sub-
ject of book 11. 3. 4, 6. The mention of a lena (ii. 6) settles her
position. The connexion had lasted a year when ii. 5 was written
(see ver. 109) It is worth noticing that Martial selects Nemesis as
tbf source of TibuUus's reputation, "fama est arguti Nemesis lasciva
TioulU {Epiqr.,vin.73, 7); compare xiv. 193, "ussit amatorem
^sms3^^ lasciva 'Tibullum, in tota iuvit quern nihU esse domo,"

7^T' '^°^^.^^^' the second Une is taken from one of the Delia

m!f,f" T,
' ^"'T-^'- 9. 58. "me tenuit moriens deficiente

r^V, ^n',P°'''' °A'^"^ ?° o°ly be seen by reference to Tib., i. 1,eo^here DeUa is addressed "te teneam moriens deficiente manu.''

;;^n;,L^ ° T- ^°J^^^ Marsus on his death is as follows : " Te

m^ir »H V)f-°
"^"""'em non seoua, Tibulle, Mors iuvenem campos

misic ad Elysios, ne foret aut elegis moUes qui fleret amores ant

hand! n/t'?i i^T ^'^ Pe<Je."-TibaUus condemns the roughhan<Uing which the inamorata often suffered from her Roman lovlr,

verber^i •' f^.M^^' -V^?, ^? ^""^^3^' ^"am quicuraque puellam

mr.!!' „H .! r"S'V,"' ^^°^i ^^^ tenderness of the passage
paraphrased above (u 6, 41 ) is perhaps unmatched in ancient poe^ •

desmo, ne domins luctus renoventur acerbi. Non ego sum tanti

ploret ut ilia semel."—His love for a rustic life and rustic worship
appears throughout whole poems, as in i. 1 and u. 1, 2. Of his

poetry he says (ii. 4, 19), "Ad dominam faciles aditus per carmina
quaero; ite procul, Musae, si nUiU ista valent."— Specimens of

TibuUus at his best may be found in i. 1, 3, 89-94 ; 5, 19-36 ; 9,

45-68; ii. 6. QuintUian says {Inst., x. 1, 93), "Elegia quoqne
Graces provocamus, cuius mihi tersus atque elegans maxime videtur

auctor "TibuUus ; sunt qui Propertium malint ; Ovidius utroque las-

civior sicut durior GaUus."—Ovid [Am., I.e.) weU calls him cultus.

Martial argutus, " fine-toned." A short but not inadequate account
of TibuUus's prosody is given by L. MueUer In his introduction

to TibuUus (Catullus, TibuUus, und Propertius, Leipsic, 1880).

Catullus and TibuUus lengthen a short vowel before sp and fr

;

Propertius always keeps it short in similar conjunctions, even
where s is followed by two consonants, as in striges. CatuUus,
and in three cases TibuUus, allow a trisyllabic verb to close tho
pentameter. Propertius never permits himself this liberty, al-

though in his earlier poems he has as many trisyUabic endings as

TibuUus.—The chronology of the first book is discussed amongst
others by Baehrens (Tib. Bl., pp. 12-24). But the data do not
admit in all cases of his precise determinations. Baehrens and
Hiiler (Hermes, xviii. 353) agree that the second book was post-

humous. If it had been known to Ovid when he wrote his elegy

on the poet's death, it seems certain that he would have quoted
from it. Hiiler assigns 2 B.C. as an inferior Umit, by which time
Ov., Ars Am., iu. 3, 535 sy., must have been written. Amongst
the "disarranged poems" are i. 1, 4, 6 and ii. 3, §. Proposed re-

arrangements of them may be found in HiUer's TibuUus (1885).
Charisius (pp. QQ and 105) quotes part of a hexameter which is not
found in the extant poems of TibuUus.
The 'KbuUian authorship of book iii. has long ago been sur-

rendered by scholars. Its latest defenders have been Fus.-! (De
Elegg. Lihro quern Lygdami esse putant, Miinster, 1867) and the
English translator, J. Cranstoun. It has been suggested that
Lygdamus (\('r)'5o?, white marble) is a Grecizing of Albius, some
relation of TibuUus (compare HUler, Hermes, xviii. 353, n. 2)

;

and this is possible. Gruppe'a long-exploded theory that Ovid
was the author has been recently revived by J. Kleeman (De Libri
III. Carminibus qum Tibulli Nomitie cireumferuntur, Strasburg,

1876). Considerable difficulty is caused by iii. 6, 15-20, which
contains" agreements with three passages of Ovid, Ars Am., ii 669
sq. ; Tr., iv. 10, 6: "cum cecidit fato consul uterque pari"
(Lygdamus and Ovid using word for word the same expression for

the year of their birth, the consulship of Hirtius and Pansa) ; and
Am., xi. 14, 23 sq., which are much too close to be accidental, and
in which the theory that Ovid was the imitator is excluded by the
fact that the lines are much more appropriate to their surroundings
in Ovid than in Lygdamus. In consequence Baehrens ( Tib. £1.

,

40) regards the poem as written after 13 a.d., the date of the
Tristia, whUe Huler (I.e., p. 359) regards the lines as a later addi-

tion "by Lygdamus himself. In either case it would be published
after 13. The Une quoted above may have obtained proverbial

currency before either of the passages was written, as the death of

both consuls in one year would have impressed the Roman imagina-
tion as powerfully as the coincident deaths of Adams and Jefferson

did the American. In that case no part of book iii. need be later

than the Christian era. For Lygdamus'a imitations of TibnUus,
see Gruppe, Die romisehe Elcgie, i. 112 sq. There are resemblances
between the pseudo-TibuUus and the Catalepton (Baehr., op. cil., p.

52).—The' view of Baehrens (Tib. Bldtt., 49) and others that iii.

and iv. originaUy formed one book may now be considered estab-

lished, in spite of Birt's objections (Das antike Buchwesen, 426 sq.

)

;

and HiUer in his edition prints them as one. They were published
some time after book ii., probably after the death of Messala (Baeh-
rens, op. cit., 48, adds, "and of his son ilessalinus"). Further
determination of the date is impossible. ^Ve do not know when
they were added to the genuine poems of TibuUus ; but it was prob-

ably before the Life was written.—Most scholai'S since Lachmann
(Kl. Schr., ii.^149) have condemned the "Panegyric on Messala."

It is an iuflated and at the same time tasteless declamation, entirely

devoid of poetical merit. The language is often absurdly exagger-

ated, e.g., 190 sq. The author himself seems to be conscious of

his own deficiencies (1 sq., 177 sq.). AU that we know about him
is that he, like so many of his contemporaries, had been reduced

to poverty by the loss of his estates (181 sq.). The date is fixed

by 121 sy.—Sulpicia was the daughter of Servius Sulpicius (iv. 10,

4), and she seems to have been under the tutelage of Messala (cf.

14, 6-8), her uncle by marriage (Haupt, Berirus, iv. 33 sq.). Cerin-

thus is a real name. He was probably a Greek (Baehr., p. 41 and

"ots). He 13 aot to be identified with the Comutus addressed in

Tib., ii. 2, 3. Gruppe (op. cU., 27) and Teuffel (Studien., 367) attri-

bute iv. 2-6 to Tibullus himself ; but the style is different, &nd it

is best to answer the question as Baehrens does (p. 46) with a rum

liquet. For Sulpicia's style and its feminine Latinity, compare

Gruppe (op. cit., i. 49 sj.).—The direct ascription of iv. 13 (verse

]3_" nunc licet e caelo mittatur arnica TibuUo ") to Tibullus prob-

ably led to its being included in the coUection. Later on, it and
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the epigram together caused the addition of the pseudo-TIbulIiana

to the genuine works. Although not suspected till reccutl}', it is

unquestionably spurious ; see the examination by Postgate Uourn.

0/ rhil., ix. 280 sq.).—The-authorship of the two Pi-iapca (one an
epigram and the other a longer piece in iambics) is discussed by

Hiiler [Hermes^ xviii. ^4:J-9). His conclusions are that, as regards

the iambics, the theory tliat Tibullus was its author, though from

the nature of the case i: does not admit of complete disproof, rests

upon the slightest of foundations, and, as regards th&epigi-am, that

the hypothesis of a TibuIUan authorship is quite inadmissible.

The text ofi^lR'^ii^ is mamuch better condition than it was in Lachinann'g

time, tiianks to i .e recent tliscoveiy of new M5S. by E. Baehiens. Of these

tho Aiiibrosianus (A), of date about 1374, and the Vaticanus (V), end of the 14th

or beginning of the 16th century, agree so closely tliat they can be referred to

nn original extant in the early part of the IClh or 13th century but long since

!ost. A third •> the Guelferbytanus (G), written in Lombard characters, but
ou parchmen' • f the beginning of the 1 -th century. Baehrens, who attaches
great import:." " to the original readiti,u':H of this codey, considers it a faithful

copy of a 10th or 11th century MS. Bi-sidcs these we haveanurabcr of extmcts
from Tibullus in the FloriUgium Pane'-'futm, an anthology from various Latin
writers which piobably dates back to tho 11th century, and which wo have
from two MSS. at Paris (7C47 and 1790?^ ; see Meyncke, Rhcin. jVm., xxv. 3G9

$Y. Baehrens considers that- these cxcerpta Parisina and G are closely con-
nected, and tliat their original and that of A and V were both descendecl from
a more ancient MS., which he calls O, but which was still full of corruptions.

The so-called Exca-pia Frisimjensia, preserved in an llth-ccutury M3. (now at
Munich), but unfortunately very few in number, are extracted from a much
better US. than O. Still better was the Fra<]tnf.ntum Cuiacianum, which we
knayj pnly from Scaligcr's collation (in the library at Leyden), and which is

to be carefully distinguished from the codex Cuiacianus, a late MS. containing
Catullus, Tibullus, and Propcrtius, and still extant. It only contained from
iii. 4, C5 to the end. The codices which Lachmann used are later than all the
foregoing and full of interpolations. Baehrcns's estimate of the MS. authorities
for Tibullus has not been accepted in all its details. In particular his high
estimate of G has been disputed by Leo, op. cit., p. 3; Rothstein, De TibvlU
Codicibtis, p. 07 sq, (who also endeavours to raise Lachmaun's MSS. to an inde-
pendent position again); and others. R, Leonhard, in a careful disserta-

tion, i>e Codicibus Tiby,Uianis Capita Tria (Munich, 18S2), agrees with Baehrens
in the main, though his pedigree of the MSS. (p. 53) is more elaborate.

Editions.—The first two editions of Tibullus and tho pseudo-TibuUiana are
that with Catullus, Propcrtius, and the SHvas of Statius by Vindclin de Spira
(Venice, 1472) and one of Tibullus separately by Florentius de Argentina, prob-
ably J)riutcd in the same year. Compare Huschke, Tibullus, Prs^f., vi. sq.,

xxiii. sq. Amongst others we may mention those by Scaliger (with Catullus
and Propertius, Paris, 1577, 15S2, <tc.), Broukhuys (Amsterdam, 170S), Vulpius
<Pa'iua, 1749), Heyne (Leipsic, 1S17, 4t,h ed. by Wunderlich ; with supplement
by Dissen, 1S19), Huschke (Leipsic, 1S19, 2 vols.X Lachmann (Berlin, 1829,
the (ii-st critical edition), Dissen (Gotiingen, 1S35). The most important edition
with critical apparatus is that of E. Baehrens (Leipsic, 1S7S). The most recent
edition, with critical introduction and index, is E. Hiller's (Leipsic, 1SS5).

Recent texts are those of L. Mueller (Leipsic, ISSO; also with Catullus and
Propertius) and Haupt-Vahlen (Leipsic, 1SS5). There is no good recent comment-
aryou Tibullus; we have to fall back on Heyne and Dissen. That by B. Fabricius
(Berlin, ISSl) does not even comj'rise all the poems. Some contributions
are made to the subject in F. Leo's paper in Kiessling's and Wilamowitz-
Woellendorrs Fhilol. Unters., ii. p. 3 sq., and by J. Vahlen in the MonatsbeHchte
of the Berlin Academy, 1S78, pp. 343-356. For fuller bibliographies, see Engel-
luann's Bibliotheca Striptorum Latinorum (cd. Preuss, 18S2) and J. E. B.
Mayor's Hibliographical Clue to Latin Literature (1S75). For the older editions,

see the preface to Uuschke's. There is ah excellent account of Tibullus in W.
S. Teuffcl'3 Gcsch. d. Tomisch. Litera tur (-ith ed., L. Schwabe, 1SS2). Those
in the Eng. tr. and Paul/s Beal-Encyklcpadie are antiquated. The following
translations into English verse are known,—by Dart (London, 1720), Grainger
(London, 1739, 2 vols., with Latin text and notes, subsequently reprinted),
Cranstoun (Edinburgh and London, 1S72). An Essay toicatds JVeuj Edition of
the EtrgUs 0/ Tibulhts, xuith a Translation and Kotes (London, 1792), merely con-
tains i. 1 and 7, 29-4S. Sir C. A. Elton, Specimens 0/ the Classic Poets (Loudon,
1S14, vol. xii. 141-171) contains i. 1 ; ii. 4 ; iii. 2-4 ; fi, S3 to end ; iv. 2, 3. To
these should probably be added Tibulhis, with other Trarislations fiom Ovid,
Horace, &c., by Richard Whifiln, London, 1829. Cranstoun's is the ohly com-
plete version of merit ; but it is far inferior to the translations by Elton, from
whom Cranstoun seems sometimes to have bo'^'^owed. (J. P. P.)

TIBUR. See Tivoll
TIC DOULOUREUX. See Nectkalgia.

TICINO, or Tessix, a canton of Switzerland, ranking

as eigliteentk in the Confederation, consists of the upper
basin of the river from which it takes its name,—the Val
Leveutiua, with the tributary valleys of Blegno and JIaggia

—and farther south takes in the districts of Lugano and
Mendrisio between Lakes Maggiore and Como. Its total

area is 1088'2 square miles, which is exceeded by only four

other Swiss cantons,—Graubiinden (Grisons), Bern, Valais,

and Vaud. Of this 725-8 square miles are classed as pro-

ductive, including 215'3 square miles covered by forests

aud 33'8 by vines ; of the unproductive portiou 24'3

iquare wiles are occupied by lakes (most of that of

Lugano belougir.g to the canton) and 13'1 by glaciers.

Tho highest points in the canton are the Basodino (10,749

feet) in the north-west aud the Valrheiu (11,148 feet) in

tho north-east corners. In 1880 the population was
130,777 (the females exceeding the males by 10,000,

doubtless owing to the emigration of the latter), being

an increase of 11,158 on tliat of 1870 ; the increase was
particularly marlced in the Val Lov->ntina and is due to

the influence of the St Gottliard Railway, which traverses

the entire canton. Of this population 129,409 speak
Italian

; 342 of the remainder form the German-speaking
hamlet of Bosco or Gurin in the Val Cavcrna (in north-
west), a colony from the neiglibouring valley of Formazza
or Pommat, which is politically Italian. In religion

130,017 are Roman Catholics. Until 1859 Ticino was
partly (Val Leventina, Val Blegno, and. the Riviera) in the

metropolitan diocese of Milan, chiefly in that of Como, and
is still practically (though not legally) administered by
these two bishops,—all attempts made hitherto to incor-

porate them with the see of Chur or to secure the erection

of a special see for them having failed. The chief town^
are Lugano (6129 inhabitants), Airolo (3674), Mendrisio

(2749), Locarno (2645), and Bellinzona (2436). Formerly
Lugano, Locarno, and Bellinzona were the capital by turns

of six years each; but since 1881 the scat of government
has been permanently fixed at Bellinzona. Ticino stands

in a comparatively low position as regards moral, educa-

tional, agricultural, and commercial matters. It has pro-

duced a number of sculptors, painters, and architects.

Many of the men migrate during the summer in search of

work as picture-dealers, ivaiters in cafi5s, chimney-sweeps,

and especially as masons, plasterers, labourers, and navvies.

A large quantity of fruit is grown ; the chief articles ex-

ported are cattle, hay, fish, chestnuts, and earthenware.

In manners, customs, and general character the inhabitants

strongly resemble their Italian neighbours.
The canton' is made up of all the permanent conquests (with one

or two trifling exceptions) made by different members of the Swiss
League south of the main chain of tlie Alps. From nn historical

point of view Italian Switzerland falls into three groups:—(1)

Val Leventina, conquered by Uri in 1440 (previously held from
1403 to 1426); (2) Bellinzona, the Riviera, andVal Ulegno (held

from 1419 to 1426), won in 1500 from the duke of Jlilan by men
from Uri, Schwyz, and Nidwald, and confirmed by Louis XIL of

Fiance in 1503
; (3) Locarno, Val JIaggia, Lugano, and Jlendrisio,

seized in 1512 by the Confederates when fighting for the Holy
League against France, ruled by the twelve members then in tlie

League, and confirmed by Francis L in the treaty of 1516. Tlieso

districts' were governed by bailiffs liolding office two years and
purchasing it from the members of the League ; each member of

group 3 sent annually an envoy, who conjointly constituted the
supreme appeal in all matters. This government was very harsh
and is one of" the darkest pages in Swiss history. Yet only one open
revolt is recorded—that of the Leventina against Uri in 1755. In
179S the peo|de were distracted by the Swiss and ** Cisalpine re-

public " parties, but sided with the Swiss. On being freed from
their hated masters, they were formed into two cantons of the

Helvetic republic—Bellinzona ( = 1 and 2 above) and Lugano ( = 3).

In 1803 all these districts were formed into one canton—Ticino

—

which became a full member of tho Swiss Confederation. From
1810 to 1813 it was occupied by tho troops of Napoleon. Tho
ro.ads over the Bernardino (1819-23) and the St Gotthard (1820-30)
were made under the constitution of 1814. But many of tile old

troubles reappeared and were only dono away with by the consti-

tution of 23d July 1830, which (\\ith subsequent modifications)

prevails at tho present time. A legislative assembly (112 nicinbcrs)

chosen by direct election and an e.vecutivo (5 members) chosen by
tho legislature are its principal features. Tho "optional referen-

dum " (permitting the submission of any law to a popular vote if

asked for by a certain number of citizens) was adopted in 1883. In

1848, on religious grounds and owing to fears as to customs duties,

the canton voted in tho minority against tlio Federal constitution

of that year ; but in 1874, though the people voted against the re-

vised constitution, the legislature adopted it, and the canton was
counted as one of tho majority. Since 1830 the local liistory of the

Clinton has been very disturbed owing to tho fact that, though
Roman Catholicism is the state religion, aud all the population are

Roman Catholic (tho few Protestants having been expelled from

Locarno in 1555), they are divided between the Radical .ind Ultra-

montane parties. Sinco 1876 the intervention of Federal troojis

(already known in 1870) has been quite common in consequence

of conflicts of the local authorities inter se, or against the Federal

assembly.

See Dir Kaiilm Tcsstn, by Stcfano Frauacinl (St Gall, 1835).

TICK. See Mite.

TICKELL, Thomas (1686-1740), English man of letters,

the son of a clergyman, was born at Ihidckirk, nmr Car-

lisle, in 1686. After a good preliminary «ducatiou he
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went to Queen's College, Oxford, where in 1708 he took

his degree, and of which college he was two years later

elected fellow. He did not take orders, but by a dispensa-

tion from the crown was allowed to retain his fellowship

until his marriage in 1726. As a poet Tickell displayed

very mediocre qualities. His success in literature, as in

life, was mainly duo to the friendship and patronage of

Addison, whopro.^ured for him (1717) the under-secretary-

ship of state, to the chagrin of Steele, who thenceforth bore

Tickell no good will. During the peace negotiations with

France Tickell published the Prospect of Peace, which was

well spoken of in the Spectator- and reached a sixth edition.

In 1717 he brought out a translation of the first book of

the Iliad contemporaneously with Pope's version. Ken-

sington Gardens, his longest poem, which appeared in 1722,

is inflated and pedantic, and was doomed to oblivion from

its birth. Dr Johnson's criticism of it gives it its due meed
of praise and blame. The most popular of Tickell's poeti-

cal writings was the ballad of " Colin and Lucy," which

will bear comparison with some of the ballad poems of

Wordsworth. Whether from fear of Pope's rivalry or from

unbiassed choice, Tickell abandoned the translation of the

Iliad and set about rendering the Odyssey and Lucan into

English. In 1725 he was appointed secretary to the lords

justices of Ireland,—a post which he retained until his

death, which took place at Bath on 23d April 1740.

Tickell rose once above the level of mediocrity, when he

wrote his elegy addressed to the earl of Warwick on the

death of Addison, Posterity has endorsed Dr Johnson's

afiirmation that this elegy is equal in sublimity and ele-

gance to any funeral poem which had theretofore appeared,

•—and this notwithstanding Steele's caustic disparagement,

that it was only "prose in rhyme." Tickell also contributed

to the Spectator and the Guardian.

See " T. Tickell," in Johnson's Zives of the Poets ; the Spectator
;

Anderson's English Poets ; Ward's English Poets.

TICKNOR, George (1791-1871), historian of Spanish

literature, was born at Boston (Mass.), on 1st August 1791.

He received his early educatiorj from his father, Elisha

Ticknor, who, though at that time in business, had been

principal of the local Franklin public school and was the

originator both of the system of free primary schools in

Boston and of the first New England savings-bank. He
studied at Dartmouth College from 1805 to 1807, and on

leaving it was placed for nearly three years under Dr
Gardiner, a pupil of Dr Parr. In the autumn of 1810

Ticknor entered the oflice of a leading Massachusetts

lawyer, and, though his studies appear to have been liter-

ary rather than legal, he was admitted to the bar in 1813.

He at once commenced practice ; but a year's experiment

convinced him that scholarship and letters would be more

congenial to his abilities. In the spring of 1815 he set sail

for England. Attractive in appearance, cultured, vivacious,

and sympathetic, he had won many influential friends in

Aiiierica, and his introductions gave him access to most of

the men then worth knowing in Europe. He spent nearly

two years at Gottingen ; but he also visited the chief

towns on the Continent, meeting Prescott for the first time

at Paris, and spending some months in Spain and Portugal,

the life and literatures of which had already strong attrac-

tions for him. Returning to America in the summer of

1819, he was inducted in the August following to the

Smith professorship of French and Spanish literature and
to the college professorship of belles-lettres at Harvard.

The history and criticism of Spanish literature was in

many respects a new subject at that time even in Europe,

—the Spaniards themselves having no adequate treatment

of their literature as a whole, and both Bouterwek and
Sismondi having worked with scanty or second-hand re-

sources. To supply this want, therefore, he gave his most

serious thought, developing in his lectures the scheme of

his more permanent work. In June 18J^1 his father died,

and in September he married Anna, daughter of Samuel

Eliot, a merchant and founder of the chair of Greek

literature at Harvard College. In the years following

1821 Ticknqr made a vain effort to introduce measures of

university reform. The death of his only son in 1834 and

the subsequent failure of his wife's health led him to

resign his post at Cambridge to Longfellow ; and in the

spring of 1835 he again went to Europe, where he re-

mained until 1838. From that time till his death he

lived chiefly at Boston. Till 1849 he published only

occasional reviews and papers, such as his essays on

Moore's Anacreon, on Milton's Paradise Lost, and on

Thatcher's Sermons, in 1812 ; on Michael Stiefel, in 1816
;

on Griscom's Tour in Europe and on General La Fayette,

in 1824 ; on amusements in Spain and on changes in Har-

vard College, in 1825; on Chateaubriand, in 1827; on

Daniel Webster, in 1831 ; and on the best mode of teach-

ing living languages, in 1832. His History of SjMnish

Literature, the first editions of which appeared itf New
York and London in 1849, was welcomed on all hands

as the standard work on the subject, and was rapidly

translated into Spanish and other Continental languages.

Whatever its defects, it at least reduced to system and

clearness a large mass of varied historical material hitherto

only vaguely known ; and its copious references to authori-

ties and editions and its loving exploration of the byeways

of the literature made it as valuable to scholars as its

direct and unpretentious style made it popular with general

readers. In many respects it was the admirable literary

complement of the historical work of Prescott. Like his,

the bent of Ticknor's mind was expository rather than

critical ; and in both cases the standards applied were of

a conventional rather than of an advanced nature. As
with Prescott the glow of vivid narration often hides rather

than re. eals iho underlying problems of social and philo-

sophic import, so with Ticknor a certain fund of graceful

and g.-5nial commonplace is apt to gloss over the really vital

critical issues of the subject-matter. At crucial moments
in place of the keener edge of criticism one is apt to find

only the paper-knife intelligence of the ordinary book-lover.

The defect, however, was common to the critical schools of

the time. The merits of the v/ork in its accurate survey

of comparatively untrodden ground were individual and of

an exceedingly high order. Ticknor subsequently took

an active part in the establishment of the Boston public

library, in the interests of which he paid in 1856 another

visit to Europe, and to which he left at his death his fine

collection of Spanish and Portuguese works. In 1859, on

the death of Prescott, he at once began to collect materials

for a life of his friend, which was published in 1864. His

death took place at Boston on 26th January 1871.

A Lifn of Ticknor, with his letters and journals, was edited by
George S. Hillard, Boston, 1876.

TICONDEROGA, a village and township of the United

States, in Essex county. New York, situated upon the

stream connecting Lakes George and Champlain, and ex-

tending back upon an abrupt promontory which separates

the two lakes. Two railroads enter the village,—tho

Delaware and Hudson and a branch of the Central Ver-

mont. The population in 18S0 was 3304.
Commanding the direct rout6 from the St LawTcnce to the

Hudson, Ticonderoga was early seized by the French and fortified

under the name of Fort Carillon. In July 1758 it was unsuccess-

fully attacked by Abercrombie. In the same month of the suc-

ceeding year it was abandoned by the French upon the approach

of an English army under Amherst, who occupied it and greatly

strengthened its works. At the beginning of the Revolution, in

1775, the fort was surprised and captured by Ethan Allen and a

party of Vermont militia. In 1778 it was retaken by the English

unde. Burgoyne and was held by them until the close of the war.



353

TIDES
I. On the Nature of Tides.

y
§ 1. Definition of Tide.

[T7HEN, as occasionally happens, a ship in the open sea

) V meets a short succession of waves of very unusual
magnitude, we hear of tidal waves ; and the large wave
caused by an earthquake is commonly so described. The
use of the term " tide " in this connexion is certainly incor-

rect, but it has perhaps been fostered by the fact that such
waves impress their records on automatic tide-gauges, as,

for example, when the wave due to the volcanic outbreak
it Krakatoa was thus distinctly traceable in South Africa,

»nd perhaps even faintly at Brest. We can only adequately
define a tide by reference to the cause which produces it.

A tide then is a rise and fall of the water of the sea pro-

duced by the attraction of the sun and moon. A rise and
fall of the sea produced by a regular alternation of day
and night breezes, by regular rainfall and evaporation, or

by any influence which the moon may have on the weather
cannot strictly be called a tide. Such alternations may,
it is true, be inextricably involved with the rise and fall of

the true astronomical tide, but we shall here distinguish

them as meteorological tides. These movements are the
result of the action of the sun, as a radiating body, on the

iiiino- earth. Tides in the atmosphere would be shown by a
jpheric regular rise and fail in the barometer, but such tides are

** undoubtedly very minute, and wo shall not discuss them in

this article, merely referring the reader to the Mecanique
Celeste of Laplace, bks. i. and xiii. There are, however,
very strongly marked diurnal and semi-diurnal inequalitiea

of the barometer due to atmospheric meteorological tides.

Sir William Thomson in an interesting speculation * shows
that the interaction of these quasi-tides with the sun is

that of a thermodynamic engine, whereby there is caused

a minute secular acceleration of the earth's rotation. This
matter is, however, beyond the scope of the present article.

We shall here extend the term " tide " to denote an elastic

or viscous periodic deformation of a solid or viscous globe

under the action of tide-generating forces. In the techni-

cal part of the article by the term " a simple tide " we
shall denote a spherical harmonic deformation of the water

on the surface of the globe, or of the solid globe itself,

multiplied by a simple harmonic function of the time.

§ 2. General Description of Tidal Phenomeiut?

aigh If tfe live by the sea or on an estuary, we see that the
""''"", ivater rises and falls nearly twice a day ; speaking more

60™ per
exactly, the average interval from high water to high

ijem. ivater is about 12'' 25", so that the average retardation

from day to day is about 50". The times of high water

are then found to bear an intimate relation with the moon's

position. Thus at Ipswich high water occurs when the

moon is nearly south, at London Bridge when it is south-

west, and at Bristol when it is east-south-east. For a very

fough determination of the time of high water it is pufii-

rient to add the solar time of high water on the days of

new and full moon (called the "establifhment of the port")

to the time of the moon's passage over the meridian, either

vLsibly above or invisibly below the horizon. The intervcJ

between the moon's passage over the meridian and high

water varies sensibly nith the moon's age. From new
moon to first quarter, and from full moon to third quarter

(or rather from and to a day later than each of these

phases), the interval diminishe.s from its average to a mini-

' Sociiti Je Pliysiqnp, September 1881, or Prcc Roy. Soe. o/

JEilh.b:iryh, 1831-82, p. 306.

• Founilecl on Airy'a "TiJca and Wavej," in Sury. Melrop.

mum, and then increases again to the average ; and in the
other two quarters it increases from the average to a maxi-
mum, and then diminishes again to the average.
The range of the rise and fall of water is also subject

to great variability. On the days after new and full moon
the range of tide is at its maximum, and on the day aftei
the first and third quarter at its minimum. The maximum
13 caUed "spring tide "and the minimum "neap tide," and
the range of spring tide is usually between two and three
times 83 great as that of neap tide. At many ports, how-
ever, especially non-European ones, two successive high
waters are of unequal heights, and the law of variability of
the difi"erence is somewhat complex ; a statement of that
law will be easier when we come to consider tidal theories.
In considering any tide we find, especially in estuaries,
that the interval from high to low water is longer than
that from low to high water, and the difi"erence between
the intervals is greater at spring than at neap.

In a river the current continues to run up .stream for R'"*'

some considerable time after high water is attained and ''^"•

to run down similarly after low -water. JIuch confusion
has been occasioned by the indiscriminate use of the term
" tide " to denote a tidal current and a rise of water, and
it has often been incorrectly inferred that high water must
have been attained at the moment of cessation of the
upward current. The distinction between "rising and^'""".""
falling" and "flowing and ebbing" must be carefully ri°° aid
maintained in rivers, whilst it vanishes at the seaboard. [loidTid
If we examine the progress of the tide-wave up a river, ebb.

we find that high water occurs at the sea earlier than
higher up. If, for instance, on a certain day it is high
water at Margate at noon, it is high water at Gravesend
at a quarter past two, and at London Bridge a few minutes
before three. The intervalfrom low to high water diminishes
also OS we go up the river ; and at some distance up certain

rivers— as, for example, the Severn— the rising water
spreads over the flat sands in a roaring surf and travels up
the river almost like a wall of water. This kind of sudden
rise is called a " bore." * In other cases where the differ-

ence between the periods of rising and falling is consider-

able, there are, in each high water, two or three rises and
falls. A double high water exists at Southampton.
When an estuary contracts considerably, the range o£

tide becomes largely magnified as it narrows ; for example,

at the entrance of the Bristol Channel the range of spring
tides is about 18 feet, and at Chepstow about 00 feet.

This augmentation of the height of the tide-wave is due
to the concentration of the energy of motion of a large

mass of water into a uarrow space. At oceanic ports the

tidal phenomena are much less marked, the range of tide

being usually only 2 or 3 feet, and the interval from high

to low water sensibly equal to that from low to high water.

The changes from spring to n^ajj tide and the relation of

the time of high Tnater to the njoon's transit remain, how-
ever, the same as in the case of the river tides.

In long and narrow seas, such as the English Channel,

the tide in mid-channel follows the same law as at a ftation

near the mouth of a river, rising and falling in equal times;

the current runs in tlie direction analogous to up rtream

for three hours before and after high water, and down
stream for the same period before and after low water.

But near the sides of channels and near the mouths of

bays the changes of the currents are very complex ; and

near the headlands separating two bays there is usually at

certain times a very swift current, termed a "race."

' See s Eeriea of jiaiiers bearing on tliis kinil of wave by Sir W.
Thom'oD, in fhxl. Mia., 1880-87.

,-^ XXIII. — 4 5
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In inland seas, such as the Mediterranean, the tides are

nearly insensible except at the ends of long bays. Thus
at Malta, the tides are not noticed by the ordinary observer,

whilst at Venice they are conspicuous.

The effect of a strong wind on the height of tide is

generally supposed to be very marked, especially in estu-

aries. In the case of an exceptional gale, when the wind

veered round appropriately, Airy states ^ that the water has

been known to depart from its predicted height at London
by as much as 5 feet. The effect of wind will certainly

be different at each port. The discrepancy of opinion on

this subject appears to be great,'—so much so that we
iear of some observers concluding that the effect of the

wind is insensible. Variations in barometric pressiu-e also

cause departures from the predicted height of water, high

barometer corresponding to decrease of height of water.

Koughly speaking, an inch of the mercury column will

correspond to something less than a foot of water, but
the effect seems to vary much at different ports.-

§ 3. General Explanation of the Cause of Tides.

Tide- The moon attracts every particle of the earth and ocean,
geaerat- and by the law of gravitation the force acting on any par-

^ tide is directed towards the moon's centre, and is jointly

proportional to the masses of the particle and of the moon,

and inversely proportional to the square of the distance

between the particle and the moon's centre. If we imagine

the earth and ocean subdivided into a number of small

portions or particles of equal mass, then the average, both

as to direction and intensity, of the forces acting on these

particles is equal to the force acting on that particle which

is at the earth's centre. For there is symmetry about the

line joining the centres of the two Ixjdies, and, if we divide

the earth into two portions by an ideal spherical surface

passing through the earth's centre and having its centre

at the moon, the portion remote from the moon is a Little

larger than the portion towards the moon, but the nearer

portion is under the action of forces which are a little

stronger than those acting on the further portion, and the

resultant of the weaker forces on the larger portion is

exactly equal to the resultant of the stronger forces on the

smaller. If every particle of the earth and ocean were

being urged by equal and parallel forces, there would be

no cause for relative motion between the ocean and the

earth. Hence it is the departure of the force acting on

any particle from the average which constitutes the tide-

generating force. Now it is obvious that on the side of

the earth towards the moon the departure from the average

is a small force directed towards the moon ; and on the

side of the earth away from the moon the departure is a

small force directed away from the moon. Also these two
departures are very nearly equal to one another, that on

the near side being so little greater than that on the other

that we, may neglect the excess. All roiuid the sides of

the earth along a great circle perpendicular to the line

joining the moon and earth, the departure is a force directed

inwards towards the earth's centre. Thus we see that the

tidal forces tend to pull the water towards and away from

the moon, and to depress the water at right angles to that

direction. If we could neglect the rotations of the bodies,

and could consider the system as at rest, we should find

that the water was in equilibrium when elongated into a

prolate ellipsoid with its long axis directed towards and
^way from the moon.

Tlieoiy But it must not be assumed that this would be the case
of equa- y,\Q^ there is motion. For, suppose that the ocean con-

c°ni on
^"^"^^^ of a canal round the equator, and that an earthquake

eartK or any other cause were to generate a great wave in the

canal, this wave would travel along it with a velocity de-

' Airy, " Tides and Waves." » Airy, op. cil., S§ 672-573.

pendent on the depth. If the canal were about 13 miles

deep, the velocity of the wave would be about 1000 miles

an hour, and with depth about equal to the depth .of our
seas the velocity of the wave would be about half as great.

We may conceive the moon's tide-generating force as

making a wav« in the canal and continually outstripping

the wave it generates, for the moon travels along the

equator at the rate of about 1000 miles an hour, and the

sea is less than 13 miles deep. The resultant oscillation

of the ocean must therefore be the summation of a series

of partial waves generated at each instant by the moon
and always falling behind her, and the aggregate wave,

being the same at each instant, must travel 1000 miles an
hour so as to keep up with the moon.
Now it is a general law of frictionless oscillation that,

if a slowly varying periodic force acts on a system which
would oscillate quickly if left to itself, the maximum ex-

cursion on one side of the equilibrium position occurs

simultaneously with the maximum force in the direction

of the excursion ; but, if a quickly varying periodic force

acts on a system wliich would oscillate slowly if left to

itself, the maximum excursion on one side of the equili-

brium position occurs simultaneously with the maximum
force in the direction opposite to that of the excursiou.

An example of the first is a ball hanging by a short string,

which we push slowly to and fro ; the ball will never quit

contact with the hand, and mU agree with its excursions.

If, however, the ball is hanging by a long string we can

play at battledore and shuttlecock with it, and it always

meets OUT blows. The latter is the analogue of the tides,

for a free wave in our shallow canal goes slowly, whilst

the moon's tide-generating action goes quickly. Hence, Tides in"

when the system is left to settle into steady oscillation, it verted,

is low water under and opposite to the moon, whilst the

forces are such as to make it high water at those times.

If we consider the moon as revolving round the earth,

the water assumes nearly the shape of an oblate spheroid

with the minor axis pointed to the moon. The rotation

of the earth in the actual case introduces a complexity

which it is not easy to unravel by general reasoning. We
can see, however, that if water moves from a lower to a
higher latitude it arrives at the higher latitude writh more
velocity from west to east than is appropriate to its lati-

tude, and it will move accordingly on the earth's surface.

Following out this conception, we see that an oscillation

of the water to and fro between south and north must be
accompanied by an eddy. Laplace's solution of the diffi-

cult problem involved in working out this idea will be
given below.

The conclusion at wliich we have arrived about the tides

of an equatorial canal is probably more nearly true of the

tides of a globe partially covered with land than if we
were to suppose the ocean at each moment to assiune the

prolate figure of equilibrium. In fact, observation shows
that it is more nearly low water than high water when
the moon is on the meridian. If we consider how the

oscillation of the water woiild appear to an observer carried

round with the earth, we see that he will have low water

twice in the lunar day, somewhere about the time when
the moon is on the meridian, either above or below the

horizon, and high water half way between the low waters.

If the sun be now introduced, we have another similar

tide of about half the height, and this depends on solar

time, giving low water somewhere about noon and mid-

night. The superposition of the two, modified by friction

and by the interference of land, gives the" actually observed

aggregate tide, and it is clear that about new and fuU

moon we must have spring tides and at quarter moons
neap tides, and that (the sum of the lunar and solar tide-

generating forces being about three times their difference)
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the range of spring tide will be about three times that

of neap tide.

Daumd] So far we have supposed the luminaries to move on the
*!**• eqxmtor ; now let us consider the case where the moon is

not on the equator. It is clear in this case that at any

place the moon's zenith distance at the upper transit is

dififerent from her nadir distance at the lower transit.

But the tide -generating force is greater the smaller the

zenitli or nadir distance, and therefore the forces are

different at successive transits. This was not the case

when the moon was deemed to move on the equator.

Thus there is a tendency for two successive lunar tides to

be of unequal heights, and the resulting inequality of

height is called a " diurnal tide." This tendency vanishes

when the moon is on the equator ; and, as this occurs each

fortnight, the lunar diurnal tide is evanescent once a fort-

night. Similarly in summer and winter the successive

solar tides are generally of unequal height, whilst in spring

and autumn this difference is inconspicuous.

KimoM- One of the most remarkable conclusions of Laplace's
cent la theory of the tides, on a globe covered with ocean to a
''^'' ' uniform depth, is that the diurnal tide is everywhere non-

dapilk. existent. But this hypothesis differs much from the reality,

and in fact at some ports the diurnal tide is so large that

during two portions of each lunation there is only one

great high water and one great low water in each twenty-

four hours, whilst in other parts of the lunation the usual

«emi- diurnal tide is observed.

§ 4. Historical Skeic/i.^

In 1687 Newton laid the foundation for all that has

since been added to the theory of the tides when he

brought his grand generalization of universal gravitation

Kepler, to bear on the subject. Kepler had indeed at an eaVlicr

date recognized the tendency of the water of the ocean to

move towards the centres of the sun and moon, but he

was unable to submit his theory to calculation. Galileo

expresses his regret that so acute a man as Kepler should

have produced a theory which appeared to him to rein-

troduce the occult qualities of the ancient philosophers.

His own explanation referred the phenomenon to the rota-

tion and orbital motion of the earth, and he considered that

it afforded a principal proof of the Copemican system.

In the 19th corollary of the 66th proposition of book i.

of the Principia, Newton introduces the conception of a

canal circling the earth, and he considers the influence of

a satellite on the water in the canal. He remarks that

the movement of each molecule of fluid must be accelerated

in the conjunction and opposition of the satellite with the

molecule, and retarded in the quadratures, so that the

fluid must undergo a tidal oscillation. It is, however, in

propositions 26 and 27 of book iii. that ho first deter-

mines the tidal force due to the sun and moon. The sea

is here supposed to cover the whole earth, and to assume

at each instant a figure of equilibrium, and the tide-gener-

ating bodies are supposed to move in the equator. Con-

sidering only the action of the sun, ho assumes that the

figure is an ellipsoid of revolution with its major axis

directed towards the sun, and he determines the ellipticity

of such an ellipsoid. High solar tide then occurs at noon

and midnight, and low tide at sunrise and sunset. The

action of the moon produces a similar ellipsoid, but of

greater ellipticity. The superposition of these ellipsoids

gives the principal variations of tide. He then proceeds

to consider the influence of latitude on the height of

tide, and to discuss other peculiarities of the phenomenon.

Observation shows, however, that spring tides occur a day

and a half after syzj'gies, and Newton falsely attributed

1 Founded on Laplace, Mlcanique Cllate, tk. xiiL chap. L

this to the fact that the oscillations would last for some
time if the attractions of the two bodies were to cease.

The Newtonian hypothesis, although it fails in the form
which he gave to it, may still be made to represent the"A«tT««
tides, if the lunar and solar ellipsoids have their major *<=''f'-"

axes always directed towards a fictitious moon and sun,

which are respectively at constant distances from the true
bodies ; these distances are such that tlie syzygies of the

fictitious planets occur about a day or a day and a half

later than the true syzygies. In fact, the actual tides may
be supposed to be generated directly by the action of the
real sun and moon, and the wave may be imagined to take

a day and a half to arrive at the port of observation.

This period has accordingly been called "the age of the

tide." In what precedes tlie planets have been supposed to

move in the equator ; but the theory of the two ellipsoids

cannot be reconciled with the truth when they move in

orbits inclined to the equator. At equatorial ports the

theory of the ellipsoids would at spring tides give morn-
ing and evening high waters of nearly equal height, what-

ever the declinations of the bodies. But at a port in any
other latitude these high waters would be of very different

heights, and at Brest, for example, when the declinations

of the bodies are equal to the obliquity of the elliptic, the

evening tide would be eight times as great as the morning
tide. Now observation shows that at this port the two
tides are nearly equal to one another, and that their

greatest difference is not a thirtieth of their sum.

Newton here also offered an erroneous explanation of

the phenomenon. In fact, we sh 11 see that by Laplace's

dynamical theory the diurnal tid is evanescent when the

ocean is of uniform depth over tl o earth. At many non-

European ports, however, the diurnal tide is very important,

and thus as an actual means of prediction the dynamical

theory, where the ocean is treated as of uniform depth,

may be hardly better than the equilibriiir.i theory.

In 1738 the Academy of Sciences of Paris offered, as a D. Bern-

subject for a prize, the theory of the ti Jes. The authors "j^"^"*

of four essays received prizes, viz , Daniel Bernoulli, Euler,

Maclaurin, and Cavalleri. The 1 rst three adopted not only

the theory of gravitation but also Newton's method of the

superposition of the two ellipsoids. Bernoulli's essay

contained an extended development of the conception of

the two ellipsoids, and, under the name of the equilibrium

theory, it is commonly associated with his name. Laplace

gives an account and critique of the essays of Bernoulli

and Euler in the MkaniqUe Celeste. The essay of Mac-

laurin presented little that was new in tidal theory, but

is notable as containing those theorems concerning the

attraction of eUipsoids which we now know by his name.

In 1746 D'Alembert WTote a paper in which he treated

the tides of the atmosphere ; but this work, like ilaclaurin's,

is chiefly remarkable for the importance of collateral points.

The theory of the tidal movements of an ocean was

therefore, as Laplace remarks, almost untouched when in

1774 he first undertook the subject. In the Mecaniqne

Celeste he gives an interesting account of the manner in

which he was led to attack the problem. We shaU give

below the investigation of the tides of an ocean covering

the whole earth; the theory is substantially Laplace's,

although presented in a somewhat different form. This

theory, although very wide, is far from representing the

tides of our ports. Observation shows, in fact, that the

irregular distribution of land and water and the variable

depth of the ocean produce an irregularity in the oscilla.

tions of the sea of such complexity that the rigorous solu-

tion of the problem is altogether beyond the power of

analysis. Laplace, however, rested his discussion of tidal

observation on this principle—T/w state of oscxUation of 't

system of bodies in which the primitive conditions of move.
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ment have disappeared through friction is coperiodic with

the forces acting on the system. Hence, if the sea is solicited

I i>y a periodic force expressed as a coefficient multiplied by

the cosine of an angle which increases proportionately with

the time, there results a partial tide, also expressed by the

cosine of an angle which increases at the same rate ; but

the phase of the angle and the coefficient of the cosine in

the expression for the height may be very different from

those occurring in the corresponding term of the equilibrium

theory. The coefficients and the constants or epochs of the

angles in the expressions for the tide are only derivable

from observation. The action of the sun and moon is ex-

pressible in a converging series of similar cosines ; whence

there arise as many partial tides, which by the principle

of superposition may be added together to give the total

tide at any port. In order to unite the several constants

of the partial tides Laplace considers each tide as being

produced by a fictitious satellite moving uniformly on the

equator. Sir W. Thomson and others have followed La-

place in this conception ; but in the pjesent article we
shall not do so. The difference of treatment is in reality

only a matter of phraseology, and the proper motion of

each one of Laplace's astres fictifs is at once derivable from

the argument (or angle under the sign of cosine), which

we shall here associate with the partial tides.

Lubbock, Subsequently to Laplace the most important workers in

Whewcll, this field were Sir John Lubbock (senior), ^VhewelI, and
andAiry.

^ij,y_ ^^^ ^^^^j^ ^f Lubbock and Whewell (see § 34 below)

is chiefly remarkable for the coordination and analysis of

enormous masses of data at various ports, and the con-

struction of trustworthy tide-tables and of cotidal maps.

Airy contributed an important review of the whole tidal

theory. He also studied profoundly the theory of waves

in canals, and explained the -effects of frictional resistances

on the progress of tidal and other waves. Of other authors

whose work is of great importance we shall speak below.

Amongst all the grand work which has been bestowed

on this difficult subject, Newton, notwithstanding his errors,

stands out first, and next to him we must rank Laplace.

However original any future contribution to the science of

the tides rnay be, it would seem as though it must perforce

be based on the work of these two.

Biblio- A complete list of w-orks bearing on the theory of the

e^V^y- tides, from the time of Newton down to 1881, is contained

in vol. ii. of the Bihliographie de VAstronomic by Houzeau
and Lancaster (Brussels, 1SS2). This list does not con-

tain papers on the tides of particular ports, and we are

not aware of the existence of any catalogue of works on

practical observation, reduction of observations, prediction,

and tidal instruments. References are, however, given

below to several works on these points.

II. TlDE-Cr.NEr.ATING FoRCXS.

§ 5. Invcsiifjaiioii of Tide-rjciurating Potential and Forces,

VCe liave already given a general explanation of tlie natvire of

tide-gencraling forces ; we now jirocecd to a rigorous investigation.

If a planet is attended by a single satellite, the motion of any
body relatively to the planet's surface is found by the process

described as reducing the planet's centre to rest. The planet's

centre will be at rest if every body in the system has impressed
on it a velocity equal and opposite to that of the planet's centre

;

and this is accomplished by impressing on every body an accelera-

tion equal and opposite to that of the planet's centre.

Let Jlf, m be the masses of the planet and the satellite ; r the
radius vector of the satellite, measured from the planet's centre

; p
the radius vector, measured from the same point, of the particle

whose motion we wish to determine
; and c the angle between r and

p. The satellite moves in an elliptic orbit about the planet, and
the acceleration relatively to the planet's centre of the satellite is

{M+myjr- towards the planet along the radius vector r. Now the
centre of inertia of the planet and satellite remains fixed in space,

and the centre of the planet describes an orbit round that centre of

inertia similar to that described by the satellite round the planet,

but with linear dimensions reduced in the proportion of in to M+ m.

Hence the acceleration of the planet's centre is >»/r- towards the

centre of inertia of the two bodies. Thus, in order to reduce the

planet's centre to rest, we apply to every particle of the system an
acceleration yji/r'^ parallel to r, and directed from satellite to planet.

Now take a set of rect.ang\ilar axes fixed in the planet, and let

MjT, M^r, Mjr bo the coordinates of the satellite referred thereto ;

and let Jyi, tj/j, f/> bo the coordinates of the particle P whose radius

is p. Tlien the component accelerations for reducing the planet's

centre to rest are - inMj//", - )nM„/r^, - m}*\^r' ' and since these

are the differential cocdicients with respect to pf, p>), pi of the

function ™P,\f r , rr , ir H
-;5 ('''if + i'^i + ^V).

and since cos z = Mj^-l-M2ij + Jf^s^ it follows that the potential of

the forces by which the planet's centre is to be reduced to rest is

mp
f cos :.

r'

Now let us consider the other forces acting on the particle. Tho
Slanet is spheroidal, and therefore does not attract equally in all

irections ; but in this invcsti^tion we may make abstraction of

tho cliipticity of the planet and of the cllipticity of tho ocean due
to the planetary rotation. This, which we set aside, is considered

in the theories of gravity and of tho figures of planets. Outsido
of its body, then, the planet contributes forces of which the poten-

tial is MJp, Next tho direct attraction of the satellite contributes

forces of which the potential is the mass of the satellite divided
by the distance between the point P and the satellite ; this is

—

^ [r' + f' - 2rp ms z'l

To determine tho forces from this potential wo regard p and : as

the variables for differentiation, and we may add to this potential

any constant we please. As wo are seeking to find tho forces which
urge P relatively to ^f, we add such a constant as will make the
whole potential at the planet's centre zero, and thus wo take as the

potential of the forces due to the attraction of the satellite

—

^ {r- + p' - 2rp cos :} r

It is obvious that r is very large compared with p, and wc may
ihercforc expand this in powers of /)/?•. This expansion gives uy

!;p,^' lP, + ^P,+ kc.}
where Pi= cos =, p2=^ cos- ^ - i, P^— ^^ cos^c- I cos z, &c. The
reader familiar with spherical haiinonic analysis of course recog-

nizes the Lcgendre's functions ; but the result for a few terms, which
is all that is necessary, is easily obtainable by simple algebra.

Now, collecting together the various contributions to the potential,

and noticin;j that - • -7'j = -|-cos2, and is therefore cfjual and oppo-

site to tho potential by which the planet's centre was reduced to

rest, wc have as the jiotential of the forces acting on a particle

whose coordinates are p^, pi], p^ I
if

,
mp-— + , (' cos-

p r'
-J) + '?:(5cos^.- cos:) -^ .(1). PoUetial,

Tho first term of (1) is the potential of gravit)', and tnc terms of

the scries, of which two onl}' are written, constitute the tide-gener-

ating potential. In all practical applications this series converges

so rapidly that tho first term is amply sufficient, and thus wo shall

generally denote

r=^Mcos^ = -5) (2)

as the tide-generating potential.

In many mathematical works the tide-generating force is pre-

sented as being dufi to an artificial statical system, which produces

nearly the same force as tho dynamical system considered abcA'o,

This statical system is as follows. Stopping all the rotations, we
divide the satellite into two equal parts, and place tlicni dianietri.

cally opposite to one another in the orbit. Then it is clear that,

instead of the term

Mocii

and a^tH

We have
V [r- + p' - 2rp cos?, r

^y i

'•- 4- p" - 2rp cos ::1-

And this reduces to

\/lr^-^p- + 'Zrp cos :

The first tenn is the same as before ; hence the statical system

produces approximately the same tide-generating force as the true

systrm. The "moon" and "anti-moon," hovt'cver. produce rigor-

ously the same force on each side of the planet, whereas the truo

system only satisfies this condition approximately.^

^ Tlie reader m;^y refer to Thomson and Tait's Natural Philosophy

(1883), part ii. §§ 798-821, for further considerations on this ftnJ

anakp^ous subjects, togethw with some interesting examples.
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§ G. Form of Equilibrium.

Let us consider tlie sliape assumed by a layer of fluid of density

<r, lying on a globe of mass .V, when acted on by disturbing forces

whose potential is „ 3wi „, „ ,, ,..,

f^=2;;p-(<:os-;-l) W-

Suppose tbe layer to be rery tbin, and that tho mean radius of the

layer is a, and let the equation to tho boundary of the fluid be

p = a[l + t(cos=j- J)] (4).

We assume this form, because the theory of harmonic analysis tells

us tliat the departure from spheileity must be represented by a

function of the form cos- :- J. That tlieory also gives us as tho

potential of a layer of matter of depth ta(cos- s- J), and density c,

at an external point the value

f7rffa-( - 1 e(cos-2~ i).

Hence the whole potential, outside of and up to tho fluid layer, is

— + 2^p' (cos- s - J) + i^raa-l - \ e(cos- z-l) (5)-

The first term of (5) is the potential of the globe, tho second that

of the disturbing force, and the third the potential duo to departure

from sphericity.

Now the fluid must stand in a level surface ; hence, if we equate

this potential to a constant, we must get bacl< to the equation (4),

which was assumed to be that of the surface. In other words, if

we put p = n[l + t(cos-2- J)] in (5), the result must be constant,

provided the departure from sphericity is small. In efl'ecting the

substitution for p, we may put p = a in the small terms, but in the

first term of (5) we put

-- =—[l-tcos-:-l)].
p a

Tli« whole potential (5) can only be constant if, after this substitu-

tion, the coefficient of cos-:- J vanishes. Thus we must have
M Sma- , „ .

a 2^"

But if i be the mean density of the planet M= Stto'o, and gravity

g=illa''. Then we easily find that

Zma 1 ,,,

•2yHl-i<r/5
'orm of Thus tlic equation to the surface is

^nili-

rium. r= a| 1 + ;

Zma
j(cos'-d] .(7).

201^ 1 - i<r/5

If (7 be small compared -nnth 5, the coefijcient is Zma/^gr' ; thus we

SCO tliat 1/(1 - fff/S) is the coefficient by which the mutual attrac-

tion of the fluid augments the defof^.ation of the fluid under the

action of the disturbing force. If the density of the fluid be the

same as that of the sphere, tlie augmenting factor becomes ^, and

we have t= Vm«/6""'> whicli gives the form of equilibrium of a fluid

„. 3m g/. 3<r\
sphere under the action of these forces, famco

273~oV ?5 r'

it follows that, when the form of equilibrium is p = a[l + t(cos* 2 - j)],

the potential of the forces is

3(r

5Jf/'-(«! i)- .(8).
_g{.

More generally, if we neglect tho attraction of the fluid on itself,

so tliat <rfd is treated as small, and if p = n(l + s) be the equation to

the surface of the fluid, where s is a function of latitude and longi-

tude, then the potential of the forces under which this is an equi-

librium form is

r=^5 (0).

It thus appears tiiat wo may specify any tide-generating forces by

means of the figure of equilibrium which the fluid would assume
'idc-

[enerat- means of the figure ot eq'

Dg force under them, and in the theory of the tides it has been found prac-

pecified tically convenient to si>ecify the forces in this way.
^_

)y equi- By means of the principle of " forced vibrations " referred to in

ibrium the historical sketch, we shall pass fiom the equilibrium form to

orra. the actual oscillations of the sea.

§ 7. Dcvclopmcnl of Tide-generating Folcntial in Terms of

Hour-Angle and Declination.

We now proceed to develop the tide-generating potential, and

ihall of course implicitly (§ 6) determine the equation to the cquih-

brium figure.
, ..i j- . i

We have already seen that, if z be the moon s zenith distance at

the point P on the earth's surface, whose coordinates refemd to

A, B, C, axes fixed in the earth, are of, ai], of, then

cos: = tM,+ i;M2-f fMj,

where M„ Mj, Mj are the moon's direction cosines referred to the

same axes. Then with this value of cos s—

cos= -- -
i
= 2|,M,M, +2^?^^' -H 2,i-ir,M, -H 2ifM.M,

3 g+7,°-2fni,^-t-M,'-2M,' ,jQ,
+ 2 3 3

The axis of C is taken as the polar axis, and AB is the equatorial
plane, so that the functions off, :j, fare functions of tho latitude
and longitude of the point F, at which we wish to find the potential.

The functions of JI„ Mj, M^ depend on the moon's position, and
we shall have occasion to develop them in two difl'cicnt ways,

—

first in terms of her hour-angle and declination, and sesondly (§
23) in terms of her longitude and the elements of the orbit.

Now let A bo on the equator in the meridian of P, and B 90°

east of A on the equator. Then, if JI be tho moon, tho inclination of
the plane MC to the piano CA is the moon's easterly Iboal hour-angle.
Let A = local hour-angle of moon and S = moon's declination: we
have

M, = cosocosA, M J = cos&io/t, Jlj= sin i,

whence
2M,M„ = cos- 5 sin 2/i, M,' - M„- = cos' S cos 2A,

2M„M3 = 2 sin S cos 5 sin h, 2MjM3 = 2 sin 5 cos 5 cos A,

—' ^
- = 1 - sm' S.

Also, if \ bo the latitude of P,

f = cos X, 1) = 0, i= sin X,

and

{'! = 0,-^^'= icos'X, Ji-=Jsin2X, {, = 0,

•7(t= + ,:i_of=) = j_3in=x.
Hence (10) becomes

cos- 5 - J
= J cos- X cos- S cos 2A -f sin 2\ sin J cos 5 cos h

-Hi (J
- sin= o)(J - sin=X) (U).

The angle A, as defined at present, is the eastward local hour-angle,

and therefore diminishes with the time. As, however, this function

does not change sign with A, it will be more convenient to rcgarct

it as the westward local hour-angle. Also, if A;, be the Greenwich

westward hour-angle at the moment under consideration, and I be

the west longitude of tho place of observation P, we have

A = A„-; (12).

Hcnco we Lave at the point P, whose radius vector is a,

r= ?1^'
{i cos- X cos' J cos 2(A„ - /) -^ sin 2X sin 5 cos 5 cos (Ao - t)

2'"^
-H5(J-sin=S)(i-s;n=X)} (13). Potential

Tlie tide-generating forces are found by the rates of variation of K ^ ,
".

for latitude and longitude, and also for radius a, if we care to find ?^'
'"

the radial disturbing force.
a^gfjand
declina-

§ 8. Evaluation of Tide-generating Forces, and Lunar Deflexion tion.

of Gravity.

The westward component of the tide-generating force at the earth's

surface, where p = a, is dVja cos \dl, and the northward component

\sdVlad\; the change of apparent level is the ratio of these to

gravity g. Therefore, differentiating (13), changing signs, and

writing —/- J for ~%, we have component change of level south-

ward

,
W?\ ,5;„ 2X cos= 5 cos 2(A, - ?) - 2 cos 2X siu 25 cos (A,, - T)

UAr/ -fsin2X(l-3 6in-I= 5)1:

component change of level westward

_ J>n/a\ ,^^ j^ ^^^; J ^j^ 2(j _ ;)

2.U\rJ + sin X siu 5

Lunar
deflexion

ofgravit^

25sin(A,-0} (14)-

The westward component is made up of two periodic terms, one going

through its variations twice and the other ouce a day. The south-

ward 'component has also two similar terms ;
but it has a third

term, which does not oscillate about a zero value. If A be a de-

clination such that the mean value of sin=5 is equal to sin- A,

then, to determine the southward component so that it shall be

a truly periodic function, wo must subtract from the above

sin 2X(1 - 3 sin= A), and the last term then becomes

3 sin 2X(sin' A - sin" S).

In the case of the moon, A varies a little according to the position

of the moon's node, but its mean value is about 16° 31

.

The constant portion of the southward component of force has

its effect in causing a constant heaping up of the w.ater at the

equator • or in other words, the moon's attraction has the ellect ot

cau3in<r 'a small permanent cllipticity of the earth's mean figure.

This augmentation of cllipticity is of course very small, but it is

necessary to mention it in order that the meaning to be attributed

to lunar deflexion of gravity may be clearly defined.

If we consider the motion of a pendulum-bob during any one day,

we see that in consequence of the semi-diurnal changes of level, it

twice describes an ellipse with major axis east and west, with ratio

of axes equal to tho sine of the latitude, and with hnear dimensions

proportional to cos'iS, and it once describes an ellipse whose north

and south axis is proportional to sin 25 cos 2X and whose cast and
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west axis is proportional to sin 25 sin X. Obviously the latter is

circular in latitude 30°. When the moon is on the equator, the

maximum deflexion occurs when the moon's local hour-angle is 45°,

$nd is then equal to i

At Cambridge in latitude 52° 43' this angle is 0"-0216.

' An iitlempt, made by George and Horace Daru;in,' to measure

the lunar dellcxion of a pendulum failed on account of incessant

variability of level occurring in the supports of the pendulum
and arisiiig from unknown terrestrial changes. The work done,

therefore, w.is of no avail for the purposes for which it was instituted,

but remained as a contribution to an interesting subject nosy be-

ginning to be studied, viz., the small changes which are always

taking place on the upper strata of the earth.

§ 9. Correction to Equilibrium Theoryfor Continents.

In tlie equilibrium theory as worked out by Newton and Ber-

noulli it is assumed that the figure of the ocean is at each instant

one of equilibrium under the action of gravity and of the tide-

generating forces. Sir W. Thomson has, however, reasserted' a

point which was known to Bernoulli, but has since been overlooked,

n.amely, that tliis law of rise and fall of water cannot, when por-

tions of the globe are continents, be satisfied by a constant volume

of water in the ocean. The law would still hold if water were

appropriately supplied to and exhausted from the ocean ;
and, if in

any configuration of tlie tide-generating body we imagine w-atcr to

be instantaneously so supplied or exhausted, the level will every-

where rise or fall by tlic same height Now the amount of that

rise or fall depends on the position of the tide-generating body

with reference to the continents, and is different for each such

position. Convei-sely, when the volume of the ocean remains con-

stant, we have to correct Bernoulli's .simple equilibrium theory by

an amount whicli is constant all over the globe at any instant, but

which changes in time. Thomson's solution of this problem has

since been reduced to a form which is easier to grasp intelligently

than in the shape in which he gave it, and the results have also

been reduced to numbers.' It .>[>peai-3 that there are four points

on tlie earth's surface at which in the corrected theory the semi-

diurnal tide is cv..:.:-~=nt, and four othei-s where it is doubled. A
similar statement holds for the diurnal tide. As to the tides of

long jicriod, tlicrc are two parallels of latitude of evanescent and
two of doubled tide.

Now in Beinoulli's theory the semi-diurnal tide vanishes at the

poles, the diurnal tide at the poles and the equator, and the tides

of long period in latitudes 35° 16' north and south. The numerical

solution of the corrected tlicory shows th.it the points and lines of

doubling and evanescence in every case fall close to the points and

lines where in the uncorrected theory there is evanescence. When
in passing from the uncorrected to the corrected theory we speak of

a doubled tide, the tide doubled may be itself nil, so that the result

may still be nil. The conclusion, therefore, is that Thomson's cor-

rection, although theoretically int(*resting, is practically so small

that it may be left out of consideration.

III. Dynamical Theory of Tides.

§ 10. Historieal Eyjjlanatiou.

The problem of tidal oscillation is essentially a dynamical one.

Even when. tlie ocean is taken as covering the whole earth, it pre-

sents formidable difficulties, and this is tlio only case in whicli it

has been hitherto solved.* Laplace gives the solution in bks. i,

and iv. of the Ilhanique Cilcstc ; but his work is unnecessarily

complicated by the inappropriate introduction of spherical harmonic
analysis, and it is generally admitted that his investigation is

difficult. Airy, in his "Tides and Waves" (in Eney. Metrop.)

presents the solution free from that complication, but he has made
i. criticism of Laplace's method which wo believe to be wrong.

Sir W. Tliomson has written some interesting papers (in Phil. Mag.,

1875) in justification of Laplace, and on these we base the following

paragraphs. This portion of the article is given more fully than
others, because there exists no complete presentment of the theory

free from objections of some kind.

§11. Equations of Motion,

L«t r, 6, <j> be the radius vector, co-latitude, and east longitude of

a point with reference to an origin, a polar axis, and a zero-meridian

rotating with a uniform angular velocity n from west to cast. Then,
if M, H, S be the radial, co-latitudinal, and longitudinal accelerations

of the point, we have

1 Jteporls to the Srilish Assoc.. ISSl C\'ork) and 18S2 (Southampton).
* Thdiiison and Tait, Kat. Phil, § 807.
8 Darwin and Turner, Proc. i^oy. Soc, 1S86.
* Sir W\ Tlioinson'a paper "On the Gravitational Oacillationa of Rotating

Water," In Fhil. Mag., August 18S0, bears on the Fame subject. It Is the only
attempt which baa hitherto been made to consider tha effects of the earth's
.*»tatloD on the oscillations of land-locked eoas.

iJ=
rfV

dt-' \di)
,de\

'dt)
„_1 df „rfi?\

"~r dl\" dt) V dt
r sinffcos sl ^, -H')

Zf=

.^I5V

Vsin 6 dt\J '\dt

Now suppose that the point never moves far from a zero position

and that its displacements ^, Tjsin^ co-latitudinally ana__ longi-

tudinally are very large compared with its radial displacement p,

and that the velocities are so small that their squares and products

are negligible compared with n-f- ; then we have

-T.= -jf
* very small quantity

;

^ dl~ dt'

Hence (15) is approximately

Ji= - n'rBm- B

^_d'i
"~ df

d^
H=

2)1 sin9 cos » -^ I

(1©

sin 6 -,- - -f In cos 6 ,,
dt- dt

With regard to the first equation of (16), we observe that the time

has disappeared, und tliat Ji has exactly the same form as if the

system were rendered statical by introducing a potential ^Ji^j'^in^tf

and annulling the rotation of the axes, faince inertia plays no
sensible part radially, it follows that, if we apply these expressions

to the formation oi equations of motion for the ocean, the radial

motion need not be considered. We are left, therefore, with only
the last two equations of (16).

Wc now have to consider the forces by which an element of the

ocean is urged in the direction of co-latitude and longiuidc. Tliese

forces are those due to the external disturbing forces and to the
pressure of the surrounding fluid, the attraction of the fluid. on
itself being supposed negligible, AVe have seen in (9) that, if

fluid on a sphere of radius a be under the action of disturbing forces

whose potential is Vr-, and if r^a-I-fj be the equation to the sur-

face, then must pfj= C/a-. Hence, if z be the equilibrium height of

tide, the potential of the disturbing force is gtr-ja-. But, if the

elevation be Ij, the potential under which it would be in equili-

brium is g]:]r-/a'. 'I'herefore, if i) bo the elevation of the tido

in our dynamical problem, the forces due to hydrostatic pressure

on an element of the ocean are the same as would be caused by a
potential -yi)r-/a'. Hence it follows that the whole forces on the
clement are those due to a potential - g{\] - t)r^ja\ Therefore from
(16) we see that the equations of motion are

g-2nsin9cos4^=-|i(rj-t) ^

'l^ -^-5r_-rf(f,_,)

COBI'

ponoA
accefcr^

tioBs.

CtllD-

poneov

forces.

sin B ~ -1-2)1 cos (

dt"

.{ID.

dt a sin 9 d(f>

It remains to find the equation of continuity. This m.ay be deduced
geometrically from the consideration that the volume of an clement
of the fluid remains constant; but a shorter way is to derivo.it from
the equation of continuity as it occurs in ordinary hydrodynamical
investigations. If F be a velocity potential, the equation of con-

tinuity for incompressible fluid is

Eqoa-
tions'i.

nwtiOB,

Sr

^d<j>\ r sin e d<p )

dV \
rsinS -j-JrSf I

rtitf /

The element referred to in this eciuation is defined by r, B,
<f>,

r + 5r, e + S9, tp + Sip. The co-Utitudmal and longitudinal veloci-

ties are the same for all the elementary prism defined by 6,
<f>,

e + Se, <p + 5^. sni the sea bottom. Then - -

Jr,

Idi dt' rs\ned<j>'

sin B-^ ; and, since the radial velocity is d\)jdl at the surface of the
dt

we have Hence, integrating with respect to from

ocean, where r= a + '/, and is zero at the sea bottom, where r= a,

dV_r-ad\)
dr t dt'

r = a -1-7 to r= (i, and again with respect to t from the timo ( to tht.

time when fj, {, ri all vanish, and treating 7 and i) as small com-
pared with a, we have

losin9-t-^j(7{sine)-t-J^(7.,sin«) = (18). ]

This is the equation of continuity, and, together with (17), it form.',

the system which must be integrated in the general problem of tho

tides. The difficulties in the way of a solution are so great thai

none has hitherto been found, except on the supposition ths.O

7, the depth of the ocean, is only a function of latitude. In tWa
case (18) becomes
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?'»+s-a^rf4(>f=-«)+>S=o- .....(19).

§ 12. Adaptation to Forced Oscillations.

Since we may suppose that the free oscillations are annulled by
fiiction, the solution required is that corresponding to forced oscil-

lations. Now we have seen from (13) that t (which is proportional
'.o K) has terms of three kinds, the first depending on twice the
moon's (or sun's) hour-angle, the second on the hour-angle, and the
third independent thereof. The coefficients of the first and second
terms vary slowly, and the whole of the third varies slowly. Hence
t has a semi-diurnal, a diurnal, and a long period term. We shall
see later that these terms may be expanded in a series of appro.-?i-
mately semi-diurnal, diurnal, and slowly varying terms, each of
which is a strictly harmonic function of the time. Thus we may
assume for c a form e cos {2nft + 1:^ -f a), where/ and k are numbers,
and where e is only a function of co-latitude and of the elements of
the orbit of the disturbing body. According to the usual method
of treating oscillating systems, we may therefore make the follow-
ing assumption for the form of solution

e = e cos [Infl + k<ti + a)

J) = h cos [2nft -f t^ -^ a)

I = X cos (2n/t -t- k(f> + q)
i; = y sin {2nfl -f A-^ -)- o) )

where e, h, x, y are functions tf co-latitude t only. Substituting
these values in (19), we have

sl^ ^^(7-^siue)-Hi-7y-fha = (21).

Then, if we write u for h - e, and put m^n'ajg, substitution from
(20) in (17) leads at once to

x/=-j-y/sin^ cos *=-.;;-

^

...(20).

4m sin 6 )
y/'sintf-fx/cosS

Solving (22) for x and y, we have

, « , „, 1 /dn k cos ff

^
' ^iii\de f sin

• »iji t n\ -1/cosSefu
y Sin *(/=- cos' «) =-—(-— -r^ +im\ / de sin

Then substituting from (23) in (21), we havo

/ . „dn k A-, ^1^1^ + J^Y^sm^ — -!-- ucos(?n ,. / rf« sin?

3'
k\x \

sin 9/ J

!23).

iin« de\_—
de f 1)]- ^Xsiu e{/- - cos- 6)

f- - cos- e

+ ima{\\ + t) = (i _ (24).

This is Laplace's equation for tidal oscillations in an ocean whose
,depth is only a function of latitude. When u is found from this
equation, its value substituted in (23) will give x and y,

§ 13. Preparationfor Solution,

Prepira- The ocean which is considered in this case is not like that on the
tioD for earth's surface, and therefore it does not seem desirable to pursue
•olilioo. the integration of (24) except in certain typical cases.

In (13) we have the expansion of the disturbing potential and
implicitly of the disturbing forces in three terms, the first of
which is variable in half a day, the second in a day, and the third

in half the period of revolution of the tide-raising body. Forestal-

ling the results of chapter iv.—each of these terms may be expressed
as the sum of a series of strictly harmonic functions of the time

;

the first set of these have all approximately semi-diurnal periods,

the second approximately diurnal periods, and the third vary

« slowly in dependence on the periodic time of the tide-generating

body. The first set involve twice the terrestrial longitude, the
second the longitude, and the third set are iudependent of the
longitude of the place of observation. From these statements
compared with (13) we see tliat in the sc^i-diurnal terms / is

approximately unity, t= 2, and t=E sin' 9 ; in the diurnal terms

/ is approximately \, k = \, and £=E sin 6 cos 9 ; in the terms of
long period/ is a sniali fraction (for the fortnightly tide about ^),

. it= 0, t= E(J-cos^ 9). The departure from exactness in the rela-

:tion /=1 for the semi-diurnal, and/=i for the diurnal terms is

generally (except for certain critical depths of ocean) not such as to

greatly change the nature of the results from those obtained when
/=1 and J rigorously. Hence the integration of (24) will be
pursued on these three hypotheses, giving Laplace's three kinds of

oscillation. The hypothesis which will be made with regard to y
is that y = l{\ -q cos- 9), and in the case of the semi-diurnal tide-s

we shall be compelled by mathematical difficulties to suppose q to

be either unity or zero. The tides of zonal seas may be worked out,

and more complex laws of depth may be assumed ; but for the

discussion of such cases the reader is referred to Thomson's papers

in Phil. Mag., 1875.

There might be reason to conjecture that the form of u would be

similar to that of e, and this is in fact the case for the diurnal tides I

fcr any value of q and for the semi-diurnal tides whetl J iS unity
Before proceeding fiirtlier it wiU 'be convenient to exhibit two)
purely analytical transformation* of the first two terms of (24)1
which hold true for certain values of /t and/, and when u has such)
a form as that suggested. If we put /t = l,/=J, 7 = ^(1-? cosif),
taen, }i v = Asine cos 9, it will be found on substitution that

1 d
sin 9 de

)'(sine^-t-2i>cos9)

--y-
Scot e--f-^^

de sin' e

i-cos=9 '
J

Again, if we put A-= 2,/=l, = 1 v=

.do \ dv

- Slqv ...(25).
- cos'

l{l-cos-$)= lsin'e,mi if

1 d
( J" -^2vcos» 2t)

') cot 9''-+—r-

^-2y- <'*""'»
-8lv ...(26).Bin9de 1-cos'fl -'

1 _ cos' 9 - •

that u 13 expressed in a series proceeding^by powers of I thus

ii = v,+ v,- + v,L + (27).

Let v„, r,, Vj, ic, be so cliosen that, when u is substituted in (24)the coefficient of each power of I vanishes independently ; then
the term independent of I obviously gives v,= - e, and the connex-
ion oetween successive v's is

^dv„,k \-l
/cos9di^_^kv„

sm9de] pj—

-

+ yi'„;

q kyV / de

Bin e (J^ - COS- e)cos's

+ imlv„^i= (28).
We shall suppose below that u is expansible in the form (27), and

shall use (28) in conjunction with (25) or (26) for finding the
successive values of the v's.

§ 14. Diurnal Tide.

Let us first consider the diurnal tide's. We have e = E sin 0cos 0, Dinm»^k= 1, and /= J ; then ii„= - E sin e cos 9. Hence by (28) and (25J tide.

-8?yi>5-f 4m/t.-, = (29),

and therefore v,= ^t)„. Applying the same theorem a second time,

f2=(2j/»»)i'i,andsoon ; therefore n= »^l-|-2Jj/ma-K2Z?/ma)'-F...]
«« e

(30).

13ut u = h-e
1 - 2lqjina

hence ,

1 - 2lq/ma

2lqlma
.(31).l-2lg/ma

It appears, therefore, that the tide is " inverted," giving low water
where the equilibrium tide gives high water. l[g= 0, so that Uie
ocean is of uniform depth, the tide vanishes.

§ 15. Semi-Diumal Tide, with Variable Depth.
Kext Jet us consider the semi-diurnal tide in the case where j = l, Semi-

so that 7 = ;sin'«. Then e = E sin' *, i-= 2, /=1 ; also r„= - e= diurnal
-E sin's. Hence by (28) and (2G) -8/i'„-l-4m?p, = 0, whence 11,= tide.

2/miio. Applying the same theorem a second time, e.=(2/m)'uo,
and so on ; therefore u = U;,[l -f 2//ma -^ [2l/ma)- + ...]

_ "0
_

- 2//7no'

,.(32).

1 - 2l/ma 1 -

rr V 2!/ma
Hence h = u -f e = - =

—

—-,— „
1 - 2llma

Jl2llma=i, the height of tide is equal to the equilibrium height
j

but it is inverted, giving low water where the equilibrium theory
gives high water. In the case of the earth m = 1/289, and thereforo
this relation is satisfied if / = a/1 156. Hence in a. sea 3000 fathoms
deep at the equator, and shallowing to the poles, we have inverted
semi-diurnal tides of the equilibrium height.

§ 16. Semi-Diumal Tide, with Uniform Depth.

The method of development used above, where we proceed by
powers of the depth of the ocean, is not applicable where the depth
IS uniform, because it leads to a divergent series. We have there,

fore to resume equation (24). In the case of the semi-diurnal tides

we have for the depth 7 = ^ (a constant by hypothesis), i- = 2, /=!
approximately, and e = Esin'S. Now for brevity let p=ima/l,

sin 9, so that e = Ei''. Then we find that on development (24)
becomes

„s(l _ y-!)
d'u da

dr'
:P-(S-2y'-S,^)\i=- SEy
dv

..(33).

.(34).

Let us noT assume as tbo solution of this equation

u = (A', - E)^' -fKy -1-K^ -F . . . -f A'2,k'< ^.

.

Substituting from (34) in (33), and equating to zero the coefficient*

of the successive powers of r, wo fina K., = E K^ apparently inde-

terminate, and
2i(2i-f6)ff'5H4-2i(2»-f3)^»M-Hpira= (S5).

Since ^",=0, thisequation of osndition may be held to apply for

all positive integral values of :, beginning with i = 0. It is obvioua

that K^ is determinable in tenna of K^ and K^, K^ in terms of £•
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!''=0^^)0-.T^3-)>

and Kt, &c., so that all the K'e are to be found in terms of K^,

which is known, and of K^, which is apparently indeterminate.

The condition for the convergency of the series (34) for u and for

the series dxxldv is that E^^2lKa shall tend to a limit less than

unity. The equation (35) may be written

A'2i.H _2 t + 3 p Kg ,gg.

i'sH-j 2i + 6 2t'(2i + 6) S'ji+s \"^ ''

Now S'li+i/ Km tends to be either infinitely small or not infinitely

small. If it be not infinitely small in the limit, the second term

on the right of (36) becomes evanescent when i is very great, and

jpfe have in the limit when i is very large

—

K^^~P^ 2i + 6 L 2(J + 3)J L -2iJ

Bub the ratio of successive terms of VCl "''")' tends to become

(1 - |/j)>'^ Hence, if .ffii+j/^a does not tend to become infinitely

small, u=A + BVl -x-', where A and B are finite for aU values of y.

Again, under the same circumstances we have in the limit when i is

very large

—

(2i + 4)g'in.4V«HJ _ 2t + 4 2i+,3

(2i + 2).£'2H^'»-M~2» + 2' 2i +
= (1 - 1/2jV.

But the ratio of successive terms of (1 - v^Y^ tenas to (1 - i/«>'-

Hence, if K^t+slK^ does not tend to become infinitely small,

dajdv= C+ D(l - v'')~i, where C and D are finite fer all values of r.

Kow 4^ =^ ViT75"= cVf^;' + D.
dff dv

Therefore at the equator, where v = \, da/dB^T), a. finite quantity.

Hence the hypothesis that ^ii+j/^a tends to be not infinitely small

leads to ^he conclusion that u and dn/dO are finite at the equator.

But on account of the symmetry of the system the co-latitudinal

displacement. I must vanish at the equator, and therefore x also.

By (23), when/=l, f:=2, y = am 0,

'''^ =^G + 2ucos9).
,

But we have just seen that this hypothesis makes n finite when
» = 1 or 9= 90°, and therefore at the equator

x=-— ,-T, a finite quantity.
4m do ^

Now symmetry necessitates a vanishing valae of du/d9 at the

equator. Thus the hypotliesij that Kzi^^jK^ tends to be not in-

finitely small is negatived, and we conclude that, on account of

the symmetry of the motion, it is infinitely small for infinitely great

values of i. This being established, let us write (36) in the form

.^a+a_ i^
iTa ~2i» + 3i-(2i= + 6j)5'MWj^a+a

Hence by repeated application of (36a) we have

[(» + l)' + 3(t+ l)]/3

,.(36a).

JC^ 2t' + 3i-
(i' + Si

2(i + l)"+ 3(i + l)--2(j^2y+-3f. + 2):-&c. (37).

And we know that this is a continuous approximation to ^aW-^a,
which must hold in order that the latitudinal velocity may vanish

at the equator. Writing ^1= K^n-'ilKu, all the JV's may be com-
puted from the continued fraction (37). Then

ira= E, KJE = Ni, KJY,= N^Na KJ'&= N:^N^i, &c.

We cannot compute K^ from Kt, Kg from K^ and so on ; for, if we
do, then, short of infinite accuracy in the numerical values, we shall

be gradually led to successive values of the Ka which tend to

equality.'

This process was followed by Laplace without explanation. It

was attacked by Airy in his " Tides and Waves " (in Ency. Metrop.

)

aid by Ferrel in his Tidal Besearches (U.S. Coast Survey, 1873), but

waj justified by Sir W. Thomson in the Phil. Mag. (1875, p. 230).

The investigation given here is substantially Thomson's.
Laplace gives numerical solutions for three difl"erent depths of

the sea, rsVin t«W>' a « 1 "i t of the earth's radius. Since m=-,\^,
these correspond respectively to the cases of ^==40, 10, 6, and the

solutions are

/3= 40, h= £{>'''
-I- 20-18621'* -t-10-1164;'« - 13-1047v' - 15-4488>'M

-7-4581»i»- 2-1975.'"- 0-4501vf« - O-OeS?!-"
-0-00821'™- 0-0008x=='_ 0-DOOlx"...}

^= 10, h= E{^=-^ 6-1960J/* + 3-2474y« -1- 0-7238»»-l- 0-0919;-"

.H-0-0076v»=>-H 0-0004^'*...}

/5= 6, h= E{i''-f 0-7504.'* + 015661''' -h 0-0157>''-1-0-0009>''<'-I-...}

1 Thomson calls this a dissipation of accxiracy. It may be illnstrated thns.
Consider the equation x3-3z+2=0, which may be written either x=i+ii^ or
x=3-2/z. Now letx„^j = §+ Jza^ and suppose we start with any value lo. less

than unity, and compute a:i, x^,... x^. Then, starting with x„ in the equation

»„_j = 3 - 2/x„, if we work backwards, we ought to come to the original value

Xq. In i&ct, however, we shall only do so if there is infinite accxuucy in all

the numerical values. For, start with xo = J, then x\= -75, a^= -8542, 13= -9099,

0:4= -9527, ^s = -9092 ; and the values go on approximating to 1, which is s root of
the equation. Next start backwards with ^5= -97, and we find X4= -938, 3:3= '868,

iCj=-696, ii=-127,ro= -12-75, i_]=3-157, a:_2== 2-367, j:_3 = 2-156, ii:_4=2-072;and
the values go on approximating to 2, the other root of the equation.

Since h vanishes when v = 0, there is no rise and fall of water at

the poles. When v = 1 at the equator, we find

/3= 40, h= -7-434E
/3= 10, h= 11-267E
p= 5, h= 1-924E.

The negative sign in the first case shows that the tide is inverted
at the equator, giving low water when the disturbing body is on
the meridian. Near the pole, however, that is, for small values of

I', the tides are direct. In latitude 18° (approximately) there is a
nodal line of evanescent semi-diurnal tide. In the second and
third cases the tides are everywhere direct, increasing in magnitude
from pole to equator. As ^ diminishes the tides tend to assume
their equilibrium value, because all the terms, save the first, become
evanescent When (3 = 1 (depth ^V of radius) the tide at the equator
still exceeds its equilibrium value by 11 per cent. As p diminishes

from 40 to 10 the nodal line of evanescent tide contracts round the

pole, and when it is infinitely small the tides are infinitely great.

The particular value of § for which this occurs is that where the free

oscillation of the oceaA has the same period as the forced oscilla-

tion. The values chosen by Laplace were not well adapted for the
illustration of the results, because in the cases of /3 = 40 and /3= 10
the depth of the ocean is not much different from that value which
would give infinite semi-diurnal tide. For values of § greater than
40 we should find other nodal lines dividing the sphere into regions

of direct and inverted tides. We refer the reader to Sir W.
Thomson's papers for further details on this interesting point.

§ 17. Tides ofLong Period; Zaplace's Argvntent
from, Friction.

In heating these oscillations Laplace remarks that a very small LaplaM**

amount of friction will be sufficient to cause the surface of the argu-

ocean to assume at each instant its form of equilibrinm, and he ment
adduces in proof of his conclusion the considerations given below, from

The friction here contemplated is such that the integral effect isfri'-^ion

represented by a retarding force proportional to the velocity of the unsootid-

water relatively to the bottom. Although proportionality to the

square of the velocity would probably be nearer to the truth, yet

Laplace's hypothesis suffices for tlie piesent discussion.

In oscillations of this class the water moves for half a period north,

and then for half a period south. In oscillating systems, where the

resistances are proportional to the velocities, it is usual to specify the

resistance by a modulus of decajr, namely, that period in which a

velocity is reduced to e'^ of its initial value by friction. Now the

friction contemplated by Laplace is such tliat the modulus of decay

is short compai-ed with the semi-period of oscillation. The quickest

of the important tides of long period is the fortnightly (see chapter

iv.) ; hence, for the applicability of Laplace's conclusion, the modulus
of decay must be short compared with a week. Now it seems prac-

tically certiin that the friction of the bed of the ocean would not
materially affect the velocity of a slow ocean current in a day or two.

Hence we cannot accept Laplace's discussion as satisfactory. How-
ever this may be, we now give what is substantially his argument.

Let us write S for the reciprocal of the modulus of decay. Then
the frictional forces inb-oduced on the left-hand side of (17) are

+ edi/di in the first and sin SSdrj/dt in the second. Laplace's

hypothesis with regard to the magnitude of the frictional forces

enables us to neglect the terms dr^jdi"^ and sin 6 drT^jdt^ compared
with the frictional forces. Then, if we observe that in oscillations

of this class the motion is entirely latitudinal, equations (17) and
(19) become di df)

_e^ - In sin 9 cos e ^'= - - Ts(h - 1)
dt dt ade^-' '

mnee^ + 2n cos 9^=
as at

})<i!sin9 + ^(7£sin9)=

,.(38).

.(39).

From the first two of these we easily obtain

(..i^'cos«9)^l= -11^(5,-,...,

As a first approximation we treat d^/dt as zero, and obtain lj = t,

or the height of water satisfies the equilibrium theory. In theso

tides (see chap, iv.) e =E (^-cos^^) cos il, so that from the third

equation of (38) we can obtain a first approximation to ^ ; then, sub-

stituting in (39), we obtain on integration a second approximation

to \). Laplace, however, considers as adequate the first approxima
tioD> which, is simply the conclusion of the equilibrium theory.

§ 18. Tides of Long Period in an Ocean of Uniform Depth,

As it seems certain that these tides do not satisfy even approxi-
mately the equilibrium law, we now proceed to find the solution

where there is no friction. In the case of these tides i = 0,/a smal]
fraction, and e= E (^ - cos^ 6), The equation (24) then becomes

1 d
sin do'

y=- COSTS'

rffl|-f4ma(u + e)=!gj

COSTS'
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BT; writing n for cos* and e = E (J -/*'),

|;(^i^£)=^'"«("+^' t^"'-

jWe shall confine the investigation to the case where y= l, a. con-

stant, and "where the sea covers the whole surface of the globe.

The symmetry of the motion in this case demands that u when ex-

panded in a series of powers of n shall only involve even powers.

Let us assume, therefore, that

^,J = B^ + B3;.'+...+B„+,m"«+ (11).

Then l-M'j_u^B_^^(B^.B^,^,^_,,^(B^,^,_B^^_,,^.„^...

,J du\^ri^:^")=B,+3(B^ B,)m'+...

-K2i-H)(B2,+i-B:i-uM"+.. ...(42).

Again,

^= -/'BiM + (B, -fB,)M.' +...+ (Bji-i -/"Ba+iV"+' + (43),

u = C-J/'B,m' + J(B,-,'^B>«-i- ... -^i.(BJ,-,-/'B„_,);x='-^. (44),

where C is a constant. Then, writing fi for ima/l, as in the o>ise of

the semi-diurnal tide, substituting from (42), (43), and (44) in (40),

and equating to zero the successive coefficients of the powers of /u,

we find -C^ -iE-(-Bi//3

^'"^^"23-^'^) + *'^^ = "

(45).

B,«-B...(l-2.(2^/'^)-2^B.., =

Thus the constant C and B3, B,, &c., are all expressible in terms of
B,, and Bj is apparently indeterminate. We may remark that, if

-2J^-''
J/3E, or B-i= -2E,

the equation of condition (45) may be held to apply for all values

of t, from ono to infinity. Let us write (45) in the form

Bai+i . 1 j^g P B.j-a

B:i-i 2i(2t + l)''
'^ 2t(2i-f l)B2,-i ^ ''

When i is large B2(.(.]/B2i-i either tends to become infinitely small
or it does not do so. Let us suppose that it does not tend to become
infinitely small. Then it is obvious that the successive E's tend
to become equal to one another, and so also do the values of

(Bji-j-Z^Boi-:) /2i and the coefficients of du/dfi. Hence we have
duld)i = L + M/{1- ij.'), for all values of ^, where i and M are

finite. Hence this hypothesis gives infinite velocity to the fluid at

the pole, where fi — l. But with a water-covered globe this infinite

velocity is impossible, and therefore the hypothesis is negatived,
and BjH-i/Bji-i must tend to become infinitely smalL This being
established, let us write (46) in the form

B;i-i _ 2i(2i-H)

Bs(_j , _ f^p _ Baj+i

B=,-,

.(47).

2:(2i-l-l)

By repeated applications of (47), we have in the form of a con-
tinued fraction

B«., 2i(2i-l-l) j3

Ba-3 PP (2i-l-2)(2i-f3)

2i(2i-H) f?
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solid equatorial protuberance. Therefore precession and nutation

take place sensibly as though the sea were congealed iu its mean
position. If the ocean be regarded as frictionless, the principles

of energy show us that these insensible additional couples must be

periodic in time, and thus the corrections to nutation must consist

of semi-diurnal, diurnal, and fortnightly nutations of absolutely

insensible magnitude. We shall have much to say below on the

results of the introduction of friction into the conception of tidal

oscillations as a branch of speculative astronomy.

§ 21. SoTM Phenomena of Tides in Rivers.

r In § 2 we have given a description of some of the phenomena of

the tide-wave in rivers. As a considerable part of our practical

knowledge of tides is derived from observations in estuaries and
rivers, we give an investigation of two. of the most important
features of the tide-wave in these cases. It must be premised that

when the profile of a wave does not present the simple harmonic
form it is convenient to analyse its shape into a series of partial

waves superposed on a fundamental wave ; and generally the prin-

ciple of harmonic analysis is adopted, in which the actual wave is

regarded as the sum of a number of simple harmonic waves.

The tide-wave in a river is a "long" wave in which the vertical

Tnotion of the water is very small compared with the horizontal,

the river very shallow compared with the wave-length, and the
water which is at any moment in a vertical plane always remains
so throughout the oscillation.

Suppose that the water is contained in a straight and shallow
canal of uniform depth ; then take an origin of coordinates at the
bottom, with the x axis horizontal in the direction of the canal,

and the y axis vertical ; let A be the undisturbed depth of water
;

let A-^1) be the ordinate of the surface corresponding to that fluid

whoso undisturbed abscissa is x and disturbed abscissa K-f-f ; and
let g be gravity. The equations of motion and continuity ' are

d?i_ ^ cP(ldx'> ^
-3\l + d(ldxf\
_-hdildx [

df
(52).

'"
l + d(ldx )

For brevity wo shall write v'= gh ernA u = vt- x. Since for " long "

waves d(ldz is small, the equations (52) become approximately

rii-" dx'

\dxj J

,.(53).

5_
. A dx

Tor finding a first approximation we neglect the second term on
the right of each of (53). The solution is obviously

f= (ico3 m(i'<-a;) = ocosm«'l .,.,

>)= -maAsinmu / ^
''

6i) gives the height of the water whose undisturbed abscissa is

X, and since { is small this is approximately the height at the point
Dn the bank whose abscissa is x. But now suppose that at the
origin (the mouth of the river) the canal communicates with a

basin in which there is a forced oscillation of water-level given by
ri =H sin nt (55).

This represents the oceanic tide, and n is that which we call beIoW|

(§ 23) the speed of the tide. Then obviously m^n/v, so that at
any point x up the river

, = ^sinn(i » ) .(56).

(56) gives the first approximation to the forced tide-wave, and
it is clear that any number of oscillations may be propagated inde-

pendently up the river with the velocity \/gh due to the depth of Over
the river. In passing to the second approximation wo must senaiate tides,

the investigation into two branches.

(i.) Ooer-1'ides (see § 24).—We now suppose that the tide at the
river mouth is simply (55). On substituting the approximato
values (54) in (53) our equations become

-/Ti=i'^jZ:i + ^v'a'm' sin 2mw
dx'

dx '
\m''a? cos 2m«

i (67).

We have now to assume an appropriate form for the solution of (57),

such as { = a cos mu -I- As: cos 2m»-(- B sin 2;iiu (58).

We have here in effect assumed that the second and third terms of

(58) are small compared with the first. It is clear, however, that
at a distance from the origin the term in A will become large.

This difficulty may be eluded by taking the canal of finite length,

and supposing that, where the canal debouches into a second basin,

a second appropriate forced oscillation is maintained. The length
of the canal remains arbitrary, save that the second term of (58)
shall still be small compared with the first. On substituting from

(58) in (57) we have B indeterminate and A= - |ti-m- ; hence

rijh = ^m^a^- ma sin m-u -f \ ni'o^arsin 2mu + (2mB - |ni-a-)co3 2tnii (59).

This g^es the elevation of the water whose undisturbed abscissa

is X, that is to say, at the point whose abscissa along the bank is

X = x + i. If we put x = X - ^\xi the largest term of (59), and treat

^ as small, and put x = X in the small terms, (59) becomes
7)/A= - ma sin m(vt - A') -H |mVA' sin 1m{vt - X)

+ (2mB - im'a') cos tm{vt - X).

Bnt at the origin (55) holds true, therefore B = i%ma'', -mah = ff,

andm;) = n. Thus the solution is

/ X \ ZIPn . / X \
, = i7s.nn(<--^-)+^^-^Xsin24«-^)

From (60) we can see what the proper forced oscillation at the Solutios

further end of the canal must be ; but tliis matter has no present giving

interest. The first term of (60) being called the fundamental, the first

second gives what is called the first over - tide ; and by further over-tid»

approximation we can get the second, third, &c. The over-tido

travels up the river at the same rate as the fundamental, but it has
double frequency or "speed," and the ratio of its amplitude to that

of the fundamental is —r -4=.

As a numerical example, let the range of tide at the river mouth
be 20 feet and the depth of river 50 feet. The "speed" of the

semi-diurnal tide is about 1/1 '9 radians per hour ; \Jgh = 'A7 miles

per hour : hence --T —^= = ;rr!.X. Therefore 34 miles up the river
^A \/gh 342 ^

(CO). k

the over-tide is T^th of the fundaniental and has a range of 2 feet.

If the river shallows very gradually, the formula will still hold,

and we see that the height of over-tide varies as (depth)~3.

Fig. 1 * read from left to right exhibits the progressive change
of shape. The steepness of the advancing crest shows that it is a

shorter time from low to high water than vice versa. The law of

the ebb and ilow of currents mentioned in § 2 may also be easily

determined from the above investigation. We leave the reader to

determine the eff'ect of friction, which is given by inserting a term
-fidi/dt on the right-hand side of (57).

(ii. ) Compound 7'idcs (see § 24).—We shall now consider the
mutual influence of two waves of different periods travelling up
the river together. In the first approximation they are quite inde-
pendent, and we may assume

i= a eos m{vt- x) + b cos[7t(vt - x) + 1] (61).

Id proceeding to the second approximation, we only take notice
of those terms which result from the interaction of the two, and
omit all others, writing for the sake of brevity

{m-n\ ={m- n){vt -x) ~e,
{m + n] ={m + n){vl -x) + e.

With the value of { assumed in (61), we find, on substituting in (53)
and only retaining terms depending on mutual influence, that the
equations for tlie second approxintation are

1 See, for txample. Lamb's Hydrodynamics, chap. vii.
5 From Airy, "Tides and Waves."

•^63);

^ = v'^^ + iv^abmn[{m + n) sin {m + n} - (m - n)s\n\m - n]] \.ien\

rilh = - a6m?i[cos (m -t- n] - cos [m-n]]- d^/dx J
Now let us assume as the solution

( = a cos m{vt -z) + Ax cos {m + n} + Ti sin {m + n]

+ b cos [n{vt -x) + e] + Cx cos {m - n) -f D sin {m - )i

and let us elude the difficulty about the increasing- magnitude of

tlie second term in the same way as before. Substitutin" in the

equation of motion, we have for ail time,

2(m -H n)A sin [in + n] + 2(ot - n)C sin {m - n}

+ labmn[{m + n) sin [m + n] -(m-n) sin {m-?i)] = 0.

This gives A= - JaJinn and C= +iabmn. B and D remain arbi-

trary as before, and will be dropped, because tlicy are to be deter-

mined by the condition that at the origin the terms of dt/dx in

cos {m-fn}, cos(m-») are to vanish, whence
>)/'» = - am sin m(vl -x)- bn sin [n(u<«- x) + e]

-^ ^abmn[{m + n)x sin {m + n] - (m - n)x sin [m - ii} ]

-^ terms iu cos jm -I- n\ and cos {m-n}.
Then we pass from a: to X as in the last section, and make the

terms in cos {m -I- n} and cos {m - n} vanish by proper values of B and
D, and we have

q = amhsin'm{vt - X)- bnhsin[n(vl - x) -f f]

+ %abmnX[{,m + n) sin \m + n\ - (m- )i)sin{m-7i}] (64).

Now at the river's mouth, where x-0, suppose that the oceanic tide

is rejreseuted by ij = i/', sin n^l -h ZTj sin {nj, -f t).
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Then — am=HJh, -hn-

so that (64) becomes

,.ir,™.,(,--4.)+ff,«.[^,-^)+,]

As a numerical example, suppose at the mouth of a river 50 feet

deep that the solar semi-diurnal tide has a range 2jffi = i feet, and
the lunar 2ffj= 12 feet ; then n^ + ^2=5-^ radians per hour, »h - n, = -jV

radians per hour, and as before \/gh= 27 miles per hour. With
these figures Slf^H^ "i + 'X-

Thus 15 miles up the river the quater-diumal tide (in § 24 below,

called MS) has a semi-range of an inch. But the luni-soiar fort-

nightly tide (called MSf in § 24) would have a semi-range of -^th
of an inch. Where the two interacting tides are of nearly equal

speed, the summation compound tide is very large compared with
the differential tide. As before, when the river shallows gradually

this formula will still hold.

It is interesting to note the kind of effect produced by these

compound tides. When the primary tides are in the same phase

""-m^-

Then K-H„,)(<_^)+,= 2n,« -

(»i "=>('-^.^
X
\/ghf

— — — =sin

("1+".);^;

•('h-

[2n..-(V+„,)^]

and

4A s/gh -

"'"
s/gli

Hence the front slope of the tide-wave is steeper at spring than at

neap tide, and the compound tide shows itself in the form of an
augmentation of the first over-tide ; and the converse statements

hold of neap tide. ^Also mean-water mark is lower and higher
alternately up the river at spring tide, and higher and lower alter-

nately at neap tide, by a small amount which depends on the dif-

ferential tide. With the river which we were considering, the
alternation would be so long that it would in actuality "be either

all lower or all higher.

liT. The Harmonic ANALTsfs.

§ 22. Jt2*,oirj of applying Theory to Practice.

Tlie comparison between tidal observations and tidal theories,

and the formation of tables predicting the tidal oscillations of the

sea, have been carried out in two different ways, which may be

called the "synthetic" and the "analytic."

The semi-diurnal rise and fall of tide with the weekly alteraation

of spring and neap would naturally suggest to the investigator

to make his formuJa conform to the apparent simplicity of the

phenomenon. H& would seek to represent the height of water by

cither one oi .two periodic functions with a variable amplitude
;

such a representation is the aim of the synthetic method. • Th.it

method has been followed by all the great investigators of the past,

Newton, Bernoulli, Maclaurin, Laplace, Lubbock, Whewell, Airy.

Since at European ports the two tides which follow one another on

any one day are nearly equal, or, in other word.'!, there is scarcely

a sensible diurnal tide, these investigators bestowed comparatively

little attention to the diurnal tides. If these are neglected, the

synthetic method is simple, for a -single function suffices to repre-

sent the tide. In non-European ports, however, the diurnal tide is

sometimes so large as to mask the semi-diurnal, and to make only

a single instead of a double high water in twenty-four hours. To
represent this diurnal tide in the synthetic metliod we are compelled

to introduce at least one more function. There should also be a

third- function representing the tides of long period ; but until the

last few years these tides have scarcely been considered, and there-

fore wo shall have little to say of them in explaining the synthetic

method. The expression for the tide-generating forces due to either

sun or moon consists of three terms, involving the declinations and

hour-angles of the planet. One of these terms for each goes through

its period approximately* twice a day, a second once a d.-iy, and the

third varies slowly (§ 7). The mathematical basis of the synthetic

method consists of a synthesis of the mathematical formula. The
semi-diurnal term for the moon is fused with that for the sun, and the

same process is carried out for the diurnal and slowly varying terms.

A. mass of tidal observation at a place where the diurnal tide is

small, even if, as in all the older observations, it consists merely

of ueignts and times of high and low water, soon shows that the
fusion of two simple harmonic or periodic functions is insufficient
to represent the state of tide ; and the height and time of high
water are found to need corrections for the variations of declination,
of motion in right ascension, and of the parallaxes of both bodies.
But when continuous tiJe-gauges were set up far more extended

data than those of the older observations became accessible to iho
investigator, and more and more corrections were found to be ex-
pedient to adapt the formula; to the facts. A systematic method
of utilising all the data became also a desideratum. This state of
matters led Sir W. Thomson to suggest the analytic method. » It
is true that the dynamical foundations of that method have always
lain below the surface of the synthetic method, andjiave constantly
been appealed to for the theoretical determination of corrections ;

nevertheless, we must regard the explicit adoption of the analytic
method as a great advance. In this method wo conceive the tidal
forces or potential due to each disturbing body to be developed into
a series of terms each consisting- of a constant (determined by the
elements of the planet's orbit and the obliquity of the ecliptic)

multiplie>l by a simple harmonic function of the time. Thus iu
place of the terms of the synthetic method for the three classes of
tides we have an indefinitely long series of terms for each of tho
three classes. The loss of simplicity in the expression for the forces

is far more than counterbalanced by tho gain of facility for tha
discussion of the oscillations of the water. This facility arises from
the great dynamical principle of forced o.scillations, which we hava
explained in the historical sketch. Applying this principle, we sea

that each individual term of the harmonic development of the tide-

generating forces corresponds to an oscillation of the sea of the
same period, but the amplitude and phase of that oscillation must
depend on a network of causes of almost inextricable complication.
The analytic method, then, represents tho tide at any port by a
series of simple harmonic terms whose period is determined from
theoretical considerations, but whose amplitude and phase are found
from observation. Fortunately the series representing the tidal

forces converges with sufficient rapidity to permit us to consider
only a moderate number of harmonic terms in the series.

Now it seems likely that the corrections which have been appljed

in the use of the synthetic method might have been clothed in a

more satisfactory and succinct mathematical form had investigators

first carried out the harmonic development. In this article we shall

therefore invert history and come back on the synthetic method
from the analytic, and shall show how the formulae of correction

stated in harmonic language may be made comparable with them
iu synthetic language. One explanation is expedient before pro- Fusion of
ceeding with the harmonic development. There are certain terms terms

in the tide-generating forces of the moon, depending on the longi- aSected

tude of the moon's nodes, which complete their revolution in 18'6 by mo-
years. Now it has been found practically convenient, in the appli- tion of

cation of the harmonic method, to follow the synthetic plan to the moon's

extent of classifying together terms whose speed differs only in node.

consequence of the movement of the moon's node, and at the same
time to conceive that there is a small variability in the intensity of

the generating forces.

§ 23. Development of Equilihriuvi Theory of Tides in Terms
of the Elements of the Orbits.

Within the limits at our disposal we cannot ao more than in- EqnOi-

dicate the processes to be followed in this development. brium
'

We have already seen in (3) that the expression for tho moon's theory;

tide-generating potential is elements

,. 3m „, „ ,

.

or orbits
^ = 2P^-(=os-s-i), intro-

and in (10) that
^ ^ ^

^"<=«<^-

cos' s - i = 2f,MjM2 -t-
2^' •

"';"''
-f 2,fMjM, -(- 2frM.M,

2 2

-2M,'

2 3 3
'

where Mi.MaHfj are the direction cosines of the moon referred. ta

axes fixed in the earth. We require to

find the functions MiMj, i(Mi--Mj^),
&c. , of the moon's direction cosines.'

Let A, B, C (fig. 2) be the axes fixed

in the earth, C being tho north pole

and AB the equator ; let X, Y, Z be a

second set of axes, XY being the plane

of the moon's orbit ; M the projection
^

of the moon in her orbit ; /=ZC, the ->v^
j j ^^

obliquity of the lunar orbit to tha

equator; x = AX = BCY; ? = MX, the' Fig. 2.
^

1 Airy, and aft«r him Chazallon, Appear to have been amongst the first to nw
a kind of harmonic analysis for reducing tidal obser^'ations ; but, aa Airy did

not emoncipate himself from the use of hour-angles, declinations, 4c., his work

can hardly De considered as an example of the analytic method ; ace his Tiae»

and Waves," and Hatt's Fhlnomiru da Mariu, Paris, 18»6.

a For further deUils of the analysis of this section, see the Sepori On
Harmonic Analysis, 4c.," for 1883 to the British Association (.Southport).
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Uoon's
longitude

tnd obli*

qoity of

orbit in-

trnduced.

moon's longitude in her orbit measured from X, the intersection of

the equator with the lunar orbit, hereafter called the "intersection."

Then
Ml = cos 2 cos X + sin Z sin x cos

M->= - cos Zsin x + sin Zcoa xcos J y- ^ooj*'}

•(57).Writing lur brevity ^ = cos i/, j = sin Jx..

We find that

Sl,8 - Mj2 =p* cos 2(x - Z) + ?rj' cos Ix + q* cos 2(x+
-T2J[iM2 = the same with sines in place of cosines

' iMjM3= -;)'jcos(x-20+Jf?(i5--!?-)cosx+J»!r'c03(x + 2?) )-(68).

ILMjsthe same with sines in place of cosines

These are the required functions of Mj, Mj, Ifj.

ifow let c be the moon's mean distance, e the eccentricity of the

moon's prbit, and let

-i^ '««'

Then, putting

X=[£(i^]%.,Y = fii^]%„Z = ['il^)]^M, (70),

yii have

y-=-
{i-'')-r

= 2|i,XY + 2'f-VX=-Y»
2 2

2f X^+Y^
3

2Z'
(71).

2 3

Corresponding to the definition of a simple tide given in § 1, the

expression for each term of the tiJe-geucrating potential should

consist of a solid spherical harmonic, multiplied by a simple time-

harmonic. In (71) pHri, p=(f^-i)'), &c., are solitl spherical bar-

monies, and in order to complete the expression for Y it is necessary

to develop the five functions of X, Y, Z in a scries of simple time-

harmonics. But (71) maybe simplified in such a way that the

five functions are reduced to three. The axes fixed in the earth

[may be taken, as in § 7, to have their extremities as follows :—the

axis C the north polo, the axis B 90° E. of A on the equator, and

the axis A on the equator in the meridian of the place of observa-

tion. Thus, if X be the latitude of that place, we have

f= cos\, 1=0, f=sin X.

Tlion, writing a for the earth's radius at the place of observation,

(71) becomes

V = ; .^[1 cos' X(X2 - Y2) -h sin 2XXZ
'^"'"^

-h^(i-sin=X)l(X'-i-Y=-2Z')] 'i.....(71a).

The process of developing the throe functions of X, Y, Z consists

in the introduction of the formul.Tj of elliptic motion into (QG)

and (70), the subsequent development of the X-Y-Z functions

in a series of trigonometrical terms, and the rejection of terms

which appear numerically to bo negligible. The terms depend-

ing on the principal lunar inequalities—cvection and variation

—

are also introduced. Finally, the three X-Y-Z functions are t)b-

tained as a series of simple time-harmonics, with the arguments of

the sines and cosines linear functions of the earth's rotation, the

moon's mean motion, and the longitude of the moon's perigee. The
next stop is to pass, according to the principle of forced oscillations,

from the potential to the height of tide generated by the forces

corresponding to that potential. The X-Y-/ functions being simple

time -harmonics, the principle of forced vibrations allows us to

conclude that the forces corresponding to V in (71a) will generate

oscillalions in the ocean of the same periods and types as the terms

in V, but of unknown amplitudes and phases. Now let i^ - 3|-,

iZ, J(P + 53--22=) be three functions having respectively similar

forms to those of

X= xz 1(X2 + Y'-2Z=)
a-e'f (1-cT 3 (!-<:=)» '

but dilTering from them in that the argument of each of the simple

time-hannonics has some angle subtracted from it, and that *>e

term is multiplied by a numerical factor. Then, if g he gravity

and h the hci^dit of tide at *"he place of ob^erv'*-*"^— -^^ must have

li=™[Jcos^X;-£--
9

•g=J-hsin2XX2+I(J-sin'X)5(X'-l-g=-22=)] (72).

ttjie, factor ra-l" tiww.ba «noie enuvenieptly writton '^Yi{~)''i

where Mis the earth's mass. It has ISeeii so chosen tTiat, if the equili-

brium theory of tides were fulfilled, with water covering the whole
earth, the numerical factors in the I-^-E functions would be each
unity and the alterations of phase would be zero. The terms in

J(jE' + §^-22^) require special consideration. The function of the

latitude being J-sin-X, it follows that, when in the northern
hemisphere it is high water north of a certain critical latitude, it

is low water on the opposite side of that parallel ; and the same is

\jme of the southern hemisphere. It is bast to adopt a uniform

system for the whole earth, and to regard high tide and high water
as consentaneous in the equatorial belt, and of opposite meanings
outside of the critical latitudes. We here conceive the function
always to be written J

- sin- X, so that outside of the ciitical lati-

tudes high tide is low water. We may in continuing the develop-
ment write the I-g-2 functions in the form appropriate to the
equilibrium theory, with water covering the whole earth ; for the

actual case it is only then necessary to multiply by the reducing
factor, and to subtract the phase alteration k. As these are un-
known constants for each place, they would only occur ii) tho
development as symbols of quantities to be deduced from observa-

tion. It will be understood, therefore, that in the following

schedules the "argument" is that part of the argument which is

derived from theory, the true complete argument being the "argu-
ment "-it, where k is derived from observation.

Up to this point we have supposed the moon's longitude and the
earth's position to be measured from the intersection ; but in order

to pass to the ordinary astronomical formulas we must measure the

longitude and the earth's position from the vernal equinox. Henco
we determine the longitude and right ascension of the intersection

in terms of the longitude of the moon's node and the inclination of

the lunar orbit, and introduce them into our forinnlx for the I-§-2
functions. The expressions for the functions corresponding to

solar tides may be written down by symmetry, and in this case the
intersection is actually the vernal equinox. ,

The final result of the process sketched is to obtain a series of Exptan*-

terms each of which is a function of the elements of the moon's or tion of

sun's orbit, and a function of the terrestrial latitude of the place of schedules

observation, multiplied by the cosine of an angle which increases below,

uniformly with the time. AYe shall now write down the result in

the form of a schedule ; but we must first state the notation em-
ployed :

—

e, ^, = eccentricities of lunar and solar orbits ; /, w= ob-

liquities of equator to lunar orbit and ecliptic
; p, p, = longitudes of

lunar and solar perigees ; cj,CT^ = hourly increments of _p, p^ ; *, A =
moon's and suns mean longitudes ; cr, i7 = hourly increments of 5,

A; ^ — local mean solar time reduced to angle ; 'y - ); = 15'' per hour
;

X = latitude of place of observation
; f, y = longitude in lun.ar orbit,

and R. A. of the intersection ; JV= longitude of moon's node ; j= -

inclination of lunar orbit. The speed of any tide is defined as the SpceU
rate of increase of its argument, and is expressible, therefore, as defined

a linear function of 7, >;, tr, c? ; for we may neglect ct^ as being very
small.

The following schedules, then, give h the height of tide. The
arrangement is as follows. First, there is a universal coefficient

5-ri- 1 a, which multiplies every term of all the schedules. Secondly,

there are general coefficients, one for each schedule, viz., cos'X for

the semi-diurnal terms, sin 2X for the diurnal, and i - ^ sin^ X for
the terms of long period. In each schedule the third column,
headed "coefficient," gives the functions of /and e (and in two cases

also of jt>). In the fourth column is given the mean semi-range of

the corresponding term in numters, which is approximately the
value of the coefiicient in the first column when /= w ; but we pass

over tho explanation of the mode of computing tho values. The
fifth column contains arguments, linear functions of i, 7i,5,jp,i',^. In
[A, i.] 2t + 2{h - v) and in [A, ii.] i + (A - »-) aro common to all the
arguments. The arguments are grouped in a manner convenient
for subsequent computation. Lastly, the sixth is a ^column of

speeds, being the hourly increase of the arguments in the preceding
column, estimated in degi'ees per hour. It has been found practi-

cally convenient to denote each of these partial tides by an initial

letter, arbitrarily chosen. In the first column we give a descriptive

name for the tide, and in the second the arbitrarily chosen initial.

In some cases no initial has been chosen, and here we indicate

t)io tide by the analytical expression for its speed, or hourly increase

of argument.
The schedule for the solar tides is drawn up in precisely the same

manner, the only difference being that the coefficients ore absolute

constants. The eccentricity of the solar orbit is so small that the

elliptic tides may be omitted, except the larger elliptic semi-
diurnal tide. In order that the comparison of the importance of
the solar tides with the lunar may bo complete, the same universal

coefficient ^7%( - I a is retained, and the spedal coefficient for each

term is made to involve the factor

sun 3 mass. "With
M

Hero r, = |. '^ m, beii.g the

81-5, -'=-40035 =
J2-17226 <•

To wi'iU down any term, take the universal coefficienf^lhe
general coefficient for the class of tides, the special coefficient, and
multiply by the cosine of the argument. The result, taken with
the positive sign, is a term in the equililjriura tide, with water
covering the whole earth. The transition to the actual case by
the introduction of a factor and a delay of phase (to be derived
from observation) has been already explained. The sum of all the
terms is the complete expression for the height of tide h.

'
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Schedule of Lunar Txd<s.

[A, i.]~Universal Coefficient= o jw(~)^*

Semi-diurnal Tides ; General Coefficient = cos- X.

Descrip-
tive Name.

Principal
lunar.
Luni-solar
(lunar
portion).

Larger
elliptic.

Smaller
elliptic. 1

Elliptic,

second
order.

Larger
evectional.-

Smaller
evectional,

Varia-
tional.

4

Coefficient.

i<l-5c=)C0S4Jf

jr - ?«2)isiu2/

4.Jecos*i/x

2

J. Vf7i2cos*J/

{l-12tn2Zcos(2p-2|); h

> c

Argument
21+2(ft-»'.)

•01173

012343
01706

001763
00330

007303
01094

f
where

I tan R

:

-2(s-ft

2(5-0+(s-i!)-R+ T

6sin2(p-^J

cot21/-6cos2(p-fl

. -!(s-f)-:(s-;')

-2(j-f)+(s-3J)+2A-2j

2(s-f)-(s-rt-2A+2s+ll

-2(s-ft+2t-2j

Speed in

Desrees
per in.8.

Uoiir.

:S*^08110I!

30''0J21372

I

>3* •4397296,

7*^S9J3548

26''0I2iS30

29*-455G254,

[K]—Schedule of Solar Tides.

Solar Tides ; Universal Coefficient =
;
©•"

Descriptive
Name.
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Neces- obvious tnat any one of the 24 values does not give the true height

«tty for of the T-tidc at that T-hour, but gives the average height of the

lugment- water, as due to the T-tide, estimated over half a T-hour before

iDg fac^ and half a T-hour after that hour. A consideration of this point

'pra.' shows that certain augmenting factors, differing slightly from

unity, must be appHed. In the reduction of the S-series of tides,

the numbers treated are the actual heights of the water exactly at

the S-Iiours, and therefore no augmeuting factor is requisite.

We must now explain how the harmonic analysis, which the use

of these factors presupposes, is carried out
If I denotes T-tinie expressed in T-hours, and n is 15°, we express

the height h, as given by the averaging process above explamed,

by the formula

h = Aj + Aj cos nt + Bj sin nl+ A^ cos 2nt + Bj siu Znt + . . .,

where < is 0, 1, 2, . . . 23. Then, if S denotes summation of the

scries of 24 terms found by attributing to I its 21 values, it is

obvious tliat

A<,=A Zh ; A,= f\Shco3«( ; B, = T''i2hsin ntx

Aj= ("j 2hcos 2nt ; B2 =
-[-'f

2hsiu int ; &c., ic.

Since n is 15° and t is an integer, it follows that all the cooines

and sines involved in these series are equal to one of the following,

viz., 0, ±sin 15°, ±sin 30°, ±sin 45°, ±sin 60°. ±sin 75°, ±1. It is

found convenient to denote these sines by 0, iSuiS^iSj, ±S<,
±Sj.±l. The multiplication of tlie 24 h's by the various S's and
the subsequent additions may be arranged in a very neat tabular

form, like that given in a Report to the British Association in 1883.

The A's and B's having been thus deduced, we have R=
\/(-A^-H B-). R must then be multiplied by the augmenting factor.

We thus have the augmented R. Next the angle whose tangent
is B/A gives f. The additiou to f of the appropriate Vt, + u gives

IC, and the niuhiplication of R by the appropriate 1/f gives H. The
reduction is tlien complete. An actual numerical example of

harmonic analysis is given in itie Adinirally Scientific Manual\\&i6)
In the article "Tides" ; uut the process there employed is slightly

different from the above, because the series of observations is sup-

posed to be a short one.

§ 27. ITaniionic Analysisfar Tides of Long Period,

For the purpose of determining the tides of long period we have
to climinata the oscillations of water-level arising from the tides of

short period. As the quickest of these tides has a period of many
lays, the height of mean water at one instant for each day gives

sufficient data. Thus there will in a year's observations bo 365
heights to be submitted to harmonic analysis. To find the doily

jneau for any day we take the arithmetic mean of 24 consecutive

hourly values, beginning with the height at noon. This height

will then apply to the middle instant of the period from C" to 23'',

—that is to say, to llh 30™ at night The formation of a daily

mean does not obliterate the tidal oscillations of short period, be-

cause none of the tides, except those of the principal solar series,

have commensurable periods in mean solar time. A small correc-

tion, or "clearance of the daily mean," has therefore to be applied

for all the important tides of short period, except for the solar tides.

Passing by this clearance, we next take the 365 daily means, and
find their mean value. This gives the mean height of water for

the year. We next subtract the mean height from each of the 365

values, and find 365 quantities 5h, giving the daily height of water

above the mean height These quantities are to be the subject of

the harmonic analysis, and the tides chosen for evaluation are those

which have been denoted above as Mm, Mf, MSf, Sa, Ssa.

Let 6h= A cos(<r-5j))!-l-B sin (<r-a)«
"

f C cos 2i7t •*- D sin '2.<rl

-fCc03 2(<r-r))<-!-D'sin2((r-i7)« \ (73),

-fE cos 7|! +¥ sin ril

-h G cos 2rit -f H sin 2i;!

where t is time measured from the first 11'' 30". If we mnltiply

the 365 Jh's by 365 values of cos (a- ii)< and effect the summation,

the coefficients of B,C, D, &c. , are very small, and tliat of A is nearly

182J. Simila.-ly, multiplying by sin (tr - rs)t, cos 2al, &c., we obtaiu

10 equations for A, B,C, &c., in each of which one coefficient is nearly

182J and the rest small. These equations are easily solved by

successive approximation. In this way A,B,C, ic, are found,

and afterwards the clearance to which we have alluded is applied.

Finally the cleared A,B,C, ic, are treated exactly as were the

components of the tides of short period. Special forms and tables

have been prepared for facilitating these operations.

V. Synth KTio Method.

§ 28. On the Method and Notation.

Sji'thetio The general nature of the synthetic method has been already

method, explained ; we now propose to develop the expressions for the tide

from the result as expressed in the harmonic notation. ]f it should

be disired to make a comparison of tlio results of tidal observation

as expressed in the synthetic method with those of the harmonic

method, or the coaverse, or to compute a tide-table from the har-

monic constants by reference to the moon's transits and from the

declinations and parallaxes of sun and niopn, the analytical ex-
pressions of the following sections are necessary. '

In chapter iv. the mean semi-range and angle of retardation or
lag of any one of the tides have been denoted by H and /t. Wo
shall here, however, require to i.atroduce several of the H's and /t'a

into the same expression, and they must therefore be distinguished
from one another. This may in general be conveniently done by
writing as a subscript letter the initial of the corresfionding tide

;

for example H„, «,, will bo taken to denote the H and k of the
principal lunar tide Mj. This notation does not suit the Kj and
K, tides, and we shall therefore write H", k" for the semi-diurnal
Kj, and H', k' for the diurnal K, tide. These two tides proceed
accordiug to sidereal time aud arise from the sun and moon jointly,

and a synthesis of the two parts of each is effected in the harmonic
method, although that synthesis is not explained in chapter iv.

The ratio of the solar to the lunar part of the total Kj tide is '46407
;

hence -683 H" is the lunar portion of the total K,. There will bo
no occasion to separate the two portions of K,, and we shall retain

the synthesis which is effected in the harmonic method.

§ 29. Semi-Dlurnal Tides.

The process adopted is to replace the mean longitudes and ele- Mean
meuts of the orbit in each term of the harmonic development of the longi-
schedules of § 23 by hour-angles, declinations, and parallaxes. tude and
At the time t (mean solar time of port reduced to angle) let elements

o, 5, ^ bo J's R.A., declination, and hour-angle, and 1 J's longitude replaced
measured from the "intersection." These and other symbols when by hour-
written with subscript accent are to apply to the sun. Then v angle,

being the R.A. of the intersection, we have from the right-angled declina-

spherical triangle,of which the sides are I, S, a-r the relations tion, and

tan(o-f) = cos7tan ?, sin S = sin /sin i (74). parallax-

Now s - J is the J's mean longitude measured from the intersection

and 3-p is the mean anomaly ; hence approximately

l=s-i + 2eBia{s-p) (75).

From (74) and (75) wo have approximately

a=s+ {y -£) + 2e sin {s-p)- tan^/sin 2(«- 1).

Now, h being the G's mean longitude, t + h is the sidereal hour-
angle, and il/ = t-i-h — a.

Hence
t + h-s-{,i>-i)= ^ + 2eBin{s-p)- tan' J7sin 2(s - {) (76).

Again, if we put
cos'A = l-isin'/ (77),

we have approximately from (74) and (75)

cos^5 - cos-A

whence

sin^A

Bin 5 cos 3 dS

di

= cos2(s-f)1

= 6m2(s-f)
J

.(78).

a- sin'''

A

Obviously A is such a declination that sin' A is the mean value of

sin^S during a lunar month. Again, if P be the ratri of the t's

parallax to her mean parallax, the equation to the ellipse described

gives (P-l) = cos(s-^)
j

^^'^<^
-e-(?r^)5J = ^'°^--P'J

Now it appears in schedule A of § 23 that the arguments of all

the lunar semi-diurnal tides are of the form 2{C + h-t')±2{?~() or

±(s-p). It is clear, therefore, that the cosines of such angles may-

by the relations (76), (78), (79) be expressed in terms of hour-angles,

declinations, and parallaxes. Also by means of (77) we may intro-

duce A in place of /in the coefficients of eacTi term. An approxi-

mate formula for A is 16°'51-)-3°'44 cos JV-0°-19 cos 2A^. In the

Report to the British Association for 1885, the details of the processes

indicated ere given.

Before giving the formula it must be remarked that the rcsun

is expressed more succinctly by the introduction of the symbol 4

to denote the P's declination at a time earlier than that of observa.

tion by an interval which may he called the "age of the decliiia*

tional inequality," and is computed from the formula tan («"- (c„)/'2<i

or 52>''2tan (*"-«„). Similarly, it is convenient to introduce

to denote the value of P at a time earlier than that of observatio'.

by the "ago of the parallactic inequality," to be computed from

tan ((t„-(t„)/(<r-cj) or lOS^'S tan (ic„-<tj. These two "ages"

probably do not differ in general much from a third period, com-

puted from (ic,-/t„)/2(<r- J)), which is called the "age of the tide."

The similar series of transformations when applied to the solaf

tides leads to simpler results, because A, is a constant, being 16°'33,

and the "ages" mav be treated as zero ; besides the terms depend-

ing on dSjdt and dPJdi are negligible. If now we denote by h,

the height of water with reference to mean water-mark, in so lar

as the height is affected by the harmonic tides M, Sj, Kj, N, L,

T, R,' the harmonic expression is transformed into

« R Is the Bmaller solur elllptio tide bearing th6 sarae relation to T thst 1-

does to N amongst the lunar tides. It was onUtted aa unimportant In schodola

(B, L] Of i 23.
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One solar

and one

lanar

term.
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^ COS"* A,

,C03(2f

cos'

A

K„) + B,C0S(2'f',-K,)

•683H"c08(2(A-O

cos^ A,

C03'A dP/dl

sin- A,

t.

0°^'^--/°^°^
-317 H" C03 (2^, - «")

sm'^ A,

Bin 8 COS 5 ^r._:6i>" T_
ffsin'-A, d(LcostK"-/(m)

cos'' A , _, - . H„ COS /c„ - H, cos »r,

H„tan''A,'l8m(2^-)t,„)

cos(2^-<)

1)
-' ^'•

co3<,zv-,-<f.)

4H„<!-
H„ H,

^Jco^A, (ff-ra)L """ C03(k™-k„) cos«.-,-<c„

whore e ia.an.'auxiUary angle defined by

H„6in if„-HiSin/t;

H„ cos K„ - Hi cos ki

- Jsm(2i(' - Km) (80),

Com-
mence-
CLcnt of

ijn'.heais.

(81).

The first two terms are the principal tides, and the physical origin

cf the remaining small terms is indicated by their involving S', S„

dS/dt, P,^,, dPjdt. The terms in dSldl and dPldt are generally

smaller than the others.

The approximation may easily be carried furthe.'. But the above

ir in some respects a closer approximation than the expression from

which it is derived, since the hour-angles, declinations, and paral-

laxes necessarily involve all the lunar and solar ineoualities.

§ 30. Synt/icses of Solar and of Lunar PorlioM of the

Seini-Diurnal, Tide,

Let u;i writt

M cos-

A

coi^A;"'»+

COS'' A,

cos' S' - cos' A
sin' A,

Iln cos <Cu

w -OS e

6S3H"co3(k"

Hj cos Ki

•T.n)

COS \e - K„)

,

•4H=K„ +
cos' S' - cos' A

683H"sinf/c"-K„)

H„ cos K^ - H; cos Ki
-f-l)

•683 H"—, - H„ tan' S,

H„

M,=

2/t,=

'A, dl \_cos{k"

e COS'' A, 3- - II L >-"» Vm ~

'

sin' A,

']

H,

H,

" COS {/f| - IC») J'

.(82).

Since observation and theory agree in showing that k" is generally

yery nearly equal io k„ we are justified in substituting x, for k" m
the small solar declinational term of (80) involving '317 H". Then,
using (82) in (80),

h3=Mcos2(i/'-/i) + M,co3 2(vt',-/t,) (83).

If the equilibrium theory of tides were true, each H would be pro-
portional to the corresponding term in the harmonically developed
potential. This proportionality holds nearly between tides of almost
the same speed ; hence, using the expressions in the column of co-
efficients in schedule [B, i.], § 23 (with the additicnal tide R there
omitted, but having a coefficient (t,/?-)^ . Jc, co3''4w, found by sym-
metry with the lunar tide L), and introducing A, in place of a in

the solar tides, we may assume the truth of the proportion

•^^ .3i7H"=j2i:-Sr=H,
sin'' A,

"
Ci

'

With this assumption^ M, reduces to

Hence M, =i>,»^H „ (84).

This is the law which we should have derived directly from the
ecjuilibrium theory, with the hypothesis that all solar semi-diurnal
tidessuffer nearly equal retardation. Save for meteorological influ-

ences, this must certainly be true.

A eimiiar synthesis of M cannot be carried out, because the con-
siderable diversity of speed amongst the lunar tides makes a similar
appeal to the equilibrium theory incorrect. It may be seen, how-
ever, that it would be more correct to write cos' S^ instead of cos'

A

in the coefficient of the parallactic terms in M and 2/i.

The three terms of JI in (82) give the height of lunar tide with its

aeclinational and parallactic corrections, and similarly the formula
for It. in (82) gives its value aud corrections.

If now T denotes the mean solar time elapsing slfice the moon's
upper transit and 7 the angular velocity of the earth's rotation,
it 13 clear that the moon's hour-angle

f = iy-daldt)T:

and, since Mcos2(\I'-^) is^ maximum when f = jn or differs from
M by 180°, it follows that ixl{y-dajdl) is the "interval" from the
moon's upper or lower transit to high water of the lunar tide. Since
T is necessarily less than 12'', we may during the interval from transit
to high water take as an approximation da/dl= a, the moon's mean
motion.' Hence that interval is i^liy-a), or -^/a hours nearly,
when A» is expressed in degrees. Thus (82) for il gives by its first

term the mean interval for the lunar tide, aud by the subsequent
terms the declinational and parallactic corrections.

We have said that the synthesis of M cannot be carried out as
in the case of M„ but the partial synthesis below will give fairly

good results. The proposed formula is

,_ ' .cos'A cos's' -cos' A „„„ _,„ ,„ ,M = P/—^--rHm-f 7-^^ -683 H"cos(ic - (f„)

;

' cos- A, sin' A, \ mi

,

cos' 5' - cos' A
sin' A,

• -^'cos'A, •
2m, = (c, (85).

These formulie have been used in the example of the computatior
of a tide-table given in the Admirallv Scientific Manval (1886).

§ 31. SynlhesU of Lunar and Solar Semi-Diumal Tides.

2li= K„,+ - .683 H"sin (/("-((„);

so that

f',)/

.(86).

tan 2(^ - 0; =

Let A he the excess of D'a over O's R.A
A = a-o„
^, = <ly

+ A,
and h3 = Mcos2(f -;u)-l-M,cos2(^-t-A

The synthesis is then completed by writing

H cos 2(fi - (^) =M -t- f.I, cos 2(A - ^, + ya),

'iisin2{fi-<p)= M, sin2(A-/i,-f/',),

so that hj= Hco3 2(i,!'-0) (87).

Then H is the height of the total semi-diurn.al tide and 0/(7 - da/dt)

or <Pl{y-<r) or i% (p, when 4> is given in degrees, is the "interval"
from the moo.i's transit to high water.

The formula; for H and (p may be written

H =V IM' -t- M,' -f 2MM, cos 2(A -fi, + m)} "j

_ M, sin 2(A-/i,-!-A') j- (88).

Jl -t- M, cos 2(A -fii + ii) )

They may be reduced to a form adapted for logarithmic calculation.

Since A goes through its period in a lunation, it follows that H
and 4> have inequalities with a period of half a lunation. These
are called the "fortnightly or semi-menstrual inequalities" in the

height and interval.

Spring tide ob^iou3ly occurs when A=fj, -/i. .Sinca the mean
value of A is s - A (the difference of the mean longitudes), and since

the mean values of ;u and ja, are J[it„, Jk„ it follows that the mean
value of the period elapsing after full moou and change of moon up
to spring tide is (/,-,- (r„)/2(ff- 1;). The association of spring tide

with full and change is obvious, and a fiction has been adopted by
which it is held that spring tide is generated in those configura-

tions of the moon end sun, but takes some time to reach the port

of observation. Accordingly (k, - /t„)/2(<r - ?;) has been called the

"age of the tide." The average age is about 36 hours as far as

observations have yet been made. The age of the tide appears not

in general to differ vei-y much from the ages of the declinational

and parallactic inequalities.

In computing a tide-table it is found practically convenient not
to use A, which is the difference of R.A. s at the unknown time of

high water, but to refer the tide to Ag, the difference of R.A.'s at the

time of the moon's transit. It is clear that A, is the apparent time
of the moon's transit reduced to angle at 15° per hour. We have
already remarked that (p/{y - da/dt) is the interval from transit to

high water, and hence at high water

^ =^-'1^^'^ •(««)•.

.As an approximation we may attribute to all the quantities ii.

the second term their mean values, and we then have

Synthe-

sis to

obtain

single

term.

Fort-

nightly

inequai-.

ity.

Age ot

tide.

A-^,-l-M= Ao

"0 7-0-
y- V

-ii,+ -^t^' Ao-/',-!-^/" (90).and

This approximate formula (90) may be used in computing froig

(88) the fortnightly inequality in the "height" and "mtervah"
In this investigation we have supposed that the declinational and

parallactic corrections are applied to the lunar and solar tides be

fore their synthesis ; but it 13 obvious that the process might be

reversed, and that we may form a table of the fortnightly inequality

based on mean "values Hm end H„ and afterwards apply corrections.

This is the process usually adopted, but it is less exact. The labour

of computing the fortnightly inequality, especially by graphical

methods, is not great, and the plan here suggested seems preferable.

1 The tide has been referred by Lubbock and others to an earlier transit,

and nut to the one Immediately preceding the time under consideration. In
this case we cannot admit with great accuracy that dajdt = a, since the interval

may be 30 or 10 hours.
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>:,)]

.(91),

.(92).

..(93).

§ 32. Diurnal Tides.

These tides hare not been usually treated with completeness in

the synthetic method. In the tide-tables of the British Admiralty

we find that the tides at some ports are "affected by diurnal in-

equality" ; such a statement may be interpreted as meaning that

the tides are not to be predicted by the information given in the

60-cilled tide-table. The diurnal tides are indeed complex, and do

not lend themselves easily to a complete synthesis, (n the har-

monic notation the three important tides are K„0,P, and the lunar

portion of K, is nearly equal to O in height, whilst the solar portion

is nearly equal toP. A complete synthesis may be carried out on

the lines adopted in treating the semi-diurnal tides, but the ad-

vantage of the plan is lost in consequence of large oscillations of

the amplitude through the value zero, so that the tide is often

represented by a ncg.-\tive quantity multiplied by a circular function.

It is best, then, only to attempt a partial synthesis, and to admit
the existence of tv.-o diurnal tides.

We see from schedules [A, ii.] and [B, i.], § 23, that the principal

diurnal tides are those lettered O, P, K,. Of these K, occurs both

for tlio moon and the sun. The synthesis of the two parts of Kj is

effected without dilliculty, and the result is a formula for the total

K, tide like tliat in [A, ii.], but with the r which occurs in the argu-

ment replaced by a different angle denoted as »'. If, then, we write

\^= t + h-2s-v + 2i + \Tr\
y=t + h-v' -\Tr j

the three tides 0,K,,P are written as follows :—
O =foH„cos(V,-Ko),
Ki = f H' cos (V -/('),

P = -H, cos [V'-/('-(2A -/)-(«'

The last two tides have very nearly the same speed, so that we
may assume k' = Kp, and that Hp has the same ratio to H' as in the
equilibrium theory. Now, in schedules [A, iL], [B, ii. ], § 23, the

coclficicnt of Ki, viz., H' (the sum of the lunar and solar parts), is

2C522, and the coefficient of P, viz., Hj„ is •087?5, 80 that H
= 3'023 Up, or s.iy = 3Hj, Hence we have

Partial K, + P = H' [f - 5 cos (2A - 1/')] cos (V - «')

•yothesia. - U' i sin(2A - r') sin (V - k').

II, therefore, wo put

R' cos !,(. = H' [f - i cos (271 - 1-')] \
U'sina'=3U'"n(2A-;'') /
K,^-i' = K'cos{V'-|-^^-K').

It is clear that ^ and R' have a semi-annual inequality, and there-

fore for several weeks together R' and 'p may bo treated as constant.

Now suppose that wo compute V^ and V at the epoch—that is, at

the initial noon of tho period during which we wish to predict the
tides—and with these values put

f5 = /t, - Yjat epoch, s' = /c'- V at epoch -^.

Then tho speed of V, is 7 - 2», or 13° 91303 per hour, or

360°-25°-3C/3 per day; and tho speed of V is 7, or 15°-04106S6
per hour, or 3G0''"035G per day. Hence, if t bo the mean solar time
on tho (!i-fl)th day sinco tho initial moment or epoch,

V, - K„= 300°n + 13°-9« t - f, - 25°-3C7n,

V'.^v!.-/= 3C0°!l + 15°•041 t-i'+ 0°-986ii.

Therefore tho diurnnl tides at time t of tho (n -^ l)th day are given by
= f.,lI,co3[13°-943t-f,-25°-367n] \ ,.,,

K, + r = R' cos [15°-0il t-f-^ 0°-9S0n] " / ^"*J-

If wo substitute for t tho time of high or low water as computed
fcimply from tho semi-diurnal tide, it is clear that tho sum of thcso

two expressions will givo tho diurnal correction for height of tida

jt high or low water, provided tho diurnal tides are not very large.

If wo consider tho ma.\imum of a function

A cos 2{t -7 o) H- B cos n(t - ,6),

where B is small compared with A and n is nearly unity, we see

that tho time of maNinium is given approximately hy t = o, with a
correction 5t determined from

-2Asin(25t)-nis sinn(o-^) = 0;
180°. )iB . ,

or ot = . --, sin n(a - a).
IT 4A

In this way we find that tho corrections to tho time of high water
from and Kj-hP are

at.= -0'>-9Ss('l --^-y''^'6inri3'-9«t-ii-25°-36"n]

)

\ 7-17/ H (
(95j^

«t'= - Oi'-938('l + -^ \ §.' sin [15''-041t - J-' + 0°-986i.] \

\ y - a/ ti. I

H denoting tho height and t the time of high water as computed
from tho semi-diurnal tide. If t next denotes tho time of low water

the same corrections with opposite sign give the corrections for

lew water.

If tho diurnal tides are largo a secona approximation will bo

necessary. These formulre have bcdn used in computing a tide-table

in tho example given iu tho Admiralty Scientific Manual (1886).
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§ 33. Ezplanaliim 0/ Tidal Terms in eor.imcn use; Datum Levels..

The mean height at spring tide between high and low water i?

called the spring rise, and is equal to 2(H„H-H,). Tho height
between mean high-water mark of neap tide and mean low-water
mark at spring tide is called the neap rise, and is equal to 2H„.,
The mean height at neap tide between high and low water is called
the neap range ; this is equal to 2(H„- H,). Neap range is usually
about one-third of spring range. The mean period between full or
change of moon and spring tide is called the age of the tide ; this
is equal to (Ti-/t„)/2(o--^), or, if x, -ic,, be expressed in degrees,
Qli-gS^ X [k,- Kn) ; It, -)t„is commonly about 36°, and tho age about
35''. The period elapsing from the moon's upper or lower transit
until it is high water is caUcd the interval or the lanilidal interval.

The interval at full moon or change of moon is called tho establish-

ment of the port or tho vulgar establishment. The interval at spiing
tide is called the corrected or mean establishmenX.

The mean establishment may bo found from the vulgar establish-

ment by means of tho spring and neap rise and the age of tho tide,

as follows.

Let a be the age of the tide reduced to angle at tho rate of
1°*016 to the hour. Then the mean establishment in hours is equal to

the vulgar establishment in hours, diminished by a period expressed
in hours numerically equal to ^j of the angle whose tangent is

H, sin a/(H„-H H, cos a), expressed in degrees. Also H,/H„ is equal
to the ratio of the excess of spring rise over neap rise to neap rise.

The French have called a quantity which appears to be identical

with H,„ -f H,, or half the spi ing rise, the unit of height, and then
define tho height of any other tide by a tidal coefficient.^

The practice of the British Admiralty is to refer their soundings
and tide-tables to "mean low-water mark of ordinary spring tides."

This datum is found by taking tho mean of the low-water marks of

such observations at spring tide as are available, or, if the obser-

vatious are very extensive, by excluding from the mean such spring
tides as appear to be abnormal, owing to the largeness of the moon's
parallax at the timo or any other cause. Tho Admiralty datum is

not, then, susceptible of exact scientific definition ; but, when it

has once been fixed with reference to a bench mark ashore, it is

expedient to adhere to it, by whatever process it was first fixed.

It is now proposed to adopt for any new Indian tidal stations a Indiaa
low-water datum for the tide-table to be called "Jndian low-wator datniu.

mark,"" and to be defined as H„ -f H, -I-
H'

-I- Hj below mean-water
level. Although such a datum is not chosen from any precise

scientific considerations, it is susceptible of exact definition, is

low enough to exclude almost all negative entries from tho table (a

sine qua non for a good datum), and will differ but little from the
Admiralty datum, nowever that maybe determined. A valuable
list of datum levels is given by Mr J. Shoolbred in a Report to tho
British Association in 1879.

§ 34. On the Reduction of Observations of Migh and Low Water.*

A continuous register of the tide or observation at fixed intervals Obeerva
of time, such as each hour, is certainly the best ; but for tho tion» nt

adequate use of such a record some plan analogous to harmonic H.W.
analysis is necessary. Observations of high and low water only MidL-W-
have, ai least until recently, been more usual. Some care has to

bo taken with respect to these observations, for about high and low
water an irregularity in the rise and fall becomes very noticeable,

especially if the place of observation is badly chosen.* Observa-
tions should therefore bo taken every five or ten minutes for half

an hour or an hour, embracing the time of high and low \vater.

Tho timo and height of high and low water should then be foond
by plotting down a curvo of heights, and by taking as the tnia

tide-curve a line which presents a sweeping curvature and smoothes
away the minor irregularities. A similar out less elaborate process

would render hourly observations more perfect In the reduction
the immediate object is to connect the times and heights of high
and low water with the moon's transits by means of the establish-

ment, age, and fortnightly inequality in the interval and height
The reference of the tide to tne establishment is not, however,
scientifically desirable, and it is better to determine the mean
establishment, which is the mean interval from the moon's transit

to high water at spring tide, and <ho ago of tho tide, which is the
jiean period from full moon and change of moon to spring tide.

For these purposes the observations may be conveniently treated

graphically.' An equally divided horizontal scale is taken to

represent the twelve hours of tho clock of civil time, regulated to

the time of the port, or—more accurately—aiTanged always to show

1 See Hatt, fhlnomint dti Maria, p. 151. Parlt, 1885.
• See Prefaces to Indian Ofldnl Tidc-Taita /or 1S37.
» Founded on Whewella article " Tides ', !r. Admiralty Se. Uanual (ed. 1841),

and on Alry's "Tides and Waves," In Eney. Metrep,
* Waves with a period of from five to twenty minutes are very common, and

appear to bo analogoiu to the "seiches" of Geneva and other lakes. See
Forel, BulUlIn Six. Vaud. aW. Kat., 1873, 1S75, 1877, and J879 ; Ann. Cdimls «•

Phi/liqvc, vol. Ix., 187«: Compta Ittnd\is, 1675 ; Arch. Sei., Ph., el A'at, Cnuva,
ISsi ; also Airy, "On the Tides of Malta," PMl. Train., 1678, parti.

8 For a numerical treatment, see Z)ircetic>u for Rtduci\ig Tidal C&i«rval{OKff^
by Commander Burdwood, R.>., London, 1876.

XXIII. — A7



370 TIDES
apparent time by being fast or slow by the equation of time ; this

time-scale represents the time-of-clock of the moon's transit, either

upper or lower. The scale is perhaps most conveniently arranged

in the orde? V, VI, . . ., XII, I . . . IIII. Then each interval

of time from transit to high water is set off as an ordinate above

the corresponding tirae-of-clock of the moon's transit. A sweeping
curve is drawn nearly through the tops of the ordinates, so as to

cut off minor irregularities. Next along the same ordinates are set

off lengths corresponding to the height of water at each high water.

A second similar figure may be made for the interval and height at

low water.^ In the curve of high-water intervals the ordinate

corresponding to XII is the establishment, since it gives the time

of hi^a water at full moon and change of moon. That ordinate of

high-water intervals which is coincident with the greatest ordinate

of high-water heights gives the mean establishment. Since the

moon'a transit falls about fifty minutes later on each day, in setting

off a fortnight's observations there will be about five days for each
four times-of-clock of the upper transit. Hence in these figures we
may regard each division of the time-scale I to II, II to III, &c.,

as representing twenty-five hours instead of one hour Then the

distance from the greatest ordinate of high-water heights to XII
is called the age of the tide. From these two figures the times and
heights of high and low water may in general be predicted with

fair approximatiorL 'We find the time-of-clock of the moon's upper
or lower transit on the day, correct by the equation of time, read
off the corresponding heights of high and low water from the figures,

and tlie intervals being also read off are added to the time of the
moon's transit and give the times of high 'and low water. At all

ports there is, however, an irregularity of heights and intervals
between successive tides, and in consequence of tliis the curves pre-
sent more or less of a zigzag appearance. "Where the zigzag is

perceptible to the eye, the curves must be smoothed by drawing
them so as to bisect the zigzags, because these diurnal inequalities

will not present themselves similarly in the future. When, as in

some equatorial ports, the diurnal tides are large, this method of

tidal prediction iails.

This method of working out observations of high and low water
was not the earliest In the Mecanique Celeste, bks. i and v., Laplace
treats a large mass of tidal observations by dividing them into

classes depending on the configurations of the tide-generating bodies.

Thus he separates the two syzygial tides at full moon and change
of moon and dirides them into equinoctial and solstitial tides.

He takes into consideration the tides of several days embracing
these configurations. He goes through the tides at quadratures

on the same general plan. The effects of declination and parallax

and the diurnal inequalities are similarly treated. Lubbock (,Phil

A M.
gillYTX'glllWTI Y171IITI T

ITidnigH P M

18 rt

Flo. 3.—Tide-curve for Bombay from the beginning of the civil year 1884 to the midnight ending Jan. 14. 1884. or from 12h Dec. 31 1883,
to 1211 Jan. 14, 18S4, astronomical time.

Zirro of
Otuwe

Trana^ 1831 sj. ) improved the method of Laplace by taking into

account all the observed tides, and not merely those appertaining

to certain configurations. He divided the observations into a

number of classes, f'irst, the tides are separated into parcels, one

for each month ; then each parcel is sorted according to the hour

of the moon's transit Anotner classification is made according to

declination ; another according to parallax ; and a last for the

diurnal inequalities. This plan was followed in treating the tides

of London, Brest, St Helena, Plymouth, Portsmouth, and Sheemcss.

'Vr'hcwell \Ph'd. Trans., 1834 sq.) did much to r^:!uce Lubbock's

results to a mathematical form, and made a highly important

advance by the introduction of graphical methods by means of

curves. The method explained above is due to him. Airy remarks
of AVheweU's papers that they appear to be *' the best specimens of

reduction of new observations that we have ever seen,"

VI. Tidal Instruments and Tidal Pkediction.

§ 35. General Remarlcs.

Practical tidal work is divisible into the three stages of observa-

Tation, reduction of observations, and prediction.

The simplest observation is that of the height of water on a

1 An example of thia Itind of curve for the high-water hei;;ht3 for Bombay,
dmwn automatically by a. title-pauge, would be shown by joining all the high
waters together (as in fig. 3) by a continuous curve ; and a airailar curve
may lie conatructed for the low waters. In this case, however, the hours
of the cloeW are repeated twice over, so that the morning and evening tides

occur in different halves tjf the figure, and the hours are not hours of the
moon's transit, but the actjal times of high water. It is obvious that the
beparatinn of the moriiL'^ and evening tides prevents the occurrence of the
Jdga^ga referred t&.

graduated staff fixed in the sea, with such allowance as is possible

made for wave-motion. It is far better, however, to sink a tube
into the sea, into which the water penetrates through small holes.

The wave-motion is thus annulled. In this calm water there lies

a float, to which is attached a cord passing over a pulley and
couuterpoised at the end. The motion of the counterpoise against

a scale is observed. In either case the observations may be made
every hour, which is preferable, or the times and heigliU of high
and low water may be noted. "We have explained in § 34 the
methods of reducing the latter kind of observation. Although
more appropriate for rough observations, this method is susceptible

of great accuracy when carefully used. It has been largely super

seded by the harmonic method, but is still adhered to by the British

Admiralty. In more careful observations than those of which we
are speaking the tidal record is automatic and continuous ; the
reduction may be, and probably at some future time will be,

mechanical ; and the prediction is so already. We shall therefore

devote some space to general descriptions .of the three classes of

instrument. The harmonic reductions are at present (1887) actu-

ally done numerically, and in chapter iv we have indicated the
nature of the arithmetical processes.

§ 36. The Tide-Gauge.

The site for the erection of a tide-gauge depenas on local circum-

stances. It should be placed so as to present a fair representation

of the tidal oscillations of the surrounding area. A tank is gener-

ally provided, communicating by a channel with the sea at about

10 feet (more or less according to the prevalent surf) below the

lowest low-water mark. In many cases on open coasts and fre-
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qnently in estuaries the tank may be dispensed with. At any rate

we suppose that water is provided rising tfnd falling with the tide,

without much wave -motion. The nature of the installation de-

pends entirely on the circumstances of the case. . A vertical pipe

is fixed in the water in such a, way as to admit it only through

holes small enough to annul wave motion and large enough to

make no sensible retardation of its rise and fall in the pipe. The
diameter of the pipe differs greatly in different instruments : some-

times that which we have described as the tank serves as the pipe,

and sometimes the pipe alone dips into the sea. A cylindrical

float, usually a hollow metallic bos or a block of green-heart wood,

hangs and floats in the pipe, and is of such density as just to sink

without support. In Sir W. Thomson's gauge the float hangs by

a fine platinum wire, in Newman's (used in India) by a metallic

ribbon. In the latter a chain hangs at the bottom of the float of

snch weight that, whether the water be high or low, there is the

same upward force on the float. It is necessary that the pull on

the float should be constant, otherwise a systematic error is intro-

duced between rising and falling water. The suspension wire is

wrapped round a wheel, and imparts to it rotation proportinnal to

the rise and fall of tide. By a simple gearing this wheel drives

another, by which the range is reduced to any convenient extent.

A fine wire wound on the hnal wheel of the train drags a pencil

or pen up and down or to and fro proportionately to the tidal

osculations. The pencil is lightly pressed against a drum, which
is driven by clockwork so as to make one revolution per day. The
pen leaves its trace or tide-curve on paper wrapped round the

drum. Generally, however, the paper is fixed to the drum, and
the record of a fortnight may be taken without change of paper.

An example of a tide-curve for ApoUo Bunder, Bombay, from 1st

to 15th January 1884, is shown in fig. 3. Sometimes the paper

is in a long band, which the drura picks off from one coil and
delivers on to another. The contact of the pen must be such that

the work done in dragging it over the paper is small, otherwise a

varying tension is thrown on to the float wire. Hence, if the fric-

tion, is considerable, the float must be large.

The conditions necessary for a good tide-gango appear to be better

satisSed by Sir W. Thomson's than by any other ; but, as his in-

strument is recent, other forms have been much more extensively

need, and have worked well The peculiarity of Thomson's tide-

gauge is that, by giving the drum an inclination to the vertical,

uie pressure of the pen on the paper and on its guides is very deli-

cately regulated to the minimum necessary for effecting the purpose.

In other gauges the drum has been either vertical or horizontal, and

the amount of friction has necessarily been considerably greater.'

§ 37. The Harmonic Analyser.

Har- If a function H be expressed as a series of harmonic terms, and

mtinio if one pair of these terras be A cos n< + B sin nt, then, if T be a

•.bJyser. multinft of the complete neriod 27r/tt, we have

A='^nHcos ntdt, &=^nHsxnnldt.

Thus a machine which will effect these integrations will give A and

B. Such a machine has been invented by Prot James Thomson
and perfected by Sir W: Thomson. In 2g. 4 let TT' be a circular

table, capable of rotation about the

inclined shaft 3. Let 3 be a sphere

touching the table anywhere along

its horizontal diameter. Iiet C be a
cylinder, of somewhat smaller diam-

eter than the sphere, capable of rota-

tion about a horizontal axis parallel

to the table, and touching the sphere

so that CS is parallel to TT'. Sup-

pose that the point of contact of the

sphere with the table is distant x
from the centre of the table, and
nearer to us than the shaft ; then, when the shaft s and the table

TT" turn in such a direction that T rises from the paper and T'

goes below it, the sphere wiU turn in the direction of its arrow. Lf

the radius of the sphere is a, and that of the cylinder *, then, when

the teble turns through a small angle 59, the sphere turns through

zieja and the cylinder through xSefh. This angle vanishes if S

touches the table at the centre, and is reversed if the sphere be

moved across to the other side of the centre. Also whilst the

table is turning the sphere may be rolled backwards and forwards

without rubbing, and thus transmits motion from the table to

the cylinder without slipping. Now ouppose the turning of the

table is so constrained that S8=l-coi'l'df, whilst x is constrained

to be equal to the arbitrarily varying quantity H. 'Then the

total angle turned through by the cylinder, as the machine runs,

is proportional to/H cos ^d^. If we impart to the table a simple

1 For further details concerning the estaWohment of tlde-^n^es, see M*)or

Bl-ald'9 Man al o/ Tidal Obxrvatton, London, 18S7, and Sir W ThottsOD, " On
Tldil Instruments," in Inst. Civ. Ens., voL bl'-. p. 10.

Fig. 4.^HarmonIc analyser.

harmonic oscillatory motion, with a period proportional to the lunar
half-day, whilst the sphere moves, relatively to the centre of the
table, proportionately to the tide-heights on the same time-scale,

then, at the end of a sufficient number of lunar days, we shall find

that the total angle turned through by the cylinder is proportional
to either the A or B component of the lunar semi-diurnal tide. An
index, which points to a dial, may be fixed to the cylinder, so that
the required result may be read olf.

In the harmonic analyser the tide-curve diagram is wrappea on a
drum, which is turned by one hand, whilst with the other a pointer
is guided to follow the tide-curve. As the drum turns proportion-
ately to mean solar time, appropriate gearing causes two tables to

execute harmonic oscillations in phases at right angles, with lunar
semi-diurnal period. At the same time a fork attached to the pointer
guides the two spheres so that their distances from the centres of
their tables are equal to the tide-height in the diagiam. The in-

dexes attached to the two cylinders give the two components of the
lunar semi-diurnal tide, and the approximation improves the longer
the tide-curve which is passed through the machine. Corresponding
to each of the principal lunar and solar tides there are a pair of
tables, spheres with guiding forks, and cylinders similarly geared, and
there is another sphere and another table, which last always turns

the same way and at the samo rate as the drum, from which the
mean height of water is determined. Such an Instrument has been
constructed under the supervision of Sir W. Thomson, but has not
yet been put into practical use, so that we cannot say how it will

compete with the arithmetical harmonic analysis. A similar, but
less complex machine for the analysis of meteorological observations

is in constant use in the Meteorological Office in London, and is

found to work welL*

§ 38. The Tidc-Prcdicling Inslrument.

The first suggestion for instrumental prediction of tides was given, Tido-

we believe, by Sir W. Thomson in 1872, and the instruments since predici-

made have been founded on the principles which he then laid down, ing it-

Mr Edward Roberts bore a very important part in the first practical strumest

realization of such a machine, and a tide-'predicter was constructed

by Lege for the Indian Government under his direction. Thomson's

is the only instrument in Europe as yet in regular practical use for

navigational purposes. It requires much skill and care in manipu-

lation, and it has been ably worked by Mr Roberts for the produc-

tion of the Indian tide-tables ever since its completion. We refer

the reader to Sir W. Thomson's paper on "TiJal Instruments," in

Inst. C.E., vol Ixv., and to the subsequent discussion, for a full

account of the several instruments, and for details of the share borne

by the various persons concerned in the realization of the idea.

Fig. 5 illustrates diagrammatically the nature of the instrument.

A cord passes over and under a succession of pulle"", being fixed at

one end and having at the other a pen which

touches a revolving drum. If all the pulleys but

one be fixed, and if that one executes a simple

harmonic motion up and down, the pen will exe-

cute the same motion with half amplitude. If a

second pulley be now given an harmonic motion,

the pen takes it up also with half

amplitude. The same is true if all

the pulleys are in harmonic motion.

Thus the pen sums them all up,

and leaves a trace on the revolving

drum. When the drum and pul-

leys are so geared that the angular

motion of the drum is proportional

to mean solar time, whibt the har-

monic motions of the pulleys cor- _ . „. . .,,••, *
, . J ^L "^ i n Fio. 5.—Tide-predicting mstmment.

respond in range and phase to all
*• o

the important lunar and solar tides, the trace on the drum is a

tide-curve, from which a tide-table may be constructed Tho
harmonic motion of the pulley is given by an arrangement in-

dicated only in the case of the lower pulley in the figure. The
pulley frame has attached to its vertical portion a horizontal slot,

in which slides a pin fixed to a wheel. Suppose that whilst the

drum turns through 16° the wheel turds through 28°-984. Now a

lunar day is 24842 mean solar hours ; hence as the drum turns

through 15° X 24 -842 the wheel turns through 24-842 x 28°-984 or

720°. Thus, if the drum turns with an angular velocity pro-

portional to solar time, the wheel turns with twice the angidar

velocity proportional to lunar time,and the pulley geared to the wheel

executes lunar semi-diurnal harmonic oscillations. When the throw

of the pin and its angular position on its wheel are adjusted so as (o

correspond with the range and phase of the observed lunar semi-

diurnal tide, the oscillation of the pulley remains rigorously ac-

curate for that tide for all future time, if the gearing be rigorously

accurate, and with all needful accuracy for some ten years of tida

3 For further details, see Appendhtes 111., Iv., v., to Thomson and Tail's -Vnt

Phil 1879 vol 1., part 1.; James Thomson, Ptoc. Roy. Soc.^ voL xxiv., 1S76*

p 202, and (Sir W. Thomuon) pp. 209, 271 ; Sir W. Thomson, Prot Itut. C.S..

vuL Uv.
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with gearing as practically constructed. The upper pulleys have

to be carefully counterpoised as indicated. It has not been found

that any appreciable disturbance is caused by the inertia of the

moving parts, even when the speed of working is high. The pre-

dictor of^tho India Office takes about four hours to run off a year's

|tidcs, but greater speed seems attainable by modification in the

gearing. The Indian instrument, in the store department at Lam-

beth, has pulleys for the following tides (see chap, iv.) :—Mj, M„
M» Ki, Si, So 0, K, P, Kj, Q, y, J, " \ 2MS, 2SM, MS, Ssa, Sa.

§ 39. Numerical Barmonie Anu.i/sis and Predklion.

In chapter iv. we have discussed the application of the numerical

harmonic method to a long series of nourly observations. An
actual numerical example of this analysis, with modifications to

render it applicable to a short series, such as a fortnight, is given

in t'tia Admiralty Scientific Manual, 1886, where also an example

cf the numerical and graphical prediction of the tides may be

found. The formulte used are those given in chapter v.

YII. PnOQP.ESS op THE TlDE-WWE OVER THE SEA,

AND THE Tides of the British Seas.

§ 40. Meaning of Colidal Lines.

Sufficient tidal data would of course give the state of the tide at

every part of the world at the same instant of time, and if we were

to follow the successive changes we should be able tc picture
mentally the motion of the wave over the ocean and the successive

changes in its height. The data are, however, ns yet very incom-
plete and only a rou^h scheme is possible. A map purjiortlng to

give the progress of the tide-wave is called a map of cotidal liuoe.

l*'or a perfect representation three series of maps would be required,

one for the semi-diurnal tides, a second for the diurnal tides, and
a third for the tides of long period. Each class of map would then
show the progress of the wave for each configuration of the tide-

generators. But as yet the only cotidal maps made are those foe

the mean eemi-diurnal tide, and only for the configuration of new
and full moon. The knowledge of the tides is not very accurate

throughout the world, and therefore in the maps which we give it

is assumed that the same interval elapses at all places between new
and full moon and spring tide.

At spring tide, as we have seen in (87) and (88),

hj = (lI-)-M,)cos2(\('-^i),

since A- fi, becomes then ctjual to -p.. As a rough approximation
spring tide occurs when the moon's transit is at one o'clock at night
or in the day. We only assume, however, that it occurs simultan-

eously everywhere. Now let t bo the Crcenwich mean time of high
water, and I the E. long, in hours of the place of observation, then,

the local time of high water being the time of the moon's transit

plus the interval, and local time being Greenwich time plus £.
long., we hare T = /i/(7- <r) - / = ,'j /i- J + l"",

0. 6.—Cotidal lines of the world.

where ;< is in acgrees. Therefore, if we draw over the ocean a

succession of lines defined by equidistant integral values of the

Greenwich time of high wafer, and if we "neglect the separation of

the moon from the sun in longitude in twelve hours, the successive

lines will give the motion of the semi-diurnal tide-wave in one hour.

§41. Cotidal Zines of the World.

No recent revisal of cotidal lines has been made with the aid of

the great mass of tidal data which is now being accumulated, and
we therefore reproduce (fig 6) the chart of the world prepared by
Sir George Aiiy for his article on "Tides and Waves." The parts

of the world for which data are wanting are omitted. The Roman
numerals upon the cotidal lines denote the hour in Greenwich time

cf high water on the day of new or full moon. Airy remarks

(§§ 575-584) that the cotidal lines of the North Atlantic are ac-

curately drawn, that those of the South Atlantic are doubtful, and
in the Pacific east of New Zealand are almost conjectural. The
embodiment of recent observations in a cotidal chart would neces-

sitate some modification of these statements.

When a free wave runs into shallow water it travels with less

velocity and its height is increased. This is observable in the

flexure and crowding of the cotidal lines near continents and oceanic

islands, as, for example, about the Azores, the Bermudas, and the
coast of South America. The' velocity of the tide-wave gives good
information as to the depth of the sea. In the North Sea it appears
to travel at about 45 miles an hour, which corresponds to a depth

of 140 feet, and wo know that the depth along the deeper chann<t
is greater and along the sides less than this. In the Atlantic tha
wave passes over 90* of latitude, from the southern to the northern
one o'clock line, in twelve hours, that is at the rata of 520 miles an
hour. If the Atlantic tide could be considered as a free wave
generated by the Pacific tide, this velocity would correspond to a
depth of 18,000 feet. Airy considers, however, that the Atlantic

forms too large a basin to permit the neglect of the direct tidal

action, and thinks that the tides of this ocean derive extremely
little of their character from the Pacific.

"There is another consideration," he says, "which must not be

left out of sight. It is that, supposing the cotidal lines to be accu-

rately what they profess to be—namely, the lines connecting all the'

points at which high water is simultaneous—they may, nevertheless,

with a compound series of tide-waves, not at all represent the ridgo

of the tide-wave which actually runs over the ocean. Thus an eya
at a great distance, capable of observing the swells of the tide-waves,

might see one huge longitudinal ridge extending from the mouth
of the Amazon to the sea beyond Iceland, making high water at

one time from Cape de Verde to the North Cape, and at another
time from Florida to Greenland, and another ridge transversal to

the former, travelling from the coast of Guiana to the northern
sea ; and the cotidal lines which we have traced may depend simply
on the combination of these waves. It does not appear likely that
we can ever ascertain whether it is so or not ; but it is certainly

possible that the original waves may have these or similar forms ;
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«nf if s6 ft is vain for us to attempt entirely to explain the tiaes
^f the Atlantic."

He sums up the discussion of the chart by saying :

—

• " Upon the whole, therefore, we are driven to the conclusion
that we cannot at aU explain the cause of the form of the cotidal
lines in the ocean, so far as they have boon traced with any prob-
ability. And, supposing us to know with tolerable certainty those
corresponding to the semi-diunial tide, wo cannot at all predict
thos& which should hold for the diurnal tide."

§ 42. Cotidal Lines of the British Seas.,

Fig. 7 shows the cotidal lines in the seas surrounding the British
Islands. Here the lines refer to full moon and change of moon
and not to spring tide. The small ligures along different parts of
the coast denote the extreme range of the tide in yards. This
figure is from the same source as tlio preceding one, aud we again
reproduce a portion of Airy's remarks.

" The tides in the English Channel claim notice as having been
the subject of careful examination by many persons, English and

FlQ. 7.—Cotidal liues of British seas.

French. It appears that in the upper part of the Channel the

water flows np the Channel nearly three hours after high water and

runs down nearly three hours after low water (this continuance

ef the current after high water, if it last three hours, is called by

sailors lidc-and-half-tidc ; if it last one horn- and a half, it is called

tide-and-qiiartcr-tide). On the English side of the Channel, especi-

ally opposite the entrance of bays, the directions of the currents

turn in twelve hours in the same direction as tlie hands of a watch
;

on the French side they turn in the opposite direction. This is

entirely in conformity with theorj-. The same laws are recognized

as holding in the British [Bristol ?] Channel, and in the German
cr North Sea near the Scotch and English coasts.

"With regard to the Irish Channel we have only to remark that

there is a very great difference in the height of the tide on the

different sides, the tide on the east side being considerably the

greater. They are also greater in the northern part (north of

Wicklow on one side, and of Bardsey Island on the other siile)

than in the southern part. Between "Wexford and Wicklow they

are very small.
" The tides of the German Sea present a very remarkable peculiar-

ity. Along the eastern coast of England, as far as the mouth of the

Thames, the tide-wave, coming from the Atlantic round the Orkney

Islands, flows towards the south. Thus, on a certain day, it is

high water in the Murray [Moray] Firth at eleven o'clock, at

Berwick at two o'clock, at Flamborough Head at five o'clock, and

so on to the entrance of the Thames. But on the Belgian and

Dutch coasts immediately opposite, the tide-wave flows from the

south towards the north. Thus, on the day that we have sup-

posed, it will be high water off the Thames at eleven o'clock (the

tide having travelled in twelve hours from the JIurray Firth) and

at Calais nearly at the same time ; but at Ostend it will bo at

twelve, off The Hague at two, off the Heldcr at six, and so on.

" We believe that a comidetc explanation may bo found in the
arrangement of the great shoals of the North Sea. It must be
remarked that (except within a very small distance of Norway) the
North Sea is considerably deeper on the English side than on tho
German side

; so much so that the tide-wave coming from the north
runs into a deep bay of deep water, bounded on the west side by
the Scotch and English coasts as far as Newcastle, and on the east
side by the great Dogger Bank. As far as the latitude of Hull,
the English side is still tho deep one ; and, though a species oi
channel through tho shoal there allows an opening to the cast yet
immediately on the south of it is the Wells Bank, which agaiil
contracts the deep channel to the English side. After this (that
IS, in the latitude of Yarmouth) tho deep channel expands equally
to both sides. It seems reasonable to conclude from this that the
great set of north tide is on tho English side of the North Sea both
between the Dogger Bank and England and between the Wells
Bank and England (a branch stream of tide having been given ofi
to the east between these two banks), and that any passage of tide-'
wave over these banks may be neglected. Now this viiTw is sup-!
ported in a remarkable degree by the tidal observations on two
dangerous shoals called the Ower and Lcnian, lying between Cromer
and the Wells Bank, but nearer to the latter. It appears that on
theso shoals the direction of the tide-current revolves in the same
manner as tho hands of a watch, proving conclusively that tho
Ower and Leman are on the left hand of tho main stream of tido
(sujiposing the face turned in tho direction in which the t"ide pro-
ceeds), or are on its eastern border, and therefore that the central
stream is still nearer to the coast of Norfolk. From a point not
far south of this wo may suppose the tide to diverge in a fan-shaped
form over the uniformly deep Belgian Sea. Along the English
coast the wave will flow to the south ; but it will reach the wdiola
of the Belgian and Dutch coast a£ the same instaiit ; and, if this
tide alone existed, we doubt not that the time of high water would
be sensibly the same along the whole of that coast.

" But there is another tide of great magnitude, namely, that which
comes from the English Channel through tho Straits of Dover.
Thisalso diverges, wo conceive, in a fail form, affecting the whole
Belgian Sea : tho western part turns into tho estuary of the Thames

;

the eastern pait runs along the Dutch coast, producing at successive
times high water (even as combined with the North Sea tide) along
successive points of that coast from Calais towards the Helder. And
this we believe to be tho complete explanation of the apparently
opposite tide-currents. The blanch tide of the North Sea running
between the Dogger Bank and tlie Wells Bank will assist in propa-
gating the tide along the German coast from the Helder towards
the mouth of the Elbe. We have gone into so.me detail in this
explanation for the purpose of showing the importance of consider-
ing the form of the bottom in explanations of specific tides.

" A set of observations has been made by Captain Hewett (at the
point A, fig. 7) on the depth and motion of tho water at a strictly
definite point a few miles south of tho Wells Bank, near the middle
of the Belgian Sea. The result was that the change of elevation
of the surface was insensible, but that there was a considerable
stream of tide alternately north-east and south-west (magnetic).
Tiie point in question corresjionds pretty well to the intersection
of the cotidal lines of nine o'clock of the North Sea tide and three
o'clock of the English Channel tide (ordinary establishment), and
these tides would therefore wholly or partially destroy each other
as regards elevation. As regards the compound tide-stream, tlia

greatest positive current from one tide will be combined with the^

greatest negative current of the other, and this will produce a stream^

whose direction agrees well with observation. At 3^ on the day of

new moon, the North Sea tido would bo running north (magnetic);

and the English Channel tido would be running east, and tl*erefora

the compound current would be running north-east ; at 9^ it woulj

be running south-west. Both currents, and consequently the com.

pound current, would cease at about 0'', 6\ ic, on the day of new
moon ; and, as the observations were made rather more than a day

before new moon, the slack water would occur an hour oi tuotJ

before noon. The whole of this agrees well with tho observations."

Till. TiDAi Defomiatiox of the Solid Eat.th.

§ 43. Slastie Tides.

The tide-generating potential varies as tho square of the distance

from the earth's centre, and tho corresponding forces act at every

point throughout its mass. No solid matter possesses the property

of absolute rigidity, and wo must thercforo admit tho probable

existence of tidal elastic deformation of the solid earth. Tho

problem of finding tho state of strain of an elastic sphere under

given stresses was first solved by Lame ;• he made, however, but few

physical deductions from his solution. An independent solution

was found by Sir W. Thomson," who drew some interesting conclu.

sions concerning the earth.

1 nlorie Math, de tHaslicili. IS06, p. 213.

2 Thomson and Tait, iVa(. Wil.. M 732-737 and 833-842, or FhH. Tmn^TWt
U., 1803, p. 683.
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His problem, in as far as it is now material, is as follows." Let
a sphere, of radius a and density w, be made of elastic material

whose bulk and rigidity moduli are k and n, and let it be subjected

to forces due to a potential wr'S^ per unit volume, where 5, is a

EOrface spherical harmonic of the second order. Then it is required

to find the strain of the sphere. We refer the reader to the original

sources for the methods of solution applicable to spherical ehelis

and to solid spheres. In order to write Thomson's solution we put
r, X, Z for radius vector, latitude, and longitude, and p, ii, v for the
corresDonding displacements. Then the solution is as follows :

—

P=
(19ifc + JnJ»'

2(19A- + |n>i'

-{(8a''-5r')fc+|(<i»-r=>i]
003 \ dl ,

(96).

2(19A;+ !«)»'

For either tidal or rotational stresses

^j= T(sinU-J),

In the case of tides T=\mlc', m and c being the moon's mass and
iistance, and in the case of rotation t= - Jo?*, w being the angular
velocity about the polar axis. The equation to the surface is found
by putting r=a + p, where in the expression for p we put r=o.
Hence from (98) the form of surface is given by

..(97).
1971 L" ' l+W'

In most solids the bulk modulus is considerably larger than the
rigidity modulus, and in this discussion it is sufficient to neglect n
compared with k. With this a;^proximation, the ellipticity e of the
surface becomes 5wa'

'=m[' (98).

Now suppose the sphere to be endued with the cower of gravitation,

and write 19,1 _2 gt=
bwa' ' " 6 a'

.(99),

*rhere g is gravity at the surface of the globe. Then, if there were
no elasticity, the eUipticity would be given by «=T/g, and without
gravitation by«=T/t. And it may be proved in several ways that,

gravity and elasticity co-operating,

e=-^=-.-^ (100).
t + S S 1 + t/S

if» be the rigidity of steel, and if the globe have the size and mean
density of the earth, t/g = 2, and with the rigidity of glass r/jj = f.

Hence the ellipticity of an earth of steel under tide-generating force

(would be J of that of a fluid earth, and the similar fraction for glass

would be f. If an ocean be superposed on the globe, then, if the
globe rises and falls with the tide ps though it were fluid, there
will obviously be no tide visible to an observer carried np and down
with the solid ; and with any degree of rigidity the visible tide will

be the e.tce33 of the fluid tide above the solid tide. Hence on an
earth with rigidity of steel the oceanic tides would be reduced to f,
and with rigidity of glass to | of the tides on a rigid earth.

§ 44. Rigidity of the Earth.

Although the computation of oceanic tides is as yet impossible,
it cannot be admitted that perfect rigidity in the earth would aug-
ment the tides in the proportion of 6 to 2, although they might
perhaps be augmented in the proportion 4 to 3. Thus Thomson
concludes that the earth's mass must have an effective ngidity at
least as great as that of steel. If it were true, as was held until
recently, that the earth is a fluid ball coated with a crust, that
crust must be of fabulous rigidity to resist the tidal snrgings of

subjacent fluid. Hence we are led to the conclusion that far the
Sarrrer portion of the earth's mass, if not all of it, is a solid of great
ogidity. up rn the preaent nme the argument by which the tides
Oi long neriod were nroved to have approximately their equilibrium
height tas generally Been accepted without much doubt, but we
have (§ 17) shown good cause for rejecting Laplace's argirment, at
least for a fortnightly tide. It appeared formerly that, from numeri-
cal data as to the heights of the tides of long period, we should
be able to compute the actual effective rigidity of the earth's mass.
But from § 18 we see that, although these tides remain incalculable,
yet with such oceans as ours the tides of long period must conform
much more nearly to the equilibrium laws tcan do the tides of
short period. Thus a comparison of the observed heights of the
tides of long period with tho equilibrium law still remains of
interest, although the evaluation of the earth's rigidity appears
with present data unattainable. Acting on the old belief, Mr G.
H. Darwin has compared the lunar fortnightly and monthly tides,
as observed for thirty-three years at various Indian and European
Eorts, with the equilibrium theory, and has found that tho tide-
eights were about two-thirds of the equilibrium height.' From

this the conclusion was drawn that the effective rigidity of the
earth was as great as that of steeL Whilst, then, this precise com-

s 1 Thomson aud Tait, Nat. Fhil., vol. i. pt IL, 1833, S 847 sq.

parison with the rigidity oF steel falls to the gi-ounci, tho invosUi;^-
tion remains as an important confirmation of 'Thomson's coBflTlaioii
as to the great efl'eotive rigidity of the earth. When extensive anji
accurate knowledge of the tides has been attained, tlie attempted
evaluation of the rigidity may conceivably be possible, l)ecaust
there is a minute tide with a period of 18'6 years (§ 23, schedule
[A, iiL]) of which Laplace's argument must hold good. Great cccu«
racy will, however, be necessary, because the height of the tidetei
the equator only amounts to one-third of an inch, and a preliminary-
inquiry seems to stow that there are other relatively conaiderajoie
variations of sea-level arising from nnexplained causes.'

Sir W. Thomson's solution of the strain of an elastic sphere Baa
been also used to determine what degree of strength the materiaLa
of the earth must have in order that the great continental plateaus
and mountains may not sink in.' In another investigation it hasi
been shown that local elastic yielding on the coastlines of conti-'
nents may produce an augmentation of apparent tide in certain,
places on account of the flexure of the upper strata, when a great
weight of water is added and subtracted from t>.ij adjacent oceanio^
area at high and low tide.* There is reason to believe that such
flexure has actually "ieen observed by a delicate form of lerel oa
the coast of the Bay of Biscay."

§ 45. Viscous and Elastico- Viscous Tides.

It might be supposed that the earth is composed of a vlBOona'
fluid of great stifiness, or that it possesses an elasticity whicii
breaks down under continued stress. Both these hypotheses have
been considered, and the results are confiimatoir of the conclusion
that the earth is made of very stiff material.* These problems
appear to have been worthy of attack, although the existence of
measurable oceanic tides of long period negatives the adoption of
the hypothesis of true viscosity, at least under stresses comparable
with tide-generating forces.

If a sphere of radius a, density to, viscosity modulus », be
under the action of forces due to a potential per unit volume
wr^S, cos nt, so that n is the speed of the tide, the solution of the
problem shows that the tide of the sphere is expressed by

-* cose cos (ni-e) (10X)i

where tane= n-, t=-—?,, 0=?-.
g 61™' " ° a

ThuB the tides of the viscous globe are to the equilibrium tides of
a fluid globe as cos e to unity, and there is a retardation e/n of the
time of high tide after the passage of the -tide-generator over the
meridian. Further, by arguments similar to that applied in the
case of elastic tides, it is found that oceanic tides are reduced by,

the yielding in the proportion of sin e to unity, and that there isl

an apparent acceleration of the time of high water by (Jt - e)JiC
It appears by numerical calculation that, in order that the Oceania
semi-diurnal tide may have a value equal to two-thirds of the full

amount on a rigid globe, the 8tifl"ness of the globe must be about
twenty thousand times as great as that of pitch at freezing
temperature, when it is hard and brittle. We must here pass by
the results of the hypothesis of an elasticity degrading unoer the,

influence of continued stress.

IX. Tidal Feicttiom.

§ 46. General Explanation.

The investigation of the tides of a viscous sphere has led ns to ths^

consideration of a frictionally retarded tide. The effects of tidal^

friction are of such general interest that we give a sketch of the
principal results without the aid of mathematical symbols. In fig.

8 the paper is supposed to be the plane of the orbit of a satellite 11
revolving in the direction of the arrow about the nlanet C. which.
rotates in the direction of the arrow about an axis perponuicolar tot

the paper. The rotation of the planet is supposed to be more rapid
than that of the satellite, so that the day is shorter than the month.j
Let us suppose that the planet is either entirely fluid, or has an
ocean of such depth that it is high water under or nearly under thai

satellite. When there is no friction, with the satellite at m, ther

planet is elongated into the ellipsoidal shape shown, cutting tha
mean sphere, which is dotted. But, when there is friction in the
fluid motion, the tide is retarded, and high tide occurs after tna
satellite has passed the meridian. Then, li we keep the same figu;

j

to represent the tidal elongation, the satellite must be at M, instea*'

of at m. If we number the four quadrants as shown, the satellite

must be in quadrant 1. The protuberance P is nearer to the satellite

than P', and the deficiency Q is further away than the deficiency

2 Darwin, "On lO-ycarly Tide at Karachi," in Brit. Assoc. Kepnrt, 1838.
« G. H. Darwin, Phil. Trans., pt. i., 1882, p. 187, with conectios, P^oc.'Sya

Soc, 1885.
* Id., Brtt. Assoc. Sep., 1882, or Phil. Mag., 188-1

,' D'Abbadle, Annala Soe. Sc. (U BruxdUs, 1881, or quotation -DyDarvrtu,
loc. cit.

8 G. H. Darwlc, Phil. Trans., pt. 1., 1879, p. 1 ; see also Lamb, "On thfl
OsciHations of a Viscous bpheroid," Proc. Lond. Math. Soc, N6v. 1881, p. 61^
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<lr. Hence the resultant action of the planet on the satellite most
ha in some such dixection aa IIN. The action of the satellite on
the planet is equal aud
opposite, and the force in

NMj not being through
the planet's centre, must
prcxface a retarding

couple on the planet's

Totation, the magnitude
of which depends on the "^1

length of the arm CN.
This tidal frictional

eouple varies as the
height of the tide, and
also depends on the sa-

tellite's distance ; its in-

tensity in fact Taries as

the square of the tide-

generating force, and Fig. s.

.therefore as the inverse sixth power of the satellite's distance. Thus
tidal friction mnst retard tie planetary rotation. Let us now con-
aider its efTect en the tatellite. If the force acting on M be resolved
along and perpendicular to the direction CM, the perpendicular
component tends to accelerate the satellite's velocity. It alone
would carry the satellite further from C than it would be dragged
back bv the central force towards C. The satellite would describe
a spiral, the coils of which would be very nearly circular and very
nearly coincident. If now we resolve the central component force

along CM tangentially and perpendicular to the spiral, the tangential
component tends to retard the velocity of the satellite, whereas the
disturbing force, already considered, tends to accelerate it, With

SBSaDfta's the gravitational law of force between the two bodies the retarda-
•alocity tion must prevail over the acceleration.' The moment of mo-
^(•ardfid mentum of the whole system remains unchanged, and that of the

planetary rotation diminishes, so that the orbital moment of

momentum must increase ; now orbital moment of momentum in-

creases with increasing distance and diminishing linear and angular
velocity of the satellite. The action of tidal friction may appear
somewhat paradoxical, but it ia the exact converse of the accelera-

tion of the linear and angular velocity and the diminution of dis-

tance of a satellite moving through a resisting medium. The latter

result is generally more familiar than the action of tidal friction,

and it may help the reader to realize the result in the present case.

Tidal friction then diminishes planetary rotation, increases the
eatellite's distance, and diminishes the orbital angular velocity.

The comparative rate of diminution of the two angular velocities

is generally very different. If the satellite be close to the planet

the rate of increase of the eatellite's periodic time or month ia large

compared with the rate of increase of the period of planetary rota-

tion or day ; but if the satellite is far off the converse Is true.

Hence, if the satellite starts very near the planet, with the month
a little longer than the day, as t lie satellite recedes the month soon

increases, so that it contaiua many days. The number of days in

the month attains a maximum and then diminishes. Finally the

two angular velocities subside to a second identity, the day and
month Deing identical and both very long.

We have supposed that the ocean is of such depth that the tides

are direct ; if, however, they are inverted, with low water \mdcr or

nearly under the satellite, friction, instead of retarding, accelerates

the tide ; and it would be easy by drawing another figure to see

that the whole Of the above conclusions hold equally true with

inverted tides.

§ 47. Exact Investijation of the Secular Effects of Tidal Friction.

ndsl The generaL conclusions of the last section are of such wide in-

WotJCi^ terest that we proceed to a rigorous discussion of the principal effects

of tidal friction in the elementary case of the circular orbit In

order, however, to abridge the investigation we shall only consider

the case when the planetary rotation is more rapid than the satel-

lite's orbital motion.

Suppose an attractive particle or satellite of mass m to bo moving

in a cucular orbit, with an angular velocity fi, round a planet

of mass il, and suppose the planet to be rotating about an axis

perpendicular to the plane of the orbit, with an angular velocity

n; suppose, also, the mass of the planet to be partially or wholly

imperfectly elastic or viscous, or that there are oceans on the sur-

face of the planet ; then the attraction of the satellite must produce

a relative motion in the parts of the planet, and that motion must

be subject to friction, or, in other words, there must bo frictional

tides of some sort or other. The system must accordingly bo losing

energy by friction, and its configuration must change in such a way

that its whole energy diminishes. Sijch a system does not differ

much from those of actual planets and satellites, and, therefore, the

results deduced in this hypothetical case must agree pretty closely

with the actual course of evolution, provided that time enough has

* TWs way of presenting the action of tidal friction i3 due to Professor Stokes.

been and will be given for such changes. Let C be the moment of
inertia of the planet about its axis of rotation, r the distance of the
catellito from the centre of the planet, A the resultant moment ol
momentum of the whole system, e the whole energy, both kinetic
and potential, of the system. It is assumed that the figure of the
planet and the distribution of its internal density are such that the
attraction of the satellite causes no coujile about any axis perpen-
dicular to that of rotation. A special system of uniU of masa,
length, and time will now be adopted sucn that the analytical re-
sults are reduced to their simplest forms. Let the unit of maas.b*
Mm/(M+m). Let the unit of length y be suih a dhtanre that th«
moment of inertia of the planet about its axis of rotation may be
equal to the moment of inertia of the planet and satellite, treated
as particles, about their centre of inertia, when distant 7 Bfartfivm
one another. This condition gives

whence
IC(3r^,n)U
I Mm i

Let the unit of time t be the time inwhich the sacellits rsvolves
through 5T-Z about the planet, when the aatellite's radius vector
is equal to 7. In this case 1/t b the satellite'a orbital angular
velocity, and by the law of penodic times we have

r-^1^= li{il -i- m),
where 11 is the attraction between unit masses at unit di»t»nc»i
Then by substitution for 7

*
"I ,^-(ilmf J

This system of units will be found to make the three following Specla

functions each equal to unity, viz., liilvi iM-rmj'i, fjMm, and O. uutfc

The units are in fact derived from the consideration that these
functions are each to be unity. In the case of the earth and moon,
if wo take the moon's mass as /jd of the earth's and the earth's

moment of inertia as J.l/a' (as is very nearly the casej, it may easily

be shown that the unit of mass is jij of the earth's mass, tne unit
of length 5-26 earth's radii or 33,606 kilometres (20,807 miles),

and the unit of time 2 hrs. 41 minutes. In these uuits the present
angular velocity of the earth's diurnal rotation is expressed by
7044, and the moon's present radius vector by 11'454. The two Moment
bodies being supposed to revolve in circles about their common of ms-
centre of inertia with an angular velocity 0, the moment of luomen- meotiuik

turn of orbital motion is

\M+m/ \JI+m/ M+m
Then, by the law of periodic times iu a circular orbit,

whence fir" =/ii(J/+m)M.

The moment of momentum of orbital motion

and in the special units this is equal to r*. The moment of

momentum of the planet's rotation is Cn, arid (7=1 iu the special

units. Therefore h= n + ri O02>
Since the moou's present radius vector is 11*454, it follows that

the orbital momentum of the moon is 3'3S4. Addiug to this ih»

rotational momentum of the earth, which is '704, we obtain 4088
for the total moment of momentum of the moon aud earth. The
ratio of the orbital to the rotational inomeiituin is 4 bO, so that

the total moment of momeutum of the system would, but for the

oblniuity of the ecliptic, be B'SO times that of the earth's rotauon.

Again, the kinetic energy of orbital motion is

' \M + mJ * \JI+m/ 'M+m r

The kinetic energy of the planet's rotation is ^Cn''. The potential

energy of the system is-/iJ/;«/r. Adding the three energies to-

gether, and transforming; into tiie special units, we have

2c=K»-V (l"')-

Now let x=T^, y= n, r=2e.

It will be noticed that x, the moment of momentum of orbital

motion, is equal to the square root of the satellite'a distance from

the plan.t Then equations (102j and (103) become

h= y + x (104).

T^i/-llr=(h-xf-llx' (105).

(104) is the equation of conservation of moment of momentum, or,

shortly, the equation of momentum ; (105) ia the equation of energy.

Now consider a system started with given positive moment ot

momentum h ; and we have all sorts of ways in which it may be

started. If the two rotations bo of oppoRite kinds, it is clear that

we may start the system with any amount of energy however great,

but the true maxima and minima of energy compatible with the

Riven moment of momentum are supplied by dYldx=.Q,

or x-h + \lx? = <i,

that is to say, 3*->u? + l = (106V

AVe shall presently see that this quartic has cither two real root*
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and two imaginary, or all imaginary roots. The quartic may bo

derived from quite a different consideration, viz., by finding the con-

dition under which the satellite may move round the planet so that

the planet shall always show the same face to the satellite,—in fact,

so that they move as parts of one rigid body. The condition is

simply that the satellite's orbital angular velocity Si = n, the planet's

angular velocity of rotation, or y= l/x', since »(=i/ and rl= n-i= x.

By substituting this value of j/ in the equation of momentum (104),

we get as before s^ - la? + 1 =
At present we have only obtained one result, viz., that, if with
given moment of momentum it is possible to set the satellite and
planet moving as a rigid body, it is {lossible to do so in two ways,

and one of these ways requires a maximum amount of energy and
the other a minimum ; from this it is clear that one must be a rapid

rotation with the satellite near the planet and the other a slow one
with the satellite remote from the planet. In the three equations

h=y+x (107),

r={h-xy-- l/ar= (108),

3^y = l (109),

(107) is the equation of momentum, (103) that of energy, and (109)

may be called the equation of rigidity, since it indicates that the

two bodies move as though parts of one rigid body. To illustrate

these equations geometrically, we may take as abscissa x, which
is the moment of momentum of orbital motion, so that the axis

of X may be called the axis of orbital momentum. Also, for

equations (107) and (109) we may take as ordinate y, which is the
moment of momentum of the planet's rotation, so that the axis

of y may be called the axis of rotational momentum. For (lOS)

we may take as ordinate V, which is tmce the ener^ of the

system, so that the axis of iT may be called the axis of energy.

Then, as it will be convenient to exhibit all three curves in the
same figure, with a parallel axis of x, we must have the axis of

energy identical with that of rotational momentum. It will not
be necessary to consider the case where the -resultant moment of

momentum h is negative, because this would only be equivalent to

reversing aU the rotations ; h is therefore to be taken as essentially

positive. Then the line of momentum whose equation is (107) is a
straight line inclined at 45° to either axis, having positive intercepts

on both axes. The curve of rigidity whose equation is (109) is

clearly of the same nature as a rectangular hyperbola, but it has a
much more rapid rate of approach to the axis of orbital momentum
than to that of rotational momentum. The intersections (if any)
of the curve of rigidity with the line of momentum have absoissaa

which are the two roots of the quartic a;* - hi^ + 1 = 0. The quartic

has, therefore, two real roots or all imaginary roots. Then, since

x = \Jt, the intersection which is more remote &om the origin

indicates a configuration where the satellite is remote from the
planet ; the other gives the configuration where the satellite is

closer to the planet. Wfi have already learnt that these two cor-

respond respectively to minimum and maximum energy. 'When x
is very large, the e(juation to the curve of energy is T=(h-x)'',
which is the equation to a parabola with a vertical axis parallel

to T and distant h from the origin, so that the axis of the para-
bola passes through the intersection of ths line of momentuni
with the axis of orbital momectnm. When x is very small, the
equation becomes Y= - Ijr'. Hence the axis of F is asymptotic
on both sides to the curve of energy. Then, if the line of mo-
mentum Intersects the curve of rigidity, the curve of energy has a
maximum vertically underneath the point of intersection nearer
the origin and a minimum underneath the point more remote.
But, if there are no intersections, it has no maximum or minimum.

Fig. 9 shows these curves when drawn to scale for the case of the
earth and moon, that is to say, with A = 4. The points a and b,

which are the maximum and minimum
of the curve of energy, are supposed to

be on the same ordinates as A and B,

the intersecrions of the curve of rigidity

with the line of momentum. The in-

tersection of the line ofmomentum with

the axis of orbital momentum is denoted

, but in a figure of this size it neces-

Fig. 9.

arily remains indistinguishable from B. As the zero of energy is

quite arbitrary, the origin for the energy curve is displaced down-
wards, and this prevents the two curves from crossing one another
in a confusing manner. On account of the limitation imposed we

neglect the case where the quartic has no real roots. Every point
of the line ofmomentum gives by its abscissa and ordinate the squarfl

root of the satellite's distance and the rotation of the planet, and
the ordinate of the energy curve gives the energy corresponding to

each distance of the satellite. Part of the figure has no physical

meaning, for it is impossible for the satellite to move round the
planet at a distance less than the sum of the radii of the planet

and satellite. For example, the moon's diameter being about 2200
indes, and the earth's about 8000, the moon's distance cannot be

less than 5100 miles. Accordingly a strip is marked off and shaded
on each side of the vertical axis within which the figcre has no
physical meaning. The point P indicates the present configura-

tion of the earth and moon. The curve of rigidity :^y=\ is the

same for all values of h, and by moving the line of momentum
parallel to itself nearer to or further from the origin, we may
represent all possible moments of momentum of the whole system.

The smallest amount of moment of momentum with which it is

possible to set the system moving as a rigid body, with centrifugal

force enough to balance the mutual attraction, is when the line of

momentum touches the curve of rigidity. The eondirion for this

is clearly that the equation 2r'-A»'+ 1 = should have equal roots.

If it has equal roots, each root must be jA, and therefore

(iA)*-«iA)' + l = 0,

whence 7i*=4V3' or ^= 4/3*=l-75. The actual value of A for'the i

moon and earth is about 4 ; hence, if the moon-earth system were I
started with less than /j of its actual moment of momentum, it >

would not be possible for the two bodies to move so that the earth Ifax

should always show the same face to the moon. Again, if we travel mute

along the line of momentum, there must be some point for which numUr
y3? is a maximum, and since yii^=nlQ there must be' some point of day» u>

for which the number of planetary rotations is greatest during one mont>

revolution of the satellite ; or, shortly, there must be some con-

figuration for which there is a maximum number of days in the

month. Now yi? is equal to a^{h — x), and this is a maximum
when z=lk and the maximum number of days in the month is

(|A)'{A - JA) or 3%V4* ; if A is equal to 4, as is nearly the case for

the earth and moon, this becomes 27. Hence it follows that we now
have very nearly the taaximum number of days in the month. A
more accurate investigation in a paper on the "Precession of a
Viscotis Spheroid" in Phil. Trans., pa.Tt L, 1879, showed that, taking

accovmt or solar tidal friction and of the obliquity to the ecliptic,

the maximum number of days is about 29, and that we have already

passed through the phase of maximum. We will now consider the Discus-

physical meaning of the figm-e. It is assumed that the resultant sion ot

moment of momentum of the whole system corresponds to a positive figure,

rotation. Now imagine two points with' the same abscissa, one
on the momentum line and the other on the energy curve, and
suppose the one on the energy curve to guide that on the momentum
line. Then, since we are supposing frictional tides to be raised on
the planet, the energy must degrade, and however the two points

are set initially the point on the energy curve must always slide

down a slope, carrying with it the other point. Looking at the

figure, we see that there are four slopeS in the energy curve, two
running down to the planet and two down to the minimum. There
are therefore four ways Lu which the system may degrade, according

to the wnT it was started ; but we shall only consider one, that

corresponding to the portion ABba of the figure. For the part of

the line of momentum AB the month is longer than the day, and
this is the case with all known sateUites except the nearer one of

Mars. Now, if a satellite be placed in the condition A—that is to

say, moving rapidly round a planet which always shows the same
face to the satellite—the condition is clearly dynamically unstable,

for the least disturbance will determine whether the 'system shall

degrade down the slopes ac or ab— that is to say, whether it falls

into or recedes from the planet If the equilibrium breaks down
by the satellite receding, the recession will go on until the system

has reached the state corresponding to B. It is clear that, if the

intersection of the edge of the shaded strip with the line of mo-
mentum be identical with the poiut A, which indicates that the

satellite is Just touching the planet, then the two bodies are in

effect parts of a single body in an unstable configuration. If,

therefore, the moon was originally part of the earth, we should

expect to find this identity. Now in fig. 9, drawn to scale to re-

present the earth and moon, there is.so close an approach between
the edge of the shaded band and the intersection of the line of

momentum and curve of rigidity that it would be scarcely possible

to distinguish them. Hence, there seems a probability that the

two bodies once formed parts of 3 single one, which broke up in

consequence of some kind of instability. This view is confirmed

by the more detailed consideration of the case in the paper on the
" Precession of a Viscous Spheroid," already referred to, and sub-

sequent papers, in the Philosophical Transactions of the Koyal
Society.

1 Fnr further consideratioD of this subject see a series of papers by Mr G. H
Darwin, in Proceed, and Tram, oi Ih; Jloyal Society from 1S78 to 1831, and
Appendix U (h) to part 11. vol. L ot Thomson and Taifs Kat. Phil, 18S3.
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§ 48, jimouiU of Tidal Retardation of Earth's Rotation.

With respect to the actual amount of retardation of the earth's
rotation, we quole the following from Thomson and Tait's Nat.
Fhil. (18S3). § 830.>

" In observational astronomy the earth's rotation serves as ^time-
keeper, and thus a retardation of terrestrial rotation will appear
astronomically as an acceleration of the motion of the heavenly
bodies. It is only in the case of the moon's motion that such an
apparent acceleration can be possibly detected. Now, as Laplace
first pointed out, there must be a- slow variation in the moon's
mean motion arising from the secular changes in tho eccentricity
of the earth's orbit around the sun. At the present time, and for

several thousand years in the future, the variation in the moon's
motion is and will bo an acceleration- Laplace's theoretical
calculation of the amount of that acceleratioa appeared to agree
well with the results which were in his day accepted as represent-
ing the facts of observation. But in 1803 Adams showed that
Laplace's reasoning was at fault, and that the numerical results of
Damoiseau's and Plana'? theories with reference to it consequently
require to be sensibly altered. Hansen's theory of the secular
acceleration is vitiated by an error of principle similar to that
which affects the theories of Damoiseau and Plana ; but, the mathe-
matical process which he followed being different from theirs, he
arrived at somewhat different results. From the erroneous theory
Hansen found the value of 12"-18 for the coefficient of the term ia
the moon's mean longitude depending on the square of the time,
the unit of time being a century • in a later computation given in
his Darlejung he found the coefficient to be 12"'56.'

" In 1859 Adams communicated to Delaunay his final result,

namely, that the coefficient of this term appears from a correctly con-
ducted investigation to be 5"7, so that at the end of a century the
moon is 5"7 before the position it would have had at the same time
if its mean angular velocity had remained the same as at the begin-
ning of the century. Delaunay verified this result, and added some
further small terms which increased the coefficient from 6"'7 to 6"'l.

Varlons "Now, according to Airy, Hansen's value of the 'advance'
estt- represents very well the circumstances of the eclipses of Agathoclos,
mates of Larissa, and "Thales, but is if anything too small. Newcomb, on
amount, the other hand, is inclined from an elaborate discussion of the

ancient eclipses to believe Hansen's value to be too large, and gives
two competing values, viz., 8 '"4 and 10"'9.'

" In any case it follows that the value of tho advance as theoreti-
cally deduced from all the causes, known up to the present time to
be operative, is smaller than that which agrees with observation.
In what follows 12" is taken as the observational value of the
advance, and 6'' as the explained part of tl is phenomenon. About
tlie beginning of 1SC6 Delaunay suggested that the true explana-
tion of the discrepancy might be a retardation of tho earth's rota-

tion by tidal friction. Using this hypothe-sis, and allowing for the
consequent retardation of the moon's mean motion by tidal reaction,

Nomeri- Adams, in an estimate which he has communicated to us, founded
cal result on the rough assumption that the parts of the earth's retardation
as to due to solar and lunar tides are as tho squares of the respective
earth's tide-generating forces, finds 22 sec. as tho error by which the earth,

•^fttlon. regarded as a time-keeper, would in a century get behind a perfect

clock rated at the beginning of the century. Thus at the end of a
century a meridian of the earth is 330" behind the position in

which it would have been if tho earth had continued to rotate

with the same angular velocity which it had at the beginning of

the century. . . .

" WTiatever be the value of the retardation of the earth's rotation

it is necessarily the result of several causes, of which tidal friction is

almost certainly preponderant. If we accept Adams's estimate as

applicable to the outcome of tho various concurring causes, then, if

the rate of retardation giving the integral effect were uniform, the

earth as a time-keeper would be going slower by "22 of a second per

year in the middle, and by -4 4 of a second per year at the end, than at

the beg:inning of the century. The latter is ^^—j^ of the present

angular velocity ; and, if the rate of retardation had been uniform
during ten million centuries past, the earth must have been rotat-

,
ing faster by about one-seventh than at present, and the centri-

1 See also G. H. Darwin's Address to Sict. A, Brit Assoc meeting, 1886.
s " It appears not unusual Tor physical astronomers to use an abbre\i3ted

phraccology, for specifying accelerations, which needs explanation. Thus,
when they speak of the secular acceleration being, .*.;7., '12"*j6 in a century,'
they mean by 'acceleration' what is more properly 'tho effect of the accelera-
tion on the moon's mean longitude.' The correct onabbrevlated" statement is

'the acceleration is 25"*12 per century per century.' Thns Hansen's result is

that in each century the mean motion of the moon is augmented by an angular
Telocity cf 25"*12 per century, so that at the end of a century the maan longi-
tude IS greater by J of 2J"-r2 than it would have been had the moon's mean
motion remained the same as it was at the l>eginninc of the century. Con-
sidcrin;^ how absurd it would be to speak of a falling body as experiencing an
Acceleration of 16 feet in a second, or of 64 feet in two seconds, and how false
and inconvenient it is to speak of a watch being 20 secouds fast when it is 20
seconds in advance of where it ought to be, we venture to suggest that, to
Attain clearness and correctness without sacriBce of brevity, 'ajvance'be 8ttl>-

^tttuted for 'acceleration' in tlio ordinary astronomical phraseology,"
Satarcha on IA< Motion <ituU Moon, Washington, 1678.

23-15*

fugal force must have been greater in the proportion of 817* to'

717' or of 67'to 51. If the consolidation took place then or earlier.l

the ellipticity of the upper layers must have been -^hs instead of
about yj^, as it is at present. It must necessarily remain uncertain
whctber the earth would from time to time adjust itself completely
to a figure of equilibrium adapted to the rotation. But it is clear
that a want of complete adjustment would leave traces in a pro-
poiiderance of land in equatorial regions. The existence of large
continents and the great effective rigidity of the earth's mass
render it improbable that the adjustments, if any, to the appropri-
ate figure of equilibrium woiJd be complete. The fact then that
the continents are arranged along meridians rather than in an
equatorial belt affords some degree of proof that the consolidation
of the earth took place at a time when the diurnal rotation differed
but little from its present value. It is probable, therefore, that
the date of consolidation is considerably more recent than a thou-
sand million years ago. It is proper, however, to add that Adams
lays but little stress on the actual numerical values which have
been used in this coihputation, and is of opinion that the amount
of tidal retardation of the earth's rotation b quite tmcertaiu.

"

§ 49. Ejects of Tidal Friction on the Elements of the Moon's
Orbit and on the Earth's Fetation,

It wonld be impossible within the limits of the present article t«
discuss completely the effects of tidal friction ; we therefore confine
ourselves to certain general considerations which throw light on
the nature of those effects. (Ve Lave in the preceding sections
supposed that the planet's axis is perpendicular to the orbit of the
satellite, and that the latter is circular ; we shall now suppose the
orbit to be oblique to the equator and eccentric, and shall also
consider some of the effects of the solar perturbation of the moon-
earth system. For the sake of brevity the planet will be called
the earth, and the satellite the moon. The complete investigation
was carried out on the hypothesis that the planet was a viscotis

spheroid, because this was the only theory of frictionaUy resisted
tides which had been worked out. Although the results would bo
practically the same for any system of frictionaUy resisted tides,

we shall sneak below of the planet or earth as a viscous body.*
We shall show that if the tidal retardation be small the obliquity OhU

of the ecliptic increases, the earth's rotation is retarded, and the qnity ot
moon's distance and periodic time are increased. Fig 10 represents the
the earth as seen from above the ^^^ ^^^ ecliptic
south pole, so that S is the pole y'^^ ^'^\^

increi
and the outer circle the equator.
The earth's rotation is in the
direction of the curved arrow at
S. The half of the inner circle x^ j

which is drawn with a full line is^'T
a scmi-small-circlo of south lati-

tude, and the dotted semiciicle is

a semi-small-circle in the same
north latitude. Generally dotted
lines indicate parts of the figure

which are below the plane of the
paper. It will make the explana-

Fig. 10.

lion somewhat simpler if we suppose the tides to be raised by a
moon and anti-moon diametrically opposite to one another. Let
JI and JI' bo the projections of tho moon and anti-moon on to tho
terrestrial sphere. If the fluid in which the tides are raised were
perfectly frictionless,' or if the earth were a perfect fluid or per-

fectly elastic, the apices of the tidal spheroid would be at M and
ir. If, however, there is internal friction, duo to any sort of
viscosity, the tides will lag, and we may suppose the tidal apices

to be at T and T'. Now suppose the tidal protuberances to bo
replaced by two equal heavy particles at T and T*, which are in-

stantaneously rigidly connected with the earth. Then the attrac-

tion of the moon on T is greater than on r, and that of the anti-

moon on T" is gieater than on T. The resultant of these forces ia

clearly a pair of forces acting on the earth in the direction TM,
T'M'. These forces clearly cause a couple about the axis in the

equator, which lies in the same meridian as the moon and anti-

moon. The direction of the couple is shown by the curved arrows

at L,L'. If the effects of this couple be compounded with the

existing rotation of the earth according to the principle of the

gyroscope, the south pole S tends to approach M and the north

polo to approach il'. Hence, supposing the moon to move in tho

ecliptic, the inclination of the earth's axis to the ecliptic dimin-

ishes, or the obliquity increases. Next the forces TM, 'i"H' clearly

produce, as in the simpler case considered above, a couple about the

earth's polar axis, which tends to retard the diurnal rotation.

This general explanation remains a fair representation of the

state of the ca.se so long as the different harmonic constituents of

tho aggregate tide-wave do not suffer very different amounts of re-

* These explanations, together with other remarks, are to bo fonnd in tlM

abstracts of Mr O. H. Darwin's memoirs in Proc. Jfoy. Soc., 1878 to ISSl. J

» We hero suppose the tides not to be Inverted. If they »r8 Inverted t&«
conciuBioa is precisely the oome.

XXIIL — 48
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tardation ; and this is the case so long as the viscosity is not great.

The rigorous result for a viscous planet shows that in general the

ohliquity will increase, and it appears that, with small viscosity of

the planet, if the period of the satellite be longer than two periods

of rotation of the planet, the obhquity increases, and vice versa.

Hence zero obliquity is only dynamically stable when the period

of the satellite is less than two periods of the planet's rotation.

Suppose the motions of the planet and of its solitary satellite to

bo referred to the invariable plane of the system. The axis of

resultant moment of momentum is normal to this plane, and the

component roUtions are that of the planet about its axis of figure

and the orbital motion of the planet and sateUito round their com-

mon centre of inertia ; the axis of this latter rotation is clearly the

ponnal to the satellite's orbit Hence the normal to the orbit, the

axis of resultant moment qf momentum, and the planet's axis

of rotation must always lie in one plane. From this it follows

that the orbit and the planet's equator must necessarily have a

common node on the invariable plane. If either of the component

rotations altera in amount or direction, a corresponding change

must take place in the other, such as will keep the resultant

moment of momentum constant in direction and magnitude. It

has been shown that the efifect of tidal friction is to increase the

distance of the satellite from the planet, and to transfer moment

of momentum from that of planetary rotation to that of orbital

motioiL If, then, the direction of the planet's axis of rotation

does not change, it follows that the normal to the lunar orbit must

approach the axis of resultant moment of momentum. By drawing

a series of parallelograms on the same diameter and keeping one

side constant in direction, this may be easily seen to be true. This

is equivalent to saying that the inclination of the satellite's orbit

will decrease. But this decrease of inclination does not always

necessarily take place, for the previous investigations show that

another effect of tidal friction may be to increase the obliquity of

the planet's equator to the invariable plane, or, in other words, to

increase the inclination of the planet's axis to the axis of resultant

moment of momentum. Now, if a parallelogram be drawn with

a constant diameter, it is seen that by increasing the inclination

of one of the sides to the diameter (and even decreasing its length)

the in'-'.ination of the other side to the diameter may also be in-

creased. The most favourable case for such a change is when the

side whose inclination is increased is nearly as long as the diameter.

From this it follows that the inclination of the satellite's orbit to the

invariable plane may increase, and that it is most likely to increase,

when the moment oPmomentum of planetary rotation is large com-

pared with that of the orbital motion. The analytical solution of

the problem agrees with these results, for it shows that if the vis-

cosity of the planet be small the inclinatioii of the orbit always

diminishes, but if the viscosity, be large, and if the satellite moves

with a short periodic time (as estimated in rotations of the planet),

ibe inclination of the orbit wiU increase. These result^ convey

some idea of the physical causes which may have given rise to the

present inclination of the lunar orbit to the ecliptic. For the

analytical investigation shows that the inclination of the lunar

orbit to a certain plane, which replaces the invariable plane when

the solar attraction is introduced, was initially small, that it then

increased to a maximum, and that it finally diminished and is still

diminishing.

But the lavra above referred to would, by themselves, afford a very

onsatisfactory explanation of the inclination of the lunar orbit, be-

•anse the sun's attraction is a matter of much importance. It has

been found that, if the viscosity of the planet be small, the in-

clination of the orbit of the solitary satellite to the invariable plane

will always diminish ; but, when solar influence is introduced, the

corresponding statement is not true with regard to the incUnatiou

of the lunar orbit to the proper plane, for during one part of the

tooon's history the inclination to the proper plane would have

increased even if the viscosity of the earth had been small.
_

Consider a satellite revolving about a planet in an eUiptic orbit,

with a periodic time which is long compared with the period of rota-

tion of the planet ; and suppose that frictional tides are raised on

the planet. The ma.ior axis of the tidal spheroid always points in

advance of the satellite,' and exefcises on it a -force which tends to

accelerate its linear velocity. When the satellite is in perigee the

tides are higher, and this disturbing force is greater than when the

satellite is in apogee. The disturbing force may therefore be repre-

sented as a constant force, always tending to accelerate the motion

of the satellite, and as a periodic force which accelerates in perigee

and retards in apogee. 'The constant force causes a secular increase

of the satellite's mean distance and a retardation of its mean motion.

The accelerating force in perigee causes the satellite to swing out

further than it would otherwise have done, so that when it comes

ronnd to apogee it is more remote from the planet. The retarding

force in apogee acts exactly inversely, and diminishes the perigean

distance. "Thus, the apogean distance increases and the perigean

distance diminishes, or, in other words, the eccentricity of the orbit

increases. Now consider another case, and suppose the satellite s

periodic time to he identical with that of the planet's rotatioiL

Then, when the satellita is in perigee, it is moving faster than th»

planet rotates, and when in apogee it is moving slower ; hence at

apogee the tides lag, and at perigee they are accelerated. Now the

lagging apogean tides give rise to au accelerating force on the

satellite, and increase the perigean distance, whilst the accelerated

perigean tides give rise to a retarding force, and decrease the

apogean distance. Hence in this case the eccentricity of the orbit

will diminish. It follows from these two results that there must

be some intermediate periodic time of the satellite for which the

eccentricity does not tend to vary.

But the preceding general explanation is in reality somewhat less

satisfactory than it seems, because it does not make clear tho

existence of certain antagonistic influences, to which, however, wo
shall not refer. The rigorous result, for a viscous planet, shows

that in general the eccentricity of the orbit will increase ; but, if

the obliquity of the planet's equator be nearly 90°, or if the viscosity

be so great as to approach perfect rigidity, or if the periodic time

of the satellite (measured in rotations of the planet) oe short, the

eccentricity will slowly diminish. When the viscosity is small the

law of variation of eccentricity is very simple : if eleven periods

of the satellite occupy a longer time than eigliteen rotations of ths

planet, the eccentricity increases, and vice versa. Hence in tha

case of small viscosity a circular orbit is only dynamically stable

if the eleven periods are shorter than the eighteen rotationa.

X. COSMOGONIO SPECTTLAnONS FOUNDED ON TlDAl FeICTIOM.

§ 60. History of the Earth and Moon.

We shall not attempt to discuss the mathematical methods by

which the complete history of a planet, attended by one or more

satellites, is to be traced. The laws indicated in the preceding

sections show that there is such a problem, and that it may be

solved, and we refer to Mr Darwin's papers for details (Pkil. Trans.,

1879-81). It may be interesting, however, to give the various

results of the investigation in the form of a sketch of the possible

evolution of the earth and moon, followed by remarks on the other

planetary systems and on the solar system as a whole.
_

We befin with a planet not very much more than 8000 miles vn Conjoo-

"diameterrand probably partly solid, partly fl uid, and partly gaseous, tural

It is rotating about an axis incUned at about 11° or 12° to the nor- genesis*

mal to the ecUptic, with a period of from two to four hours, and is moon

revolving about the sun with a period not much shorter than our from

present year. The rapidity of the planet's rotation causes so great earth,

a compression of its figure that it cannot continue to exist in an

ellipsoidal form with stability ; or else it is so neariy unstable that

complete instability is induced by the solar tides. The planet then

separates into two masses, the larger being the earth and the

smaller the moon. It is not attempted to define the mode of

separation, or to say whether the moon was initially a chain of

meteorites. At any rate it must be assumed that the smaller mass

became more or lessconglomerated and finally fused into a spheroid,

perhaps in, consequence of impacts between its constituent mete-

orites, which were once part of the primeval planet, Up to this

"point the history is largely speculative, for the conditions of insta-

bility of a rotating mass of fluid have not yet bee'n fully investigated.

We now have the earth and moon nearly in contact with one Earth

another, and rotating nearly as though they were parts of one rigid and

body.J This is the system which was the subject of dynamical moon

investigation. As the two masses are not rigid, the attraction of subject

each distorts the other ; and, if they do not move rigorously with of iuve*

the same periodic time, each raises a tide in the other. Also the ti^tioii.

sun raises rides in both. In consequence of the frictional resistance

to these tidal motions, such a system is dynamically unstable. If

the moon had moved orbitally a little faster than the earth rotated,

she must have fallen back into the earth ; thus the existence of

the moon compels us to believe that the equilibrium broke down

by the moon revolving orbitally a little slower than the earth

rotates. In consequence of the tidal fricrion the periodic times both

of the moon (or the month) and of the earth's rotation (or the day)

increase ; but the month increases in length at a much greater

rate than the day. At some eariy stage in the history of the system

the moon was conglomerated into a spheroidal foi-m, and acquired

a rotation about an axis neariy parallel to that of the earth.
_

The axial rotation of the moon is retarded by the attractioii of

the earth on the tides raised in the moon, and this retardation takes

place at a far greater rate than the similar retardation of the earth s

rotation. As soon an the moon rotates round her axis with twice

the an->^ular velocity with which she revolves in her orbit, the

position of her axis of rotation (parallel witli the earth's axis)

becomes dynamically unstable. The obliquity of the lunar equator

to the plane of the orbit increases, attains a maximum, and then

diminishes. Me:»nwhile the lunar axial rotation is being reduced

towards identity with the orbital motion. FinaUy, her equator J3

nearly coincident with the plane of the orbit, and the attraction of

the earth on a tide, which degenerates into a permanent ellipticxty

1 See criticisms by Mr NoWi. Genesia qflloon, Melbourne, 1885 ;
aim Hatwn.

16th >'obniar/ 1S86.



TIDES
of the Ijlnai equator, caosea her always to show the same face to
the eaito.

K All tUis must have taten place early in the history of the earth,

to which we now return. As the inouth increases in length the
lunar orbit becomes eccentric, and the eccentricity reaches a maxi-
mum when the month occupies about a rotation and a half of the
earth. The maximam of eccentricity is probably not large. After
this the eccentricity dimiiiishe?. The piano of the lunar orbit is

at first practically identical with the earth's equator, but as the
moon recedea from the earth the sun's attraction begins to make
itself felt We must therefore introduce the co.iception of two
ideal planes (here called the proper planes), to which the motion
of the earth and moon must be referred. The lunar proper plane
is at first inclined at a very small angle to the earth's proper plane,
and the orbit and equator coincide with their respective proper
planes. As soon as the earth rotates with twice the angular velocity
with which the moon revolves in her orbit, a new instability sets

in. The month is then about twelve of our present hours, and
the day about six such hours in length. The inclinations of the
luifar orbit and of the equator to their respective proper planes
increase. That of the lunar orbit to its proper plane increases to

« maximum of 6° or 7°, and ever after diminishes, that of the
equator to its proper plane increases to a maximum of about
2 45', and ever after diminishes. The masimnm inclination of
the lunar orbit to its proper plane takes place when the day is a
little less than nine of our present hours, and the month a little

less than six of our present days. The maximum inclination of
the equator to its proper plana takes placo earlier than this.

Whilst these changes have been going on the proper planes have
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Therefore w. ought to find the larger planets less advanced, than
the eraaller ones. The masses of such of the planets as have satel-
Jites are, m terms of the earth's mass, as follows -
Jupiter = 340-, Saturn = 100; Uranu

-Mars=
= 20.T.""" "i"'" !

"»'•'"" = '""; uranus^l'/; Neptune =

Mars should therefore be furthest a-^vancea in its e/olution. and
It 13 here alone in tno whole system that we find a satellite moving
orbitally faster than the planet rotates. This will also be tht
ultimate fate ot our moon, because, after its orbital motion ha<
been reduced to identity with that of the earth's rotation, solai
tidal friction will further reduce the earth's angular velocity:
the tidal reaction on the moon will then be reversed, and themoons orbital velocity wUl increase and her distance from the
earth diminish. But, since the moon's mass is very large she
must recede to an enormous distance from the earth before ihis
reversal takes place. -Now the satellites of Mara are very smaU^
and therefore they need only recede a very short dUtanco from the
planet bclore the reversal of tidal reaction. The periodic time of
tho satellite Deimos is 30l> 18">, and, as the period of rotation of
Mars 13 24" ST"", Deimos must be still receding from Mars but
very slowly. The periodic time of the satelliti I'hobos is Th asm .

therefore it must be approaching Mars. It does not seem iiKely
that it has ever been remote from the planet.' The eccentricities
of tho orbits of both satellites are small : that of Deimos is 0057
and that of Phobos -OOGG. If tho viscosity of the planet be small,
or if oceanic tidal friction bo the principal cause of change, both
eccentricities are diminishing ; but, if the viscosity be lar"o! both
ar-> increasing. As we have no means of knowing wheflier the
eccentricities are increasing or diminishing, tho larger eccentricity
of the orbit of Phobos cannot be a fact of much importance either, .,-."..',.'. „ ". "...v.. *u^j>ortance either

been^ themselves^ changing in ^their p^ositions relatively to one
|
for or against the present views. But it must be admitted that it

„, .„j »„*!,. „-i.„».- jt<:..* -1,... 1..
: ;^ ^ s!i;:htly unfavourable indication. The position of the proper

another and to tho ecliptic. At first fhey were near'y coinciuciu
with o'ne another and with tho earth's equator, but they then
open out, and tho inclination of the lunar proper plane to the
ecliptic continually diminishes, whilst that oi the terrestrial proper
plane continually increases. At some stage the earth became
more rigid, and oceans were formed, so that oceanic tidal friction

probably came to play a more important part than bodily tidal

friction. If this bo the case, the eccentricity of the orbit, after
passing through a stationary phase, begins to increase again.
We have now traced the system to a state in which the day and
month are increasing, but at unequal rates, the inclination of the
lunar proper plane to the ecliptic and of the orbit to the proper
plane are diminishing, the inclination of the terrestrial propsr
plane to the ecliptic is increasing and of the equator to its proper
plane isdiminisliing, and the eccentricity of the orbit is increasing.

No new phase now supervenes and at length we have the system
in its present configuration. The minimum time in whi-n the
changes from first to last can have taken place is 54,000,000 years.

There are other collateral results which must arise from a sup-
posed primitive viscosity or plasticity of the earth a mass. Fo-
dnring this course of evolution the earih's mass must have suffered

a screwing motion, so that the polar regions have travelled a little

irom west to e-ist relatively to the equator. This affords a possible

explanation of the north and south trend of our great continents.

Also a largo amount of heat has been generated by friction deep
down in the earth ; and some very small part of the observed in-

crease of temperature in underground borings may be attributable

to this cause. The preceding history might vary a little in detail

according to the degree of viscosity which we attribute to the

earth's mass, and according as oceanic tidal friction is or is not,

now and in the more recent past, a more powerful cause of change
than bodily tidal friction. "The argument reposes on the imperfect

rigidity of solids and on the internal friction of semi-solids and
fluids - these are 'ktb cau3m. Thus changes of the kind here dis-

lussecf roust he going on, and must have gone on in the past And
for this history of the earth and moon to be true throughout, it is

•nly necessary to postulate a sufficient lapse of time, and that there

is not enough matter diffused through space to materially resist

the motions of the moon and earth in perhaps 900,000,000 years.

It seems hardly too much to say that, granting these two postu-

lates, and the existence of a primeval planet, such as that above

described, a system would necessarily b» developed which would bear

^strongresemblince toourown. A theory, reposing on vtraeeauim,

which brings into quantitative correlation tho lengths of tho present

day and month, the obliquity of the ecliptic, and the inclination

and eccentricity of the lunar orbit should have claims to acceptance.

§ 51. The OOuT Planetary Suhsystenu.

If this has been the evolution of the earth and moon, a similar

process must have been going on elsewhere. So far wo have only

considered a single satellite and the sun, but the theory may of

course be extended, with modifications, to planets attended: by

several satellites. We will now, therefore, consider some of tho

other members of tho solar system. A largo planet has much more

energy of rotation to bo destroyed, and moment of momentum to

be redistributed, Ihan a small one, and therefore a largo planet

ought to sroceod in its evolution more slowly than a small one.

plane of a satellite is determined by the periodic time of tho
satellite, the oblateness of the planet, and tho sun's distance. "The
inclination of the orbit of a satellite to tho proper plane is not
determined by anything in the system. .Hence it is only the
inclination of the orbit which can affor any argument for or
against the thejry. Tho proper planes .if both satellites are
necessarily neirly coincident wi'th the equator of the planet ; but
it is in accordance with the theory that tho inclinations of the
orbits to their respective proper planes should bo smalh Any
change in *ho obliquity of the equator of Mars to tho plane of his
orbit must be entirely due to solar tides. Tjie present obliquity is

about 30°, and this points also to an advanced stage of evolution,
at least if tho axis of tho planet was primitively at all nearly per-
pendicular to the ecliptic

We now come to the system of Juj/iter. This cnormcjs planet
is still rotating in about ten hours ; its axis is nearly perpendicular
to the ecliptic ; and three of its satellites revolve in seven days or
less, whilst the fourth has a period of 16* le*". This system is

obviously far less advanced than our own. The inclinations of
the proper planes to Jupiter's equator are necessarily small, but
the inclinations of tho orbits to the proper planes appear to be
very interesting from a theoretical point of view. "They are in
tho case of the first satellite 0° 0' 0", in tho case of the second
0" 27' 60", in that of the third 0° IZ' 20', and in that of the foufth
0° 14' 68". We have shown above that the orbit of a satellite is

first coincident with its proper plane, and that the inclination
afterwards rises to a maximum and finally declines. If then we
may assume, as seems reasonable, that the satellites are in stages
of evolution corresponding to their distances from the planet, these
in. 'Tiations accord well with the theory. The eccentricities of the
orbits of the two inner satellites are insensible, those of the outer
two imiflll This does not tell strongly either for or against the
theory, because the history of the eccentricity depends considerably
on the nature of the friction to which the tides are subject Yet
it on the whole agrees with the theory that the eccentricity should
be greater in the more remote satellites. It appears that the satel-

lites of Jupiter always present tho same face to tho planet, just as

does our moon. This was to be expected.

The case of Saturn is not altogetner so favourable to the theory.

The extremely rapid rotation, the ring, and the short periodic time
of the inner satellites point to an early stage of development; whilst

the longer periodic time of the three outer satellites and the high
obliquity of the equator indicate a later stage. Perhaps both views
may be more or less correct, for successive shedding of satelliteb

would impart a modern appearance to tho system. It has probably
been previously remarked that the Satumian system bears a strong
analogy to the solar system, Titan being analogous to Jupiter,

Hyperion and lapetus to Uranus and Neptune, ana the inner satel-

lites to tho inner planets. Thus anything which aids us in forming

a theory of tho one system will throw light on the other. Th«.

details of the Satumian system seem to be more or less favourahlo

to tho theory. Tho proper planes of the orbits {except that «{

lapetus) are n^'arly in the plane of the ring, and tho inclinations

of all the orbits hereto appear not to ho large. As the result of

^ Mr N'olnn coDsidcri Uio theory iijapplicable to the cam of Uan; ao6 Haturc,
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ft careftl series of observations made at Wellington in 1873, Pwf.

^saph Hall 'finds that the eccentricities of t^"?, P^^i^ "fj^l"*^^

Tncekdus Tethvs, Dione, and Rhea are insensible, that of Titan

fs •028rof Hypertn -lOOO. and that of lapetus 0278 The satel-

Ute lapetas appears always to present the same face to the planet

Concerning tJranas and Neptune there is not much to be said,

as their systems are veiy little known ; but their masses are much

larger than that of the earth, and their satellites revolve with a

short periodic time The retrograde motion and high inclination

of the sateUites of Uranus are very remarkable. The theory of the

inclination of the orbit has been based on an assumed smallnesa of

Inclination, and it is not very easy to see to what results investi.

cation might lead if the inclination were large. It must be ad-

mitted, however, that the Urantan system points to the probability

of the existence of a primitive planet, with retrograde rotation, or

at least with a very large obliquity of equator.
, ^, i

It appears from this review that the other members of tbe solar

ivstem present some phenomena which are strikmgly favourable to

the tidal theory of evolution, and none which are absolutely con-

demnatory. We shall show in the following section that there

are reasons why the tidal friction arising in the planetary systems

cannot have had so much effect as in the case of the earth and moon.

That the indications which we have just noted were not more

marked, but yet seemed to exist, agrees well n-ith thia conclusion.

§ 52. Influence of Tidal Friction on tlie Evolution of the

Solar System.

According to tte nebular hypothesis, the planets and the satelBtes

are portions detached from contracting nebulous masses.
_
In the

following discussion that hypothesis will be accepted m its main

outline and we shall examine what modifications are necessitated

by the influence of tidal friction. It may be shown that the

reaction of the tides raised iu the sun by the planets must have

had a very small influence in changing the dimensions of the

planetary orbits round the sun. From a consideration of numerical

data with regard to the solar system and the planetary subsystems,

it appears improbable that the planetary orbits have been rensibly

enlarced by tidal friction since the origin of the several planets.

But it is possible that some very smaU part of the eccentricities of

'the planetary orbits is due to this cause. From arguments similar

to those advanced with regard to the solar system as a whole, it

appears unlikely that the satellites of Mars, Jupiter, and Saturn

originated very much nearer the present surfaces of the planets

than we now observe them. But, the data being insuflicient, we

cannot feel sure that the alteration in the dimensions of the orbiU

of these satellites has not been considerable. It remains, however,

nearly certain that they cannot have first originated almost in con-

tact with the present surfaces of the planets, in the same way as

in the preceding sketch (§ 50) has been shown to be probable

with rcard to the moon and earth. Numerical data concerning

the distribution of moment of momentum in the several planetary

Buh-systems exhibit so striking a difference between the terres-

trial system and those of the other planets that we should from

this alone have grounds for believing that the modes of evolution

have been considerably different. The difference appears to lie

In the genesis of the moon close to the present surface of the

planet, and we shall see beiow that solar tidal friction may be as-

signed as a reason to explain how it has happened that the terres-

trial planet had contracted to nearly its present dimensions before

the genesis of a satellite, but that this was not the case with the

ixterior planets. The efficiency of solar tidal friction is very much

creater in its action on the nearer planets than on the further ones.

The time, however, during which solar tidal friction has been

pperating on the external planets is probably much longer than the

period of its efficiency for the interior ones, and a series of numbers

proportional to the total amount of rotation destroyed iu the several

planets would present a far less rapid decrease as we recede from

the sun than numbers simply expressive of the efficiency of tidal

friction at the several planets. Nevertheless it must be admitted

that the effect produced by solar tidal fricHonon Jupiter and

Saturn has not been nearly so great as on the interior planets.

And, as already stated, it is very improbable that so large an

amount of momentum should have been destroyed as to matenaUy

affect the orbits of the planets round the sun.
'' We will now examine how the differences of distance from the

sun would be likely to affect the histories of the several planetary

masses. According to the nebular hypothesis, a planetary nebula

eontracts, and rotates quicker as it contracts. The rapidity of the

revolution causes it to become unstable, or perhaps an equatonal

belt graduaUy detaches itself; it is immaterial which of these .two

^eally takes place. In either case the separation of that part of the

mass which before the change had the greatest angular momenton

permits the central portion to resume a planetary shape. Ihe

contraction and the increase of rotation proceed continually until

another oortion is deUched. and so on. There thus recur at inter-

vals a series of epochs of instabibty or of abnormal change. Now
"

'I 6ee Brit. Assoc Rtport, 188S. p. 643.

tidal friction innst diminish the rate of ineTeas6"»f Wtatlain ine fi»

contraction, and therefore if tidal friction and contraction are at

work together the epochs of instability must recur more rarelj

than if contraction alone acted. If the tidal retardation is sufiS-

ciently great, the increase of rotation due to contraction will be sc

far counteracted as never to permit an ejioch of instability to occur.

Since the rate of retardation due to solar tidal friction decreases

rapidly as we recede from the sun, these considerations accord with

what we observe in the solar system. For Mercury and Venoa

have no satellites, and there is a progressive increase in the number

of satellites as we recede from the sun. Moreover, the number of

satellites is not diiectly connected with the mass of the planet, tot

Venus has nearly the same mass as the earth and has no satellite,

and the earth has relatively by far the largest satellite of the whole

system. Whether this be the true cause of the observed distribu-

tion of sateUites amcr-gst the planets or not, it is remarkable that

the same cause also affords an explanation, as wo shall now show,

of that difference between the earth with the moon and the, other

planets with their satellites which has caused tidal friction to be

the principal agent of change with the former but not with the

latter. In tie case of the contracting terrestrial mass we may
suppose that there was for a long time nearly a balance between

the retardarisn due to solar tidal friction and the acceleration

due to contraction, and that it was not nntil the planeUry mass

had contracted to nearly its present dimensions that an epoch

of iflntability could occur. It may also be noted that if there be

two equal planetary masses which generate satellites, but under

very different conditions as to the degree of condensation of the

masses, the two sateUites will be Ukely to differ in mass ;
we

cannot of course tell which of the two planets would generate the

larger satellite. Thus, if the genesis of. the moon was deferred

untU a late epoch in the history of the teraestrial mass, tihe

mass of the moon relatively to the earth woold be hkely to differ

from the mass of other satellites relatively to their planets. If

the contraction of the planetary mass be almost completed before

tl-e "enesis of the sateUite, tidal friction, due jointly to the satellite

and to the sun, will thereafter be the great cause of change in the

system ; and thus the hypothesis that it is the sole cause of change

will give an approximately accurate explanation of the motion of

the planet and satellite at any subsequent time. We have already

seen that the theory that tidal friction has been the ruling power

in the evolution of the earth and moon coordinates the present

motions of the two bodies and carries us back to an initial state

when the moon first had a separate existence as a satellite ;
and the

initial configuration of the two bodies is such that we are led to

believe that the moon is a portion of the primitive earth detached

by rapid rotation or other causes. There seems to be some reason

to suppose that the earliest form in which the moon had a separate

existence was as a ring or chain of meteorites ;
but this condition

precedes that to which the dynamical investigation leads back.

Let us now turn to the other planetary sub-systems. The satellites

of the larger planets revolve with short periodic times ; this admits

of a simple explanation, for the sinallness of their masses would

have prevented tidal friction from being a very efficient cause of

change in the dimensions of their orbits, and the largeness of tlie

planet's masses would have caused them to proceed slowly in their

evolution. If the planets be formed from chains of meteorites or

of nebulous matter, their rotation has arisen from the excess of

orbital momentum of the exterior over that of the interior matter.

As we have no means of knowing how broad the chain may have

been in any case, nor how much it may have closed m on the sun

in course of concentration, we are unable to compute the primitive

an-mlar momentum of a planet. A rigorous method of comparison

of the primitive rotations of the several planets is thus wantmg.

If however, the planets were formed under similar conditions, then

we should expect to find the exterior planets now rotating more

rapidly than the interior ones. On making allowance for the difler-

ent degrees of concentiation of the planets, this is the case, that

the inner sateUite of Mars revolves with a period of less than a

third of the planet's rotation is perhaps the most remarkable lact

in the solar system. The theory of tidal friction explains this

perfectiy; and this will be the ultimate fate of aU sateUites, be-

cause the solar tidal friction retar<is the planetary rotation without

directiy affecting the satellite's orbital motion. Numencal com-

parison shows that the efficiency ot solar tidal fnctton in retardmg

the terrestrial and martian rotations is of about tho same de^ee

of importance, notwithstanding the much greater distance ol the

planet Mars. In the above discussion it wiU have been apparent

that the earth and moon do actiially differ from the other planets

to such an extent as to permit tidal friction to have been the most

important factor in their history. ,.,,,. i;

By an examination of the probable effects of solar tidal friction

on a conti-acting planetary mass, we have been led to assign a

cause for the observed distribution of sateUites in the solar system,

and this again has itself afforded an explanation of how it happened

that the moon so originated that the tidal friction of the lunar

I tides in the earth should have been able to exercise so large an
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influence. TVe have enaeavourcd not only to eot forth the in-
fluence -which tidal friction may have, and probably has, had in
the history of the system, if sufficient time be granted, but also

to point out what effects it cannot have produced. These investi-

gations afford no grounds for the rejection of the nebular hypo-
thesis; but, while they present evidence in favour of the maia
outlines of that theory, they Introduce modificationa of consider-

able importance. Tidal friction is a cause of change of which
Laplace s theory took no account ; and, .although the activity of

that cause may be regarded as mainly belonging to a later period
than the events described in the nebular hjrpothesis, yet it seems
that its influence has been of great, and in one instance of even

paramount importance in determining the present condition of the
planets and their satellites. Throughout the whole of this dia-'

cussion it has been supposed that sufficient time is at our dis-
posal ; Sir W. Thomson and others have, however, adduced reason-
ing which goes to show that the history of the solar system must
be comprised within a period considerably less than a hundred
million years.' It would perhaps be premature to accept this as
the final and definite conclusion of science. If, however, it be con-
firmed, we shall only be permitted to accept the doctrine that tidal
friction has effected considerable modification in the configuratioa
of the moon and earth, and must reject the earlier portion of th»
history sketched above. (Q. H. D.)
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TIDOE, or TmoEE, an island (0° 39' N. lat. and 127°

23' E. long.) of the East Indian ArcUpelago, oflF the west

coast ot JiLOLO (q.v.) and south of Ternate, ia nearly cir-

cnlar in form, and has an area of about 58 square miles.

A volcano (5900 feet), now quiescent, rises in the centre

and occupies nearly the whole of the island ; its sides are

densely covered -with forests. The principal productions

are sago, rice, cocoa-nuta, and bananas. The capital, Tidor,

on the east coast, is a walled town ai,d the seat of a sultan

tributary to the Dutch. The population is estimated at

T500. Tidor, which is included in the residency of Ter-

nate, is administered by a " controleur.'"

TIECK, LuBWio (1773-1853), the most conspicuous

figure of the German romantic school of literature, was

bom at Berlin on 31st May 1773. His father, a rope-

maker, was dry, sarcastic, and matter-of-fact j his mother,

gentle and pious, with a leaning to mysticism. Tieck par-

took of both characteristics : half his work and half his

genius seem a sceptical commentary on the other half.

He emancipated himself from the prosaic influence of his

father's house by a passionate study of Shakespeare.

After a brilliant career at school he repaired in 1792 to

the university at Halle, and, returning to Berlin in 1794,

devoted himself to authorship, in which he had already

made experiments. As is sorommonly the case with young

writers of. genius, his first tales {Ahdcdlah, William Lovell)

partook too largely of the melodramatic, and have little

permanent v41ue. But the romantic school of Germany,

a movement comparable to the Lake school of England,

was already in the air, and Tieck was deeply sensitive to

its influence. He was strongly fascinated by two of its

aspects in particular—the reaction in favour of German

mediseval art and the revived interest in fairy tales and

folk-lore in ge-neral. Inspired by his friend Wackenroder,

a youth of pious ardour and most pious simplicity, he

wrote his unfortunately unfinished romance Stembald's

Travels, a very gospel for the artist, at once the comple-

ment and the antitype of Wilhelm Mtister. His studies in

popular literature resulted in the entertaining adaptation

of Blue Beard entitled Peter iieorecht and several kindred
works. Fair Eckberl, his masterpiece, and the master-

piece of all romantic fiction, came to him, he said, by
inspiration. He may well be believed : no artifice could

have created the pervading sensation of dreamy solitude

or the intense thrill of the catastrophe. The happy idea

of dramatizing popular legend led to the production of a
greatly improved Blue Beard, and subsequently of Pusi
in Boots, a satire on Kotzebue and lifland, such an alliance

of broad humour and dainty irony as we might expect to

find in the lost Middle Comedy of Athens.

It might almost have been better if Tieck had con-

tinued to walk in his own way. His was a susceptible

nature, too sensitive for perfect independence. In 1798
he made the acquaintance of the Schlegels, and was dr»,wn

into their circle. Novalis, undoubtedly the greatest genius

of the romantic school, was for a time a compensation to

him for the death of Waclcenroder, whose essays on art he
edited with additions of his own. But Novalis himself

soon died, and the influence of the Schlegel circle, with its

bickerings and its " chopping and changing of ribs," was
not wholly salutary either in a moral or a literary point

of view. August Schlegel inspired Tieck with a passion

for the Spanish drama. He also spent much time on a

translation of Don Quixote, certainly a masterpiece, and
rendered Ben Jonson's Silent Woman, having previously

adapted Volpone. One important production of his own
nevertheless belongs to this period, the romantic drama
of Genoveva, enthusiastically admired by so clear-headed

and impartial a judge as Bishop Thirlwall. He also pro-

duced his delightful miniature drama of Little Red Riaing

Hood, and was working with great spirit on The Emperor

Octavian when he was suddenly attacked by rheumatic

gout, which tormented him more or less for the remainder

of his life. Between pain and unpleasant literary disputes

his activity was long greatly impeded. The narrowness

of his means also troubled him. ' He had married the

» Thomson and Tail's Nat, Phil., App. E ; Nature, 27th January

1887; Wolf, Theories Cosmogmigues, 1888.
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daughter of Pastor Alberti, and, although -he was an ami-

able man and nothing is aUeged against his wife, his

household does not seem to have been entirely eomfort-

able. He lived alternately in Jena, Berlin, and Dresden,

where he became very intimate with' Steffens, and wrote

his powerful but dismal tale. The Eunenherg. The Emperor

Ociavian was completed in 1804, with less success than

had been hoped. In the following year Tieck repaired to

Italy, nominally to visit the baths of Pisa ; but he made
this medical injunction the plea for a long stay in the

country. The effect of Italian scenery, plastic art, and

new impressions in general was to wean him fropa much
of the mysticism in which he had hitherto indulged, and

to direct him to the cl-iticism of life. The transition to

his new manner is indicated by the additions to his former

tales and dramas, which, after several years spent in wan-

dering and in sickness, he published in 1812. The Elves,

The Philtre, and The Goblet are tales, distinguished, the

last two more especially, by brilliant colouring and elabo-

rate art. Fortunatus, a drama in two parts, added in

1816, wants the spirit of its predecessors, but is pervaded

by a quiet sarcastic humour exceedingly enjoyable. Plays

and stories were set in a framework of aesthetic conversa-

tion, and the entire collection was entitled Phantasus. By
this publication Tieck settled accounts with the romantic

school, and could no more be regarded as its leader.

Tieck's power of original composition failed him for

some years. He devoted himself especially to antiquarian

and dramatic studies. In pursuance of the latter he visited

England, saw Kemble and Kean on the stage, and renewed

acquaintance with Coleridge, whom he had known in Italy!

The friendship of Solger was highly important to him, and

helped him to the clear definite principles of composition

and criticism in which he had previously been deficient.

The period of reflexion gradually worked itself into a

period of productiveness, beginning with his charming

novelette of The Pictures, translated by Thirlwall. It was

followed by a series of similar works extending over nearly

twenty years, very -unequal in value, but in their best

examples belonging to a very high class of art. Their great

peculiarity is the blending of narrative with disquisition

and comment, so thoughtful and ingenious that, interest-

ing as the action commonly is, the interruption is not

resented. They have usually a strongly marked ironical

element, as though the writer were only half in earnest, a

self-criticism of which a great creative genius would have

been incapable, but which bestows unusual piquancy on

productions of the second order. The Pictures, already

mentioned, is a fine instance of the masterly conduct of a

story, and contains a very original figure, the- shrewd,

sottish, graceless old painter Eulenbbok, who, with talent

enough to have made a name and a fortune, gains a pre-

carious livelihood by forging old masters. The Betrothal,

also translated by Thirlwall, is a severe satire on hypo-

critical pietism. Among the best of the other novelettes

in this style may be mentioned The Travellers, one of

the most perfect specimens of the author's irony ; Luck
brings Brains, a fine study of the power of a weak charac-

ter to rise to its opportunities when elevated by a sense of

responsibility ; and The Superfluities of Life, an anecdote

delightfully told. The Old Book and The Scarecrow, two
of the most fantastically imaginative, resolve themselves

into literary satire. The motive of the latter was bor-

rowed by Hawthorne in his Mother Rigby's Pipe. Of
fictions with an historical basis, the most popular are those

derived from the lives of poets

—

A Poet's Life, of which
•Shakespeare is the hero, and A Poet's Death, relating the

sad history of Camoens. The Revolt in the Cevcnnes is an
historical romance of considerable compass ; but Tieck's

masterpiece in this department is his Witches' Sabbath, a

tale almost unparalleled in literature for its delineation

of heart-breaking, hopeless misery. The Young Carpenter

(1836, but commenced much earlier) can hardly be as-

signed to any of these classes. It has a strong affinity

to Wilhelm Meister, and may be compared with Sternbald,

both for its resemblance and its contrast. Finally, in

Vittoria Accorambona (1840) Tieck takes yet another new
departure, indicating affinities with the modern French

school of fiction. The novel has been translated into

English, but is probably best known to English readers by
Mrs Carlyle's half-earnest half-mocking admiration of the

hero Bracciano, a Blue Beard on the highest principles,

and her wish that she could have lived two hundred years

before, " to have been—his mistress, not his wife."

These novels were all written at Dresden, where Tieck

had settled in 1819. He enjoyed especial favour at court,

took an active part in the direction of the royal theatre,

and gained a new description of celebrity by his semi-

public readings from dramatic poets in the court circle.

According to the almost unanimous testimony of his hearers,

he was the finest dramatic reader of his age. His daughter

Dorothea, who united her father's literary talent to her

grandmother's mystic piety, was of great assistance to him,

especially in the translation of Shakespeare which passes

under his name. Schlegel had translated seventeen plays.

Tieck had undertaken to translate the remainder, and it

has been generally supposed that he kept his word. In fact

the translation was almost entirely executed by Dorothea
Tieck and Count Wolf Baudissin, Tieck contributing

hardly anything but his advice and his name. The truth

slips out -quite innocently in the pages of his biographer

Kopke, and is fully told by Gustav Freytag (/m Neuen
Reich, January 1880). During his residence at Dresden
he collected his critical writings, produced his excellent

translation of the English' dramatists anterior to Shakes-

peare, and edited the works of Novalis, Kleist, Lenz, and
other contemporaries. In 1842 he accepted the invitation

of Frederick William IV. to settle in Berlin, where he had
already been to conduct the representation of the Antigone

with Mendelssohn's music. He found himself but little

in his element in the city of his birth, and the dramatic

representations directed by him, including revivals of some
of his own plays, were rarely successful. In 1851 his

health failed entirely, and he withdrew altogether from
theworid. He died on 28th April 1853.
Though not a writer of tho highest rank, Tieck is nevertheless a

most original genius, very unjustly neglected by his countrymen.
The best of his compositions in the taste of the romantic school are

absolute masterpieces ; and his later productions, if imperfect,

occupy a unique position in literature. He may be compared to

Wieland, whom he decidedly surpasses, and to Ariosto, whom he
would have more than rivalled if he had been capable of a great

sustained effort. His susceptibility and self-distrust checked his

genius, but at the same time gave it that peculiar ironic flavour

which constitutes its special distinction. He is like an exquisite

side dish, not sufficiently substantial for a full meal. The attempts
to extract a moral significance from the stories in Phanlasus seeni

entirely thrown away ; the purpose of his later writings, when
there is any, is always definite. Perhaps the soundest criticism

upon him, at bottom, is Heine's in his Lomantic School, though
written at a time when it was his cue to show the works of that

school as little quarter as possible. Carlyle's criticism is excellent,

but only refers to the Phantasus.
The principal contribution to Tieck's biography is the delightful

book of Rudolf Kbpke (Leipsic, 1855), chiefly drawn from his oral

communications and containinghis opinions on a number of subjects.

Particulars of his residence at Dresden, more especially of his con-

nexion with the theatre, are given in the memoirs of Friesen

(Weimar, 1871). Tales from Phantasus havo been translated in

Carlyle's Specimens of German Romance, and are reprinted in his

miscellanies. A greatly inferior version, in some places unscrupu-

lously altered from Carlyle, was published in 1845 with an elaboratf

preface signed by J. A. F. , who does not, however, appear to havo

been the translator Several of Tieck's other works have been

translated into English, but the only remarkable rendering is

Bishop Thirlwall's of The Pictures and The Betrothal. A com-
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plete chronological list of his writings is appended to Eopke's
work. (R. G.)

TIEDEMANN, Friedeich (1781-1861), German anato-

Tuist and physiologist, the son of a philosopher and
psychologist of considerable repute, was born at Ceissel on

23d August 1781. He graduated in medicine at Marburg
in 1804, but soon abandoned practice owing to disappoint-

ment at his failure to check his father's last illsess. Re-

pelled.on the one hand by the brilliant but unsubstantial

discourses of Schelling on the "Naturphilosophie," and
attracted on the other hand by the practical skill and in-

telligence of the surgical anatomist Sommering, he returned

to the -study of natural science. He betook himself to

Paris, and became an ardent follower of Cuvier. On his

return to Germany he maintained the claims of patient

fed sober anatomical research against the prevalent specu-

lations of the school of Oken (see Oken and Moephology),
)

whose foremost antagonist he was long reckoned. Hia

manifold labours in the field of Cuvierian anatomy cannot

be recorded here ; but his remarkable studies of the de-

velopment of the human brain, as correlated with his

father's studies on the development of intelligence, may
be mentioned. He spent most of his life (from 1816) as

professor of anatomy and physiology at Heidelberg, and
died at Munich on 22d January 1861.

TTENTSIN 13 the largest commercial city in Chih-li,

tne metropolitan province of China. It is situated in

39° 7' N. lat. and 117' 11' E. long., at the junction of the

Peiho and the Wan-ho, which is connected by the Grand
Canal with the Yang-tsze-kiang. It is a prefectural city,

and the residence of the viceroy of the province during a

great portion of the year. The' town is built on a vast

alluvial plain, which extends from the mountains beyond

Peking to the sea, and through which the Peiho runs

a circuitous course, making the distance by water from

T'ientsin to the coast about 70 miles, as against 35 miles

by road. The soil of the surrounding country being

strongly impregnated with soda and nitre is not fertile,

but produces sorghum and other coarse grains. The city

walls are well built, though not always kept in good order,

and measure about three quarters of a mile each way. As
in all Chinese cities, the more wealthy inhabitants live in

the suburbs, but even their houses have a mean appear-

ance, being built mainly of mud- or dried bricks. The

streets are for the most part unpaved, and in wet weather

are little better than quagmires. Some improvements

have, however, been made in this respect of late. The

city has always been a great commercial dep6t. In 1885

the foreign imports amounted to £3,226,972 and the ex-

ports to £980,852, and 375 foreign vessels of 279,829

tons visited the port, tea to the value of about £904,496

being landed for carriage overland, tria Kalgan and Kiachta,

to Siberia. During the winter the river is frozen, so that

communication has to be carried on overland to Chin-kiang

on the Yang-tsze-kiang, to which point also a line of tele-

graph (now extended to Peking) was opened in 1881. The

principal articles of import are shirtings, drills, T-cloths,

jeans and twills, opium, wooUens, steel, lead, needles,

Japanese sea-weed, and sugar ; and of export, skins, beans

and pease, straw braid, coal, dates, wool, tobacco, and

rhubarb. The coal exported is brought from the Kaiping

colliery to the east of T'ientsin; its output in 1885 was

181,039 tons, 54,976 tons more than in 1884. An ex-

perimental railway nearly two miles long baa lately been

constructed at T'ientsin.

In 1853 T'ientsin was besieged by an army of Taining rebels,

which had been detached from the main force at Nanking for the

capture of Peking. The defences of T'ientsin, however, saved the

capital, and the rebels were forced to retreat. Five years later Lord

Elgin accon-panied by the representative of France, steamed up the

• Peiho' after having forced the barriers at Taku, and took peaceable

possession of the town. Here the treaty of 1853 was signed. Two
years later, In consequence of the treacherous attack made on the
English plenipotentiary the preceding year at Taku, the city and
suburbs were occupied by an allied English and French force, and
were held for two years. The city was constituted an open port.

On the establi.'ihmcnt of Roman Catholic orphanages some years
later the pretensions of the priests eo irritated the people that op
the occurrence of an epidemic in the schools they attacked the
French and Russian establishments and murdered twenty of tha
foreign inmates, besides numbera of their native foUoweis. The
Chinese Government at once suppressed the riot, and sent a repre-

eentative to Europe to apologue for the outbreak.

TIERNEY, George (1761-1830), an English "Whig

politician, was born fct Gibraltar on 20th March 1761,
being the son of a wealthy merchant resident in Spain.

He was sent to Peterhoase, Cambridge, where he took the

degree of LL.D. in 1784, and was called to the bar ; but,

having inherited an amj le fortune, he abandoned law and
plunged into politics. He contested Colchester in 1788,

when both candidates received the same number of votes,

but Tierney was declared elected. He was, however, de-

feated in 1790. He sat for Southwark from 1796 to 1806,

and then represented in turn Athlone (1806-7), Bandon

(1807-12), Appleby (1812-18), and Knaresborough (1818-

30). When Fox seceded from the House of Commons,
Tierney became a prominent, if not the leading, opponent

of Pitt's policy. It was perhaps for this reason that he

was disliked by Fox. In 1797—such was the height of

political passion at this epoch—Wilberforee noted in hia

diary that Tierney's conduct was "truly Jacobinical"; and

in May 1798 Pitt accused him of want of patriotism. As
the words were not withdrawn, a duel ensued at Putney

Heath on Sunday, 27th May 1798; but neither combatant

was injured. In 1803 Tierney, partly through gratitude

for the peace which had been ratified with France and

partly because Pitt was out of ofiSce, joined the ministry

of Addington as treasurer of the navy, and was created a

privy councillor ; but this ill-advised step alienated many
of his supporters among the middle classes, and offended

most of the influential Whigs. On the death of Fox he

joined (1806) the GrenviUe ministry as president of the

board of control, with a seat in the cabinet, and thus

brought himself once more into line with the Whigs.

After the death of Ponsonby in 1817 Tierney became the

recognized leader of the opposition in the House of Com-

mons. In the neutral ministry of Canning, the place of

master of the mint was held by him, and when Lord

Goderich succeeded to the lead Tierney was admitted to

the cabinet ; but he was already suffering from ill-health

and took little part in its deliberations. He died suddenly

at Savile Row, London, on 25th January 1830.

Tierney was n shrewd man of the world, with a natural aptitude

for business. His powers of sarcasm were a cause of terror to his

adversaries, and his presence in debate was much dreaded. His

arguments were felicitous, and, though he never aimed at the htgh.

est flights of eloquence, his choice of language was the theme of

constant admiration. Lord Lytton, in his poem of St Stephen's,

alludes to "Tierney's airy tread," and praises his "light anci yet

vigorous" attack, in which he inflicted, "with a pkcid BmilB," a

fatal wound on his opponent.

TIERRA DEL FUEGO, a large archipelago at the

southern extremity of South America, from which it ia

separated by Magellan Strait, at the Narrows and other

points scarcely a mile wide. The group lies between

52° 40' and 55° 59' S. lat. and 63° 30' and 74° 35'>W. long,

stretching nearly in a line with the Patagonian Andes for

over 400 miles north-west and south-east, between Capes

Pillar and Horn,-and for about 270 miles west and east

from Cape Pillar to Cape Espiritu Santo (Catherine Pomt)

in the north; southwards it tapers to 120 miles between

Capes Hornand St Diego, the latter being continued cast-

wards to Staten Island, which is not usually included in

the group. Although on ordinary maps this region pre-

Btata to the eve R hopelessly confused aggregate of islands,
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channels, and fjord-like inlets, &s if if had been submerged

Bufficiantly to convert its deep valleys and gorges into

.
T|ERRA DEL? FU ECO ^

Fue^iui ArcV.'iptlaio * ^^ . ^ c-.^r^b

Map of Tieira del Fuego.

marine passages, bays, and bights, it is nevertheless clearly

disposed in three main sections, which may be conveniently

named East, West, and South Fuegia.

East Fuegia consists of the single island of King
.Charles's South Land (eastern Tierra del Fuego), which is

very much larger than- all the rest of the group together,

Tseing considerably over 200 . miles long from north to

south. It obviously forms a southern extension of the

iPatagonian pampas, which it greatly resembles in its phy-

sical constitution, climate, flora, and fauna. The low-

Jying, flat or slightly rolling plains are covered with a rich

growth of tall herbage, which is frequented by the rhea,

^anaco, and other animals common to the adjoining main-

land, and also peopled by a branch of the same Tehuelche

(Patagonian) family. In the south a long peninsula pro-

jects westwards to the Pacific. This western limb as-

sumes a mountainous character, Mount Darwin (6800 feet)

being situated about midway on its south side and Mount
Sarmiento (6900, or perhaps 7000 feet), the culminating

point of the archipelago, much nearer the Pacific. Although

generally supposed to be volcanic, this peak presents such

extremely precipitous, in fact, almost vertical flanks that

John Ball considers it more probably "a portion of the

original rock skeleton that formed the axis of the Andean
chain during the long ages that preceded the great vol-

canic outbursts that have covered the framework of the

western side of South America."^ This is altogether an
alpine region with numerous snow-clad summits and gla-

ciers descending down to the sea (Darwin).

Along the south side of East Fuegia flows Beagle

Channel, about 55° S. lat., separating it from South
Fuegia, which comprises the islands of Hoste, Navarin,

Gordon, Londonderry, Stewart, Wollaston, and numerous
islets, disposed in triangular form with the base on Beagle

Channel and the apex at the rocky headland of Cape Horn.

At its western end Beagle Channel takes the name of

Darwin Sound, which leads to the Pacific at Londonderry

and Stewart Islands. North of these lies Brecknock
Peninsula, the westernmost extension of East Fuegia, cut-

ting olF South Fuegia from Clarence Island and Desola-

tion Land, which with Dawson Island and numerous rocks

and islets constitute West F'uegia. Desolation Land, so

named by Cook, who supposed it to form a continuous

mass stretching from the western entrance of Magellan

Strait to Cockburn Channel, really consists of at least

three, and possibly more islands, separated from each

other by very narrow channels flowing between the Pacific

and the western branch of Magellan Strait. The name
Desolation has been reserved for the northern member of

the group terminating at Cape Pillar ; the one next to it

iJfBlei o/a Naturalisl in South America, Loudon, 18S7i p. 21S.

has been called Santa Inez ; the other or others are still

unnamed. When Ball passed through the strait, he was
shown one of the narrow sounds "which have lately been

ascertained to penetrate entirely through what used to b&

considered a single island" {op. dt., p. 241).

Lying almost iu a Hue with the main Andean &\;is, both West
and South Fuegia are essentially highland regions, conforming in

their general characteristics to the intervening.western extension

of East Fuegia. As compared with the great mass of the latter,

they are everywhere extremely rugged and mouutainous, having
a mean elevation of not less than 3000 feet, a much moister climate,'

and arboreal instead of grassy vegetation. The isothermals of
32° Fahr. for July (winter) .".nd 50° Fahr. for January (summer), with
a mean annual temperature of 42° Fahr., show that tolerably mild
winters are followed by cool summers, both seasons being accom-
panied by overcast skies, constant and sudden changes from fair to

foul weather ; whilst foM, mists, rains, snows, and high winds
(prevailing throughout the year) endanger the navigation of th«

intricate inland channels, and render the archipelago one of the
dreariest regions on the globe.

A botanical parting line seems to be constituted by the range of

liOls running back of Puuta Arenas along the east side of Brunswick
Peninsula (which, although attached by a narrow neck of land to

Patagonia, belongs physical'ly to the insular domain), and tennin-

ating at Cape Froward (63° 64' S. lat.), the southernmost point of

the American mainland. West and south of this line the pampas
are replaced by lofty mountains clothed with a dense forest vege-

tation from the water's edge to heights of 1000 and 1200 feet,

above which stretches a zone of peaty soil with stunted alpina

plants as far as the snow line (3000 to 3500 feet). The forest

species are chiefly an evergreen beech {Fagna antoirctica, S.) and
the winter bark ( Winleria aromaiica), also evergreen, with tall

smooth stem and glossy leaves like the laurel. Wild celery, cress,

cochlearia, and other anti-scorbutic plants occur on both sides of

Magellan Strait, and the beech nourishes a large yellow mushroom,
which, with the berries of a dwarf shrub, is the only vegetable food

of the natives.

In West and South Fuegia the fauna is restricted mainly to two
species of fox, a bat, rats, mice, the sea otter, the penguin and other

aquatic birds, and various cetaceans in the surrounding waters.

To the three geographical divisions correspond three well-marked

ethnical groups,— the Onas of East, the Yaghans of South, and
the Alacalufs of West Fuegia. The first are estimated to number
2000, the others 3000 each, making a total population of some
8000 for the whole archipelago. The Onas are Patagonians who
have crossed the strait. The Alacalufs are also immigrants from

the mainland, but probably they came at an earlier date, and from
the western uplands, being apparently a branch of the Auca (Arau-

canian) race of the Patagonian and Chilian Cordilleras. They
differ altogether in speech both from the Onas, with whom they

come scarcely anywhere in contact, and from the Yahgans, who are

the true aborigines of the archipelago. These last are in exclusive

possession of South Fuegia, and also occupy the north side of

Beagle Channel about Mount Darwin and further west. To them
alone missionary enterprise has hitherto been extended, and the

English station of Ushiwaya on Beagle Channel has for some years

been the only centre of civilizing influences in the archipelago.

As Lieutenant Bova of the. Italian Antarctic expedition has made
a special study of this branch," they are much better known than

either of the neighbouring races. If they represent an earlier

Araucanian immigration than that of the Alacalufs, their ex-

tremely low social state, on which all observers are unanimous,

may be regarded as the result of degradation from a higher con-

dition during their long sojourn in their present inhospitable en-

vironment. But it seems more probable that they are the direct

descendants of the primitive race by which the archipelago has

been occupied from a vastly remote period, as is shown by the very

great number of kitchen-middens recently discovered on the coast.

Although taller than the Negritoes of the eastern hemisphere

(4 feet 10 inches to 6 feet 4 inches), the Yahgans present in some
respects a more debased type, characterized by low brows, prominent

zygomatic arches, large tumid lips, flat nose, loose wrinkled skin

(" pelle grinzosa e cadente," says Bove), black restless eyes very wide

apart, coarse black unkempt hair, and head and chest dispropor-

tionately large compared with the extremely slender and outwardly

curved legs, conveying an impression of top-heaviness like that oi

the Akkas of equatorial Africa. Their mental qualities are on th&
same low level, as is indicated by the almost total absence of clothing

under such inclement skies, by the brutal treatment of their women,
who when old and useless are often eaten, by the lack of human
affections or love of offspring; who in rough weather are thrown
overboard (Dr Fenton), cither as a peace offering to the spirits of

the storm or to lighten the eanoe, and by many repulsive practices

connected with their food and social habits. The tribal organiza-

See Guido Cora's Cosmos for May 1883.



T I F—T I G 385

tion has not j-et been readied, each family circle living apart ami
combiniii.q only in small gioups against Bome common enemy, but
recognizing no hereditary chief or even any temporary leader. Yet
the missionaries, who liave reduced the language to writing (Gospel

of St Luke, London, 1881), assert that it contains no less than 30,000

words, although the numerals stop at five, already a compound
form {eu-pash-pa), and altliough the same word expresses both hand
aJii. finger. But they have obviously failed to distin£;uish between
diatinct terms and tlie eudle::3 grammatical intricacies in which
this, like so many other rude forms of speech, is still involved.

Since 1881 the eastern portion of Fuegia (with Staten Island)

has belonged to the Argeiitino Republic and the western to Chili.

The boundary line, which is purely conventional, runs from Cape
Espiiitu Santo due south to' Beagle Channel. Neither power has

hitherto occupied any part of i'uegia, except Punta Arenas (Sandy

Point) on the Patagonian side of llngellan Strait, where the Oliiliaus

have for some years maintaineil a convict and coaliii" station.

Fuegia was discovered by Magellan in 1520, when he sailed

througli the strait named after him, and called this region the

"Land of Fire," either from now extinct volcanic flames, or much
more probably from the fires kindled by the natives along parts

of his course. In 1578 Drake first sighted the point which in

1616 was named Capo Hoom (Anglicized Horn) by the Dutch navi-

gators Lemairo and Schouten. In 1619 the brothers Noilal first

circumnavigated tJie archipelago, whicli was afterwards vi.-^ited at

intervals by Wood and Narborough (1670), Gcnnes and Froger

(1696), Byron (1764), 'Wallis and Carteret (1767), Cook (1768), and
Weddell (1822). 13ut no systematic exploration was attempted

mntil the British Adiuii-alty undertook a thorough survey of the

whole ^-oup by King (1826-28) and Fitzroy (1831-36). The latter

expedition \Voyage of the "Beagle") was accompanied by Charles

Darwin, tlieu a young man. To these admirable surveys is due

most of the present geographical terminology of the archipelago.

Since then the work of exploration has been continued and nearly

completed by Dumont d'Urville (1837), Charles Wilkes (1S39),

Parker Snow (1855), Bove (1883), aud vaiious English, American,

and Roman Catholic missionaries,

ZiUiography.— 'De Brosaeg, llhtoire del Huvii/atio7l3 aur Terrea Aw3h-ale\ Paris,

IVSfl; J. Buiniey, JCislory o/ royii/ej finii Viscoiefies in the South Sea, London,
1803-17 ; J. We<ldell, A Voyaiji (oicirjj the Sovth Poll and lo Titrru del Fue,jo,

London, 1825 ; Charles Darwin, Journal of Ue^arches, &c., duriHj/ Ihi Voyage of

0i9 "Stasia" round the U'orld, London, 1815; W. Tailter Snow, A Two Years'

Crviai og r(*nii del Fuego, London. 185J ; G. JlarBUln, " La Tcno do Feu," lu

Bull, dc la Soc lie Glo<jr., November 1875; J. G. Kohl, Cetch. J. Enldeckunsi-

Tiistn, tcc.iur Magellnni Sliasae, Berlin, 1877; "La Teno de Feu et Bcs

Habitants, In Journal des Missions ^um^/Uitiues, August 1870 ; V. Lovisato,

Apimnti Etnogrujici con Accenni GtolotjU'i Sulla Ten-a del Fuoco, Tmin, ISS-l
;

John Ball, I^'otes of a Naturalist in South America, London, 1SS7
; U. W.

Copplnger, Cruise of the "Alert," London, 4th ed. 18S5 ; G. Sorcl, Antropologia

Fisiai delta Fuegia, Rome, 1837 ; Bamon Llsta, " East Fuegia," in retermann'M

MUteilunf/en, May 1887 ; and the worVa alicady mentioned. (A. H. K.)_

TIFFIN, a city of the United States, in Seneca county

(of -which it is the county seat), Ohio, stands upon the

Sandusky river, in 41° 7' N;. lat., 83° 11' \Y. long., 42 miles

south-east of Toledo. The city is situated in the midst of

an agricultural region, for which it serves as a shipping

and supply point, and has three railroads— the Baltimore

and Ohio, the Indiana, Bloomington, and Western, and the

North-Western Ohio. It is the seat of Heidelberg College,

one of the minor educational institutions of the State.

Tiffin had in 1880 a population of 7879, an increase of

2231 over that in 1870.

TIFLIS, oapital of the province of the same name and

of Kussian Caucasia, is picturesquely situated (44° 48' E.

long., 41° 42' N. lat.) at the foot of high mountains, on

both 'banks of the river Kiir, some 500 feet above the level

of the Black Sea. The heat in summer is excessive, owing

to the confined position; but the surrounding hills (1350

to 2400 feet) shelter the town effectively from the cold

winds of a generally severe winter. A largo square, the

cathedral, one or more handsome streets, gardens, bridges,

many fine or neat buildings—among them the grand-ducal

palace, the opera-house, and the museum—European shops,

the club or circle, hotels, and public offices are evidence

that Western civilization has not o»ly penetrated but has

long prevailed in this geographically remote town. Of its

54 churches 26 are Armenian, 2 Lutheran, and 1 Catholic.

The (Sion) cathedral traces back its origin to the 5th. cen-

tury ; but in the interval it has suffered much and often.

Other churches date from the 14th and 15th centuries,

the Armenian cathedral of Vank from 1480, and the

Catholic church from the 14th century. Tiflis has two

gymnasia and pro-gymnasia lor boys and two for girls, aud

a number of other schools ; several scientific societies, of

which the Caucasian branch of the geographical society is

well known ; an astronomical and a physical observatory

;

and a public library. The manufactures of the place are

limited to a few cotton and silk factories, tanneries, soap-

works, and brick-works. But the petty trades are largely

developed ; and the artisans of Tiflis (about 8000) aro re-

nowned as silversmiths, gun.smiths, and sword-makers.

Since 1883 Tiflis has been in railway connexion with Poti

and Batum on the Black Sea and with Baku on the Cas-

pian ; but the line from Bussia to Vladikavkaz has not

yet crossed the main chain of the Caucasus The trade

is of great importance, as Tiflis is the chief centre for tho

import of raw silk and /silkeu goods, raw cotton, carpets,

and dried fruits from Persia, as well as from trans-Caucasia,

while a variety of manufactured wares are imported from

Russia. The foreign trade of trans-Caucasia with Asia,

mostly carried on from Tifli."", in 1884 reached the value of

£1,729,800 for exporU, and £857,070 for imports. In

1883 the population numbered 104,024, as against 71,051

in summer 1865 and 60,085 in winter, exclusive of a

garrison of 6800. Ethnologically, the numbers are—Ar-

menians 31,180, Georgians 14,787, and Russians 12,142,

with an adrai.\ture of about 1200 Uermans, 7150 Persians

(in summer), 1500 Tatars, and some Jews and Greeks.

Many chroniclers and tra\ ellcrs have written about Tiflis, Per-

haps one of the fullest accounts is contained in Brosset's edition of

the Pesa-ii-tion Gioyraphique de hi Giorgie (St Petcisburg, 1S42), by

the illegitimate son of Wakhtang YI., king of ICaithli, who became

ft pensioner of Peter tho Great. Englisli travclleis since 1849 de-

scribe Tiflis in its main features much in tho same tenni Lady
Slieil, writing in 1849, calls it "must thriving, active, and bustling."

Edward Eastwick (1800), estimating its population at 40,000 and

the height of the mountains overhanging it at 3000 feet, icprcscnta

the plain in which the city is situated to bo so baricn that "even

the Kur . . . imparls to it but a limited fcitility." Jlounscy

(1866) speaks in warm terms of its social charms and tho great

hospitality of its inhabitants, and notes it as the scat of government

for the "Caucasian provinces of Russia, headquaiters of an army
of 150,000 men, and tho residence of tho goveuior-gcncral." In

tho old division of Tiflis thrco distinct townswero included,—Tiflis,

Kal'a (the fort), and Ijni ; subsequently Tiflis seems to have become

known as Sdiyidabid, Kala as Tiflis, and Isni as Aulabar. Kala

and Isni possessed citadels ; that of the former contained the church

of St Nicholas and a royal palace, that of tho latter tho church

of the Holy Virgin and tho residence of the archimandrite. Tho

town is now divided into quarters:—tho Russian (the finest of all),

the German, tho Armenian, and that in which are congregated

Jews, Mohammedans, and tho mass of Orientals. Tiflis can lay

claim to a very considerable antiquity. In 455 tho chieftain of

Georgia, Wakhtang, transferred his capital from Mhtsct to tho

warm springs of Tpilisi, where he erected several churches and a

fort. In 570 tho Persians took tho place and made it tho residence

of their rulers, but retained it only for ten years. Tiflis underwent

successive plundei-ings and devastations at tho hands of the Greeks

in 626, of ono of the commanders of Omar in 731, of tho Khazars

in 828, and of tho Saracens in 851. Tho Georgians, however, always,

managed to return to it and to keep it in their permanent posses-

sion. In tho course of tho succeeding centuries Tiflis- fell repeatedly

into Persian hands ; and it was plundered by Timur about tho end

of tho 14th century. Afterwards tho Turks seized it several times,

and towards tho end of tho 1 7th century tho Lcsghians mado attacks

upon it. In 1795, when the shah of Persia plundered Tiflis, Russia

sent troops to its protection, and tho Russian occupation became

permanent in 1799.

TIGER. Although this name is often applied by settlers

and sportsmen to several of tho larger Felida, as the

leopard of Africa and the jaguar of An.crica, it shotild

properly be restricted to tho weU-known striped species

of Asia, Fells tigris of Linnxus, an animal which is only

rivalled by the lion in size, strength, and ferocity among

the cat-like beasts of prey. It is a true cat on a hirge

scale, and possesses all the essential characters of th^ genus

as defined in the article Mammalia (vol. xv. p. 434). It

belongs to the section in which the pupil of the eye con-

tracts under the stimulus of light into a round spot and

i not a vertical slit, and in which the hyoid bone is con-

XXUL — 40
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nected loosely with the skull by a long ligament, instead

of by a continuous chain of bones. In these points it

agrees with the lion and the leopard and difiers from the

common cat. Almost everything that is said in the article

Lion (vol. xiv. pp. 680-681) of the structure of the skele-

ton, teeth, and claws of that animal will apply equally

well to the tiger, the difference between the two lying

mainly in the skin and its coverings. There are, however,

slight distinctions in the proportionate size of the lower

teeth, the general form of the cranium, and the relative

length of the nasal bones and ascending processes of the

maxillaries by which the skull of the lion and tiger can

be easily discriminated by the practised observer.

Although e.xamples of both species present considerable

variations in size, and reliance cannot always be placed

upon alleged dimensions, especially when taken firom skins

Tiger [Felis tif/ris, Linn. ),

stripped from the body, it seems well ascertained that the

length of the largest-sized Bengal tiger may exceed that of

any lion. Larger specimens are certainly recorded, but 10
feet from the tip of the nose to the end of the tail is, ac-

cording to Jerdon, an unusual length for a large male tiger.

The female is somewhat smaller and has a lighter and nar-

rower head. The tiger has no mane, but in old males the

hair of the cheeks is rather long and spreading. The
ground> colour of the .upper and outer parts of the head,

body, limbs, and tail is a bright rufous fawn, and these

parts are beautifully marked with transverse stripes of a
dark, almost black colour. The markings vary much in

different individuals, and even on the two .sides of the
isame individual. The under parts of th-3 body, the inside

of the limbs, the cheeks, and a large spot over each eye
are nearly white. The tigers which inhabit hotter regions,

as Bengal and the south Asiatic islands, have shorter and
smoother hair^ and are more richly coloured and distinctly

striped than those of northern China and Siberia, in which
the fur is longer, softer, and lighter coloured.

The tiger is exclusively Asiatic, but has a very wide
range in that c. ntinent, having been found in almost all

suitable localities south of a line drav.'n from the river

Euphrates, passing along the southern shores of the Caspian
and Sea of Aral by Lake Baikal to the Sea of Okhotsk.
Its mo!it northern range is the territory of the Amur,
its most southern the islands of Sumatra, Java, and BalL
Westward it reaches to Turkish Georgia and eastward to

the island of Saghalin. It is absput, however, from the

great elevated plateau of Central Asia, nor does it inhabit

Ceylon, Borneo, or the ether islands of the Indo-JIalayjui

Archipelago, except those named.
The principal food of the tiger in India is cattle, deer,

wild hog, and pea-fowl, and occasionally human beings.

The regular " man-eater " is generally an old tiger whose
vigour is passed, and whose teeth are worn and defective

;

it takes up its abode in the neighbourhood of a village,

the population of which it finds an easier prey than the

larger or wilder animals named above. Though chiefly

affecting grassy plains or swamps, it is also found in forests,

and seems to be fond of haunting the neighbourhood df

old ruins. As a rule, tigers do not climb trees; butwhe"n
pressed by fear, as during an inundation, they have been
known to do .=o. They take to the water readily and are

good swimmers. The tigers of the Sundarbans (Gai gcs

delta) continually swim from one island to the other to

change their hunting-grounds for deer. The following

extract from Sir J. Fayrer's Royal Tiger of Bengal (1875)
may complete this notice of the tiger's habits.

" The tigress gives birth to from two to five, even six cuhs ; but
three is a frequent number. She is a most affectionate and attacheil

mother, and generally guards and tiains her young with the most
watchful solicitude. They remain with her until nearly full-grown,

or about the second year, when they are able to kill for themselves
and begin life on their own account. Whilst they remain with
her she is peculiarly vicious and aggressive, defending them with
the greatest courage and energy, and when robbed of them is teirible

in her rage ; but she has been known to desert them when pressed,

and even to eat them when starved. As soon as they begin to

require other food than her milk, she kills for them, teaching them
to do so for themselves by practising on small animals, such as

deor and young calves or pigs. At these times she is wanton and
extravagant in her cruelty, killing apparently for the gratification

of her icrocious and bloodthirsty nature, and perhaps to excite aud
instruct the young ones, and it is not until they are thoroughly
capable of killing their own food that she separates- from them.
The young tigers are far more destructive than the old. They will

kill three or four cows at a time, whilst the older and more ex-

perienced rarely kill more than one, and this at intervals of from
three or four days to a week. For this purpose the tiger will leavs
its retreat in the dense jungle, proceed to the neighbourhood of a

village or gowrie, where cattle feed, aud during the night will steal

on and strike down a bullock, drag it into a secluded place, an.'l

then remain near the "murrie," or "kill," for several days, until

it has eaten it, when it will proceed in search of a further supply,
and, having found good hunting ground in the vicinity of a Tillagp

or gowrie, continue its ravages, destroying one or two cows or

buffaloes a week. It is very fond of the ordinary domestic cattle,

which in the plains of India are generally weak, half- starred,

under-sized creatures. One of these is easily struck down ana
carried or dragged off. The smaller buffaloes are also easily dis-

fiosed of ; but the bulTalo bulls, and especially the wild ones, ara

ormidable antagonists, and have often been known to beat the

tiger off, and even to wound him seriously." (W. H. F.)

TIGEcl CAT. See Ocelot.

TIGRANES, or Dikran, a name borne by several kings

of ancient Armenia. According to the legend of the Ar-

menians, the first of these kings was the Tigranes who in

Xenophon's rom.ance appears as the schoolfellow of Cyrus,

and to him they ascribe the foundation of Tigranocerta

(Dikranagerd) on the Tigris. But in reality, as classical

writers relate, this city was built by the first historical

Tigranes of Armenia, variously known as Tigkanes IL
and Tigkanes I., for whose history see Persia, vol xviiL

p. 595 sq. His son Tigranes is known by his rebellion

against his father (Persia, ut supra). Tigranes III.

(XL), grandson of Tigranes II. (I.), had a short reign which

he owed to a revolution at home and the favour of Augustus.

He came to the throne in 20 B.C., having previously been

an exile at Rome. Tigranes IV. (III.) was seated on the

throne by the Parthians (Persia, p. 600). For Tigranes

V. (c. 60 A.D.), a great-grandson on his mother's side of

Herod the Great, see Persia, vol. xviii. p. 602.

TIGRIS,! the shorter of the two large rivers rising in

' The Tigris is the Hiddekel of the Bible, tlie Diklat or Idiltlat of

the cuneiform mouumeuts. The old Persian form Tigra (** swift as an

arrow "), whence Tigris, seems to be counccted etymologically with
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the highlands of Armenia and Kurdistan, and (when turned

southward) running each tts own independent course to

the Persian Gulf. Like the Euphrates, the Tigris rises

from two principal sources, of which the western and more
distant—in 38° 10' N. lat. and about 39° 20' E. long—is

a little south of Lake Giuljek, in a peninsula formed by
the Euphrates, and some 2 or 3 miles only from the channel

of that river. The names and sources of the different

streams forming the Western Tigris— or that part of the

upper river which runs, roughly speaking, from Diarbekr

to the junction with the Eastern Tigris, about 60 miles

north-north-west from Jezira Ibn Omar—are given by
Consul Taylor as the Arganeh M'adan and the Dibeneh Su,

uniting at Ammaneh castle ; the Ambar Su, rising at

Heyni ; the Batman Su, formed by the Kulp, the Kaushan,
and the Sarum, rising north and north-west of Nerjiki

;

and the Khuzu or Huzu and the Arzen-Redhwan or Yezid
Khaneh Su. Of the Eastern Tigris the chief tributaries

are the Bohtan Su and its feeder the Bitlis (which receives

the Keyzer or Shirwan), the Mox, the Shattak, the Cham-
kari, and the Sarhal Su. Of these the most northerly

points may be found on the Kulp or Dibeneh Su about 38°

40' N. lat. and the most easterly on the Shattak in 42° 50'

E. long.

After the junction of the eastern and western branches

(see the accompanying map) the river pursues a winding

^11
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above, but are peculiar in having the joint-piece worked

out of the same slab of marble as the adjacent tiles (see B
in fig. 1 ), at a great additional cost of both material and

labour, in order to secure a more perfect fit. Fig. 2

A B

Fio. 1.—Examples of rooflng tiles from Greek temples. A, B, marble
tiles from ^gina and Bassae, ehowiug two methods of working the
joint-tiles. C, C, clay tiles from Olympia. D, sketch showing
method of jointing at the lower edge. E, longitudinal section of a
clay joint-tile (dp/iis). F, joint-tile with peg to fix it.

shows the way in which they were set on the roof. Great
splendour of effect must have been gained by continuing
the gleaming white of the columns and walls on to the
roof. All along the eaves each end of a row of joint-tiles

was usuaUy covered by an antefixa, an oval-topped piece

FM. 2.—Perspective sketch showing the arrangement of tilea B in

fig. '1, at Bassae. B, B, Dowels to fix the joint-tUea. C, tilting

^iece. a, a, flat surface of tiles.

of marble with honeysuckle or some other conventional
pattern carved in relief.* In most cases the Greeks \ised

terra-cotta roofing tiles, shaped like the marble ones of

fig. 1, A. Others were without a flange, being formed with
a concave upper surface to prevent the rain getting under
the joint -tiles. The lower edge of the tile, whether of
marble or of clay, was usually half-lapped and fitted into
a corresponding rebate in the upper edge of the next tile

(see D in fig. 1). The apuoi also were half-lapped at the
joints (see E in fig. 1). All these were usually fastened
with bronze nails to the rafters of the roof. In some
cases each joint-tile had a projecting peg to fix it to the
next ap/ios, as shown at F. In the temples of imperial
Rome marble roofing tiles were used like those shown at
fig. 1. These were copied from the Greeks along with
most other architectural features. For domestic and
ether less important work clay tiles (tegulx) were em-
ployed, of the form shown in A, fig. 3. These are narrower

, ^ Marble tiles are said to have been first igftde by Byzes of Naxoa
«»nt 020 B.O. ; see Pausaniaa, t. 10, 2. .

at the lower edge, so as to fit m to the upper edge of the
next tile, and the joints were covered with a semicircular
joint-tile {imbrex). Rows of terra-cotta antefixas were set
along the eaves of the roof, and were often moulded with
very beautiful reliefs. In localities which supplied lami-
nated stone, such as Gloucestershire and Hampshire in

^s^ W^F'-

Fia. 3.—A, section and elevation of the clay tiles commonly used in

ancient Rome. B, Roman stone tiles, each fixed with one iron

nail at the too angle, C, pan-tiles used in mediaeval and modem
times,

Britain, the Romans often roofed their buildings with
stone tiles, fastened with iron nails. Fig. 3, B, shows an
example from a Roman villa at Fifehead Neville in Dorset,

England. Each slab had a lap of about 2 inches over the

row of tiles below it ; many large iron nails were found
with these stone tiles. In a few cases, in the most magni-

ficent temples of ancient Rome, as in those of Capitoline

Jupiter and of Venus and Rome, and also the small circular

temple of Vesta,^ tiles of thickly gilded bronze were used,

which must have had the most magnificent effect. Those
of the last-named building are specially mentioned by Pliny

(H.N., xxxiv. 7) as having been made of Syracusan bronze,*

—an alloy in great repute' among the Romans. The bronz&

tiles from the temples of Jupiter Capitolinus and of Venn*
and Rome were taken by Pope Honorius I. (625-638) to
cover the basilica of St Peter, whence they were stolen by
the Saracens during their invasion of the Leonine city in

846.*

In mediaeval times lead or copper ' in large sheets waa
used for the chief churches and palaces of Europe; but in

more ordinary work clay tiles of very simple form were
employed. One variety, still very common in Italy, is

shown in C, fig. 3. In this form of so-called " pan-tJe "

each tile has a double curve, forming a tegula and imbrex
both in one. Stone tiles were also very common through-

out the Middle Ages, Another kind of roofing tile, largely

used in pre-Norman times and for some centuries later for

certain purposes, was made of thin pieces of split wood,

generally oak ; these are called " shingles," They stand

the weather fairly well, and many old examples still exist,

especially on the wooden towers and spires of East Anglia.

At the present day, when slate is not used, tUes of burnt

clay are the ordinary roofing material, and many compli-

cated forms have been invented to exclude rain. Most of

these are, however, costly and do not answer better than

a plain rectangular tile about 9 by 6 inches, fastened with

two copper or even stout zinc nails, and well bedded on
mortar mixed with hair. For additional security clay

tiles are usually made with two small projections at the

' The dome of the Pantheon waa covered with tilea or plates of

bronze thickly gilt, as were also the roofs of the forum of Trajan.
* Bronze tiles for small buildings such as this were usually of i

pointed oval form, something like the feathers of a bird. This kind
of tiling is <Mei pamnaceum by Pliny, ^.A'., xixvi. 22L

* Part of the bronze tiles had been stripped from the temple CI
Jupiter by the Vandals in 455 ; see Procopius, BeU. Van., L 6.

* ^e gilt domes of Moscow are examples of this o^e of coppm.
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upper tdge, which hook on to the battens to which they

are naile'i. Broseley (Shropshire)' is one of the chief

places iu England for the manufacture of roofing tiles of

the better sort. The common kinds are made wherever
good clay exists. In some places pan-tUes are still used

and have a very picturesque effect ; but they are liable to

let in the rain, as they cannot be securely nailed or well

bedded in mortar. In Gloucestershire, Yorkshire, and
other counties of England, stone tiles are still employed,

but are rapidly going out of use, as they require very strong

roof-timbers to support them, and the great extension of

railways- has made the common purple slates cheap in

nearly every district.

Some of the mosques and palaces of Persia are roofed

-with the most magnificent enamelled lustred tiles, decorated

with elaborate painting, so that they shine like gold in the

sun. They were specially used from the 1 3th to the 15tb

century. In style and method of manufacture the finest

of them resemble the frieze shown in fig. 6.

2. Wall Tiles.—These have been partly described under

MtJEAL Decoration
(voL xviL p.

35).i

In most Oriental

countries tiles were

used in the most mag-
nificent way through-

out the Middle Ages,

especially in Damas-
cus, Cairo, Moorish

Spain, and in the

chief towns of Persia.

Fig. 4 shows a fine

example from a
mosque in Damas-
€•13. From the 12th

to the I 6th century

a special kind of

lustred tile yvas

largely employed for

dadoes, friezes, and

other wall surfaces,

being frequently

made in large slabs

and modelled boldly

in relief, with sen-

tenced from sacred booKs or the names and dates of reign-

ing caliphs. The whole was picked out in colour, usually

dark or turquoise blue, on a ground of cream-white enamel,

and in the last firing minute ornaments in copper lustre

were added over the whole design, giving the utmost

splendour of effect (see fig. 5). Great skill and taate are

shown by the way in which the delicate painted enrich-

ments are made to contrast with the bold decoration in

relief. . These lustred tiles cometimcs liuo the prayer-niche

in houses and mosques ; in such cases the slabs usually have

a conventional representation of the kaaba at Mecca, with

a lamp hanging in front of it and a border of sentences

from the Koran.^ The mosques of Persia are specially

rich in this method of decoration, magnificent examples

axisting at Natenz, Seljuk, Tabriz, Ispahan, and other

places.^ In the 16th and 17th centuries tiles of a coarse

kind of majolica were used for wall decoration in southern

Spain; some rich examples still exist in Seville. These

appear to be the work of Italian potters who had settled

in Spain. The azuiejos (wall tiles) in the Alhambra and

Fia. 4.- -Wall tiles from Damasciia, of the

IGLii century.

' For the enamelled wall tUes of ancient Eg^ot, see Potteet, toL

lix p. 603.
' The South Kensington Museum, London, contains many fine ex-

amples, as well as of the later sorts, like those shown in flg. 4.

' See Coste, itonunmta de la Peru, Paris, 1867.

Other buildings in Spain are among the most beautiful

productions of Hispano-Moorish art.* In technique they
resemble majolica ; but the finest kinds, dating' from the

Fia 6.— Persian lustred tiles of the 13th century, forming
part of a frieze. (Bouth Kensington Museum.)

14th and 15th centuries, have designs taken from mosaic

patterns, with complicated lines of geometrical interlacings.'

3. Floor Tiles.—From the 12th to the IGth century

floor tiles in most northern countries of Europe were made
by filling up with clay of a different colour patterns sunk
in slabs of clay (.see Encaustic Teles). In Italy, during

the latter part of the 15th and the fijst half of the 16th

century, majolica tiles, rich both in pattern and in colour,

were used for pavements in many places. Comparatively

few examples now exist ; the majolica enamel was too soft

to stand the wear of feet. One of the small south chapels

in the church of S. Maria del Popolo in Eome has a very

fine pavement of these tiles, executed, probably at ForD,

about 1480 for Cardinal della Eovere (Julius IL), whose

arms—an oak tree—are repeated frequently among the

rich decorations. A still more magnificent tile floor in

the uppermost of Raphael's Vatican loggie is mentioned

under Robma. (vol. xx. p. 591). The same article (p. 589)

describes the exquisite majolica tiles which Luca della

Flo. 6.—Majolica paving tiles from Siena, made in 1509.

(South Kensington Museum.)

Robbia made as a border for the tomb of Bishop Federighi

at Florence. Fine examples. of tile paving of 1487 exist

in the basilica of S. Petronio at Bologna, and others of

* The method of manufacture employed by Moslem races for tiles

is the same as that used for their pottery ; see ToL lii. i>. 620, also

Moral Decobation, toL iviL pp. 35-36.

' For the decorative use of tiles, see Julien Foy, La Cframiqut da
ConsCrtictioju, Paris, 1883.
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rather earlier date in S. Paolo at Parma. The chapel of

St Catherine at Siena and the church of S. Sebastiano at

Venice have majolica paving of about 1510. Fig. 6 shows

an example of about this date from the Petrucci Palace

in Siena, now in the South Kensington Museum.^ In

the early part of the 16th century majolica tiles from

Spain were occasionally imported into England. At the

south-east of the xr.cj<::'s chapel at Bristol there exists,

though much worn, a fine pavenpent of Spanish tiles dating

from about 1520. Others have bt-u found in London, at

Kewington Butts, and in other places. At the present

time imitations of the unfortunately named " encaustic

tiles " are almost the only sort employed ir. England and

other northern countries. Very coarse and poorly designed

majolica tiles are still made and used for paving in Italy

and Spain. (j. H. m.)

TILLEMOXT, SfoASTiEJf le Nain de (1637-1G9S),

ecclesiastical historian, was born at Paris on 30th Novem-

ber 1637, and received his education in the "petites dcoles"

of the Port Royalists, Nicole being his principal master.

At an early age he became an admiring student of Livy

and Baronius and began to accumulate those vast collec-

tions which form the basis of his monumental works. He
continued to carry on his studies in the seminary at Beau-

vais, where the bishop was a warm patron ; but it was

not until 1676, two or three years after his return to Paris,

that, under the influence of Isaac de Sacy, he entered the

priesthood. He took up his abode in a humble dwelling

at Port Royal des Champs, where he remained till the dis-

persion of the "solitaires" in 1679, after which event he

spent the remainder of his life (with the exception of a

visit to Arnauld in Holland in 1685) at Tillemont, between

Montreuil and Vincennes. He died on 28th January 1698
and was buried at Port Royal ; in 1711 his remains were

removed to the church of St Andr^ des Arcs, Paris.

His great work, ATtfnioirw^our servir d I'histoire eccUsiasliquc des

six pi'cmicrs siidcs to 513 a.d. (1693-1712, 16 vols., 4to), is a model
of patient, exhaustive, and what Gibbon has called " i^ure-footei!

"

erudition (see vol. v. p. 765). Of his equally learned Bistoire des

empcvcurs et des atUres prinees qici ont r<fgnd di'irant Ics six premiers
tiicles de Vlglise (1690-1738, 4to) no more than foul- volumes were
published. Tillemont also gave valuable assistance to Hermont,
Du Fosse, and other Port Royalists in their historical work.

TILLOTSON, John (1630-1694), archbishop of Can-
terbury, was the son of a Puritan clothier in Sowerby,
Yorkshire, where he was born in October 1630. He en-

tered as a pensioner of Clare Hall, Cambridge, in 1647,
graduated in 1650, and was made fellow of his college in

1651. Chillingworth's Eeligion of Protestantism biassed

his mind against Puritanism, and the bias was further

confirmed by intercourse with Cudworth and others at

Cambridge. In 1656 he became tutor to the son of

Edward Prideaux, attorney-general to Cromwell. In what
year he took orders is unknown, but, according to the Life
published in 1717, the person who ordained him was Dr
T. Sydserf, a Scottish bishop. Tillotson was present at

the Savoy Conference in 1661, and remained identified

with the- Presbyterians till the passing of the Act of Uni-
formity in 1662. Shortly afterwards he became curate of
Cheshunt, Herts, and in June 1663 rector of Keddington,
SuflFolk. For several years after his ordination he devoted
himself to an exact study of the Scriptures, ancient ethics,

and the writings of the early fathers, especially Basil and
Chrysostom. The result was seen in the general tone of
his preaching, which was practical rather than theological,
and, though regarded by some as latitudinarian, was char-
acterized by the earnestness of sincere conviction and the
balanced wisdom gained by thoughtful reflexion. He was,
moreover, a man of the world as well as a divine, and in

' See Vanzollnl, Fabhriehe di ilaiolieke, Pesaro, 1879, il. p. 229 so.

;

on4 Fratl, Pavimento neU<i Bas. Petroniana, Bologna, 1853.

his sermons he exhibited a certain Indefinable tact vrkicb

enabled him at once to win the ear of his audience. Hi;

style is chiefly remarkable for its simplicity and clearness,

and in this respect it mirrored his own candour and sin-

cerity. The qualities above mentioned won him in his

lifetime the reputation of " having brought preaching to

perfection "; and probably it was because he was neither

brilliant, original, nor profound that his preaching was so

universally admired. "His sermons," says Burnet, "were
so well heard and liked, and so much read, that all the

nation proposed him a,s a pattern and studied to copy

after him." In 1664 he became preacher at Lincoln's

Inn. The same year he married Miss French, daughter

of the canon of Christ Church, Oxford, and niece of Oliver

Cromwell ; and he also became Tuesday lecturer at St

Lawrence, Jewry. Tillotson employed his controversial

weapons with some skill against "atheism" and "Popery."

In 1663 he published a characteristic sermon on "The
Wisdom of being Religious," and in 1666 replied to

Sergeant's Sure Fooling in Christianity by a pamphlet

on the Hule of Faith. The same year he received the de-

gree of D.D. In 1670 he became prebendary and in 1672
dean of Canterbury. Through his wife Tillotson became
connected with Dr Wilkins, the second husband of her

mother. In 1675 he edited "VHWuns's Pi-inciples ofNatural

Religion, completing what was left unfinished of it, and

in 1682 his Sermons, with a preface in which he vindicated

Wilkins from certain misrepresentations of Wood in his

History and Antiquities of the University of Oxford. In

1680 ho brought out Barrow's Treatise of the Pope's Sit-

premac^, and in 1683 his Se7-mons. On 5th November
1678 Tillotson preached a sermon against Popery before

the House of Commons, in which ho maintained that it

was their duty to make provision against the propagation

01 a religion more mischievous than irreligion itself ; but

in a sermon on the Protestant religion in 1680 before the

king he propounded the proposition that Catholics could

enjoy their own faith, but not openly draw men off from

the profession of the established religion. Along with

Burnet, Tillotson attended Lord Russell on the scaffold in

1683, and after the publication of Lord Russell's speech

was appointed to appear before the privy council ; but his

explanations were regarded as satisfactory, the chief sus-

picions in connexion with the speech -resting on Burnet.

Tillotson afterwards enjoyed the friendship of Jjudj Rus-

sell, and it was partly through her that he obtained so

much influence with Princess Anne, who followed his ad-

vice in regard to the settlement of the crown on William

of Orange. He possessed the special confidence of William

and Mary, and was made clerk of the closet to the king,

27th JIarch 1689. It was chiefly through his advice that

the king appointed an ecclesiastical commission for the

reconciliation of the Dissenters, and he was regarded as

the representative in the commission of the views of tha

king and queen. In August of this year he was appointed
by the chapter of his cathedral to exercise the archiepis-

copal jurisdiction of the province of Canterbury during

the suspension of Sancroft. He was also about the same
time named dean of St Paul's. Soon afterwards he was
elected to succeed Sancroft ; but he accepted the promo-
tion with extreme reluctance-, and it was deferred from
time to time at his request till April 1691. His attempts
to reform certain abuses of the church, especially that of

non- residence among the clergy, awakened against him
much ill-will, and of this the Jacobites took every possible

advantage and pursued him to the end of his life .with

insult and reproach. "This," Burnet says, "could neither

provoke him, nor fright him from his duty; but it affected

his mind so much that this was thought to have shortened
his days." He died of palsy on 24th November 1694.
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For his manuscript sermons Tillotson's widovf received 2500

Sineas, then an unexampled sum, and for many years their popu-
ity remained unrivallea. During his lifetime he published Ser-

mons on Several Occasions, 1671, republished with a second volume
sdded in 1678 ; Fifty Sermons and the Side of Faith, 1691 ; Four
Sermons concerning the Divinity and Incarnation of our Blessed
Saviour, 1693 ; Six Sermons on Several Occasions, 1694. His Pod-
kumoiis Sermons, edited by Dr Ralph Baker, appeared in 14 vols.,

1894 ; third edition, 1704. His ^^^orlcs were published in 1707-
1710, and -were frequently reprinted. In 1752 an edition appeared
In 3 vob. with Life by Thomas Birch, D.D., compiled from Tillot-

son's original papers and letters. Of the many suDsequent editions
the best is that, with Life by Birch, of 1820, 10 vols. Various selec-

tions from his sermons and works have been published separately.

See in addition to Bireh's !(/«, Welford's Memortala, Burnet's Ovm Times, and
Uacaulay's History oj England.

TILLY, JoHAUN TsERCLAES, CotJNT OF (1559-1632), a
famous general, was born in February 1559 at the chateau
of Tilly in Brabant. It was originally intended that he
should become a priest, and he was strictly educated by
the Jesuits. He preferred, however, the life of a soldier,

and began his military career in the Netherlands, under
Alessandro Famese, in the Spanish service. Afterwards
he joined the imperial army, and as lieutenant -colonel

under Duke Philip Emmanuel of Lorraine greatly distin-

guished himself in Hungary in the war against the Turks.

For his brilliant achievements he was raised to the rank
of field-marshal. In 1610 he was put by Maximilian I.

at the head of his Bavarian army ; and soon after the out-

break of the Thirty Years' War he was made commander-
in-chief of the troops of the Catholic League. In this

position he displayed qualities which placed him among
the foremost generals of the age. After the battle of

Prague (the White Hill) in 1620 he thoroughly subdued
Bohemia, and in 1622 conquered the Palatinate,—a ser-

vice for which Ferdinand U. gav» him the title of count.

In 1623 he defeated Christian of Brunswick at Stadtlohn

in Westphalia, and in 1626 Christian TV. of Denmark at

Lutter in Brunswick. The consequence of the latter

victory was that TUly and Wallenstein were able to cross

the Elbe ; but, as Tilly was wounded before Pinneberg in

Schleswig-Holstein, the task of finally compelling the king

of Denmark to accept terms of peace had to be left to

Wallenstein alone. When Wallenstein was obliged in 1630
to withdraw for a while into private life, TUly added to the

functions he already discharged those of commander of the

imperial forces. From this time the only important success

achieved by him was the storming of Magdeburg (May
1631), a success accompanied by frightful cruelties, for

which he was at least in part responsible. Gustavus Adol-

phus had now come forward as the champion of Protest-

antism, and Tilly, with all his genius and tenacity, was not

a match for the Swedish king. Four months after the

capture of Magdeburg Tilly was defeated at Breitenfeld

in Saxony, and was himself so severely wounded that he

escaped from the field with difficulty. In March 1632 he

drove the Swedes from Bamberg and placed himself in an

entrenched camp at Rain to prevent them from passing

over the Lech. Gustavus Adolphus crossed the stream,

and in the fight which ensued Tilly was mortally wounded.

He died in April 1632 at Ingolstadt, and was buried at

filt^Oetting in Bavaria,

Tilly was of medium height, reserved in manner, and wholly

indifferent to external marks of honour. The Roman Church never

had a more devoted servant, and he gave evidence of the essential

simplicity of his character by declining the offer of the emperor to

make him a prince and to grant to him the principality of Calen-

berg. As he was not married, his- title and estates descended to

bis nepheWr
See KIopD, TiUy (r,i dreissigjShriim Kritge, Stuttgart, 1861, and Vlllarmont,

TiUy, Tournay, 1S59.

TILSIT, a commercial town of East Prussia and the

capital of Prussian Lithuania, is situated on the left bank

of the Memel or Niemen, 52 miles south-east of the town

^ Memel and 60 north-east of Kiinigsberg. The town

is spacious, and has a number of handsome modem build-
ings, including a town-house, post-office, Lw-courts, and a
large hospital It contains three Protestant churches, a
Roman Catholic church, and a Jewish synagogue. The
manufactures include soap, leather, shoes, glass, and other
articles, and there are iron-foundries and steam flour and
saw mills. Tilsit carries on trade in timber, grain, hemp,'
flax, herrings, and other northern produce ; but its trade
with Russia, at one time considerable, has fallen off since

the.construction of the railway from Kiinigsberg via Inster-

burg and Gumbinnen to Kovno. The river is navigable
beyond the town. The market-gardening of the neigh-
bourhood deserves mention, and the annual horse-fair and
markets are of considerable local i' iportance. In 1783
the population was 8060; in 18Pj it had increased to

21,400, and in 1885 to 22,4? 5. •

Tilsit, which received town-rights in 1552, grew up around a
castle of the Teutonic order, known as the " Schalauner Haus,"
founded in 1288. It owes most of its interest to the peace signed
here on 9th July 1807, the preliminaries of which were settled by
the emperors Alexander and Napoleon on a raft moored in the
Memel. The peace of Tilsit, which constituted the kingdom of

Westphalia and the duchy of Warsaw, registers the nadir of Prussia's
humiliation under Napoleon (see Prussu, voL xx p. 11). The
poet Max von Schenkendorf (1784-1817) was born at 'lilsit.

TIMBER. See Bxtildino, Forests, and Sxeength of
Materials ; also Fir, Oak, Pine, Teak, <kc.

TIMBUKTU, or Timbuctoo (Sonrhai, Timhutu ; Berbef.

Tumhutku ; Arab, Tin-buktu), a city of the Sahara, on the

southern verge of the desert, in 18° 4' N. lat. and 1° 45'

W. long., at the north-east extremity of the Fulah state

of Moassina (Massina), 9 miles north of its riverine port

Kabara, on the left bank of the Niger, at the confluence

of the numerous branches of the JoUba (upper Niger)
where it trends eastwards, and at the converging point of

the main trade routes from the Gulf of Guinea and from
the Mediterranean across the western Sahara. Timbuktu
lies on a terrace formed by the southern scarp of the

desert, about 800 feet above sea-level, and overlooking a

chain of dhayas or marshy hollows, fringed here and there

with a few mimosas and palm thickets, amid the surround-

ing sandy wastes. These dhayas, which are flooded every

three or four years, converting the lowland tracts betweeu

the terrace and the main stream into a labyrinth of

channels and backwaters, mark the bed of a navigable

creek which formerly branched from the Niger northwards

to the foot of the scarp, and which in 1640 inundated a

low-lying quarter of the city. According to Pouyanne

and Sabatier, the main stream followed thia course before

it took its present easterly curve to Burum, where it bends

southwards to the coast. Here also it was probably joined

at some remote period by the now dried up Wady Messaura

from the TuAt oases south of Algeria, although the rough

levels taken by Oscar Lenz and others make it uncertain

whether the flow through this depression was northwards

or southwards. In any case Timbuktu has been left, so

to say, high and dry by the general process of desiccation

going on throughout the Saharian region. It was founded,

or more probably captured, by the Tuareg Berbers about

the 11th centuiy, and under the Mandingo kings of Mali

(Mall6) was a noted mart for gold and salt in tha I4tb

century, mention of " Timboutch " occurring on a Catalan

map dated 1373. Under Askia, founder of the extensive

but short-lived Sonrhai empire (1492), it rose to great

splendour and became with Gogo a chief centre of Moham-
medan culture for the peoples of western Sudan. But

since the overthrow (1591) of the Sonrhai dynasty by the

Morocco captain, the Andalusian Jodar with his Euma
followers, Timbuktu has continued to be the prey of the

surrounding unruly populations—Tuaregs, Arabs or Arab-

ized Berbers, Fulahs (1800), and Toucouleurs <1865).

Being thus at the mercy of all, it has ceased to. rebuild its
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aismantled walls, being content to pay tribute to each in

mm and sometimes to more than one' simiiltaneously, for

-which it fndemnifies itself by peaceful intervals of trade

•wheneTer the land routes are open and the upper and

lower reaches of the Niger are clear of pirates. But at

times even the short tract separating it from Kabara is so

beset with marauders that it bears the ominous name of

"Ur-immandess," that is, "He (God) hears not." Recently,

however, it has enjoyed a considerable interval of peace,

'

and the population, estimated by Earth at 11,000 in 1853,

had risen to 20,000 in 1880 (Lenz). These form a motley

group of Sonrhais, Tuaregs, Mandingoes, Arabs from Mor-

occo, Berabish Arabs, Bambaras, Fulahs, and since 1850 a

few Jewish traders. Apart from some Christian captives,

the place was reached during the 1 9th century by only

four Europeans—Laing from Tripolitana (1826), who was

murdered on his return journey, Cailli6 from the north

(1828), Earth from central Sudan (1853), and Lenz from

Morocco (1880). Since 1884, however, regular relations

have been opened with the French on the upper Niger.

From the ruins covering extensive tracts on the north and west

sides, it is evident that Timbuktu was formerly a mnch larger

place than at present. Even the great mosque, which must at one

time have •stood in the centre, now Ues near the outskirts, where

its high but unsightly earth tower forms a striking landmark.

The aggregate of mean hovels or mud houses of which the place

consists is only relieved by a few structures of a better class. As
in former times, a great staple of trade is salt from Tandeni and
other parts of the Sahara, here exchanged with gold dust for kola

nuts from the south, Manchester goods, and some other European

wares, which with tea are imported from Morocco or penetrate

from the British protected territories along the lower Niger.

Cowries, slowly yielding to European moneys, are the chief currency.

The local industries are mainly confined to some fancy and other

leatherwork prepared by the Tuareg women. The local adminis-

tration is in the hands of an hereditary kahia, a kind of mayor,

descended from one of the Ruma families. The kahia is himself

more or less under the control of a neighbouring Tuareg chief and
6f the powerful Bakhai family, who, as "sherils" and marabouts,

are revered throughout the western Sahara. Timbuktu, which

possesses some valuable Arabic manuscripts and is still a centre of

Moslem teaching, is a converging point of the chief west Sudanese

and Saharan races— Arabs or Arabized Berbers to the west

;

Sonrhais in the immediate vicinity, and thence south-eastwards

along the Niger ; Ireghenaten or " mixed " Tuaregs southwards

across the Niger as far as the Hombori Hills and in the fertile

Libbako plains beyond them ; Fulahs, Mandingoes, and Bambaras
in and about the city ; and Im<Shag or Imosharh Tuaregs belonging

to the Awellimiden confederation mainly to the north and east.

TIME, Meastjbement of. Time is measured by suc-

cessive phenomena recurring at regular intervals. The
ordy astronomical phenomenon which rigorously fulfils this

condition, and the most striking one,—the apparent daily

revolution of the celestial sphere caused by the rotation

of- the earth,— has from the remotest antiquity been

employed as a measure of time. The interval between

two successive returns of a fixed point on the sphere to

the meridian is called the sidereal day; and sidereal time

is reckoned from the moment when the "first point of

Aries" (the vernal equinox) passes \he meridian, the

hours being counted from to 24. Clocks and chrono-

meters regulated to sidereal time are only jsed by astro-

nomers, to whom they are indispensable, aa the sidereal

time at any moment is equal to the right ascension of any

star just then passing the meridian. For ordinary pur-

poses solar time is used. In the article Astkokomt (voL

ii. p. 771) it is shown that the solar day, as defined by
the successive returns of the sun to the meridian, does

not furnish a imiform measure of time, owing to the

slightly variable velocity of tho sun's motion and the

inclination of its orbit to the equator, so that it becomes

necessary to introduce an imaginary mean sun moving in

the equator with uniform velocity. Tho equation of time

(loc. cit, pp. 772-773) is tho difference between apparent

(or true^ solar time and mean solar time. The latter is

that shovm by clocks ana watches used for ordinary pur-

poses. Mean time i? converted into apparent time by
applying the equation of time with its proper sign, as

given in the Nautical Almanac and other ephemerides for

every day at noon. As the equation varies from day to

day, it is necessary to takei this into account, if the appar-

ent time is required for any moment different from noon.

The ephemerides also give the sidereal time at mean
noon, from which it is easy to find the sidereal time at

any moment, as 24 hours of mean solar tim3 are equal to

24" 3"° 56'-5554 of sidereal time. About 21st March of

each year a sidereal clock agrees vrith a mean-time clock,

but it gains on the latter 3" 66'"5 every day, so that in

the course of a year it has gained a whole day. For a

place not on the meridian of Greenwich the sidereal time

at noon must be corrected by the addition or subtraction

of 9''8565 for each hour of longitude, according as the

place is west or east of Greenwich.

VHiile it has for obvious reasons become customary in

all civilized countries to commence, the ordinary or ci"vil

day at midnight, astronomers count the day from noon,

being the transit of the mean sun across the meridian,

in strict conformity with the rule as to the beginning of

the sidereal day. The hours of the astronomical day are

also counted from to 24. An international conference

which met in the autumn of 1884 at Washington, to con-

sider the question of introducing a universal day (see

below), has recommended that the astronomical day should

commence at midnight, to make it coincide with the civil

day. The great majority of American and Continental

astronomers have, however, expressed themselves very

strongly against this change ; and, even if it should be

made in the British Nautical Almanac, it appears very

doubtful whether the other great ephemerides will adopt

it, the more so as astronomers have hitherto felt no in-

convehienpe from the difference between the astronomical

and the civil day.

Determinatioti of Time.—The problem of determining

the exact time at any moment is practically identical with

that of determining the apparent position of any known
point on the celestial sphere with regard to one of the

fixed (imaginary) great circles appertaining to the observer's

station, the meridian or the horizon. The point selected

is either the sun or one of the standard stars, the places

of which are accurately determined and given for every

tenth day in the modem ephemerides. The time thus

determined furnishes the error .of the clock, chronometer,

or watch employed, and a second determination of time

after an interval gives a new value of the error and thereby

the rate of the timekeeper.

The ancient astronomers, although they have left us

very ample information about their dials, water or sand

clocks (clepsj/drm), and similar timekeepers, are very re-

ticent as to how these were controlled. Ptolemy, in his

Almagest, states nothing whatever as to how the time was

found when the numerous astronomical phenomena which

he records took place ; but Hipparchus in the only book

we possess from, his hand gives a list of forty-four stars

scattered over the sky at intervals of right ascension equal

to exactly one hour, so that one or more of them would be

on the meridian at the commencement of every sidereal

hour. In a very valuable paper "^ Schjellerup has shown

that the right ascensions assumed by Hipparchus agree

vrithin about 15' or one minute of time with those calculated

back to the year 140 B.C. from modem star-places and pro-

per motions. The accuracy which, it thus appears, could

be attained by the ancients in their determinations of time

' *' Recherches but rAstronomie dea Anciens : I. Bur le chronomJtre

cflesto d'Hipparque," in Cojpemicue: An International Journal ofA*-
tTonomy, i. p. 25.
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was fax beyond what they seem to have considered neces-

sary, as they only record astronomical phenomena (e.^.,

eclipses, occultations) as having occurred " towards the

middle of the third hour," or " about 8| hours of the night,"

without ever giving minutes.* The Arabians had a clearer

perception of the importance of knowing the accurate

time of phenomena, and in the year 829 we find it stated

that at the commencement of the solar eclipse on 30th

November the altitude of the sun was 7° and at the end

24°, as observed at Baghdad by Ahmed ibn Abdallah,

called Habash.- This seems to be the earliest determine^

tion of time by an altitude ; and this method then came

into general use among the Arabians, who on observing

lunar eclipses never failed to measure the altitude of some

bright star at the beginning and end of the eclipse. In

Europe this method was adopted by Purbach and Regio-

montanus, apparently for the first time in 1457. Bernhard

•Walther, a pupil of the latter, seems to have been the

first to use for scientific purposes clocks driven by weights :

he states that on 16th January 1484 he observed the

rising of the planet Mercury and immediately attached

the weight to a clock having an hour-wheel with fifty-six

teeth ; at sunrise one hour and thirty-five teeth had passed,

BO that the interval was an hour and thirty-seven minutes.

For nearly two hundred years, until the application of

the pendulum to clocks became general, astronomers could

place little or no reliance on their clocks, and consequently

it was always necessary to fix the moment of an ob-

servation by a simultaneous time determination. For

this purpose Tycho Brahe employed altitudes observed

with quadrants ; but he remarks that they are not always

of value, for if the star is taken too near the meridian the

altitude varies too slowly, and if too near the horizon the

refraction (which at that time was very imperfectly known)

introduces an Element of uncertainty. He therefore pre-

ferred azimuths, or with the large "armillary spheres"

which' played so important a part among his instruments

he measured hour-aagles or distances from the meridian

along the equator.' Transits of stars across the meridian

were also observed with the meridian quadrant, an instru-

ment which is alluded to by Ptolemy and was certainly in

use at the MarAgha (Persia) observatory in the 13th cen-

tuiy, but of which Tycho was the first to make extensive

use. It appears, however, that he chiefly employed it for

determining star-places, having obtained the clock error

by the methods already described.

In addition to these methods, that of " equal altitudes
"

was much in use during the 17th century. That equal

distances east and west of the meridian correspond to equal

altitudes Lad of course been known as long as sun-dials

had been used , but, now that quadrants, cross-staves, and

parallactic rules * were commonly employed for measuring

altitudes more accurately, the idea naturally suggested it-

self to determine the time of a star's or the sun's meridian

passage by noting the moments when it reached any par-

ticular altitude on both sides of the meridian. But Tycho's

plan of an instrument fixed in the meridian was not for-

gotten, and"from the end of the 17th century, when Roemer

invented the transit instrument, the observation of transits

across the meridian became the principal means of deter-

mining time at fixed observatories, while the observation

of altitudes, first by portable quadrants, afterwards by re-

flecting sextants, and during the 19th century by port-

able alt^azimuths or theodolites, has hem used on journeys.

1 For astronomical purposes the ancients midi use of mean-timo

hours—apa. larjucpitiU, hora equinoctiaUi—taUi which they translated

aU indications expressed in civil hours of varying length—il/)ai icaipucat,

hora Umporaks. Rolemy counts the mean day fror^-won.

» CauESin, Le lime dc la grande table BalU^iU, Paris, 1804, p. 100.

• See his Bpistolm aMronomicie, p. 73.

* Sea NiviaATiON, vol. ivii. pp. 251 and 253.

During the last fifty years the small transit instrument,

with what is known as a " broken telescope," has also been

much employed on scientific expeditions', but great caution

is necessary in using it, as the difficulties of getting a per-

fectly rigid mounting for the prism or mirror which reflects

the rays from the object-glass through the axis to the eye-

piece appear to be very great, for strange discrepancies in

the results have often been noticed. The gradual develop-

ment of astronomical instruments has been accompanied

by a corresponding development in timekeepers. From
being very untrustworthy, astronomical clocks are now
made to great perfection by the application of the pendu-

liun and by its compensation, while the inventioi» of

chronometers has placed a portable and equally trust-

worthy timekeeper in the hands of travellers.

We shall now give a sketch of the principal methods of

determining time.

In the spherical trianglo ZPS between the zenith, the pole, and
asUr the side ZP=^Oi' -^ {<p being the latitude), P5=90°-«{S
being the declination), and ZS or / = 90° minus the observed alti-

tude. The angle ZPS=!t is the star's iiour-angle or, In time, the

interval between the moment of observation and the meridian pass-

age of the star. We have then

. cos ^- sin sin 5
cos t = —^-5 ,

cos <p cos

which formnla can be made more convenient for the use pf logaritimia

by putting Z^-^+S = 2S, which gives

sin(^-»)sin(g-8)
^^ *'~ cosi'cos(.S-^)

•

Accoramg as the star was observed west or cast of the meridian,

t will be positive or negative. If a be the right ascension of tho

star,' the sidereal time =J + a, o as well as S being ta'Kon from an

ephemeris. If the sun had been observed, the hour-angle t would

be the apparent solar time. The altitude observed must be cor-

rected for refraction, and in the case of the sun also for parallax,

while the sun's semi -diameter must be added or subtracted, accord-

ing as the lower or upper limb was observed. The declination of

the sun being variable, and being given in the ephemeridcs for

noon of each day, allowance must be made for this by interpolating

with an approximate value of the time. As the altitude changes

very slowly near the meridian, this method is most advantageous

if the star bo taken near the prime vertical, while it is also easy to

see that the greater the latitude the more uncertain the result

If a number of altitudes of the same object are o'oservcd, it is not

necessary to deduce tho c!ock error separately from each observa-

tion, but a correction may be applied to the mean of the zenith

distances. Supposing n observatious to be taken at the moments

Ti, Tj, 2*3, . . ., the mean of all being T^, atid calling the z corre-

sponding to this Z, we have

., = Z+^^(7',-r.) + ^^(r,-2'J';

and 60 on, I being the hour-angle answering to T> As Z{T- T^)

= 0, these equations give

^ 2, + z. + :,+ ... 1 d--Z I.T,-T,)' + {T,-T,)^+... .^~
n ~% di' n

_ z^-rz, + :,+ ... _ d^Z S2sinH(7'-ro)
'~

jt
~

dl' n

But, if in the above-mentioned tnangle wo designate tbe angles at

Z and Shy 180° - vi and p, we have

sin zsiay( = cos 3 sin t

;

sin scQsA= - cos sin 5 -h sin cos J cos /

;

and by differentiation

d'Z cos ip cos S cos A coap

'dC'
~ siaZ

'

in which A and p are determined by

sin C y - sin t

siDA=—^ cos J and etnp =„• -s co* <P-

sin Z sm ^

Witt this corrected mean of the observed zenith distances the hour-

anglo and time aro determined, and by comparison with T, the erroi

of the timekeeper.
. , -^ , ^

The method of equal altitudes gives very eimply the clock error

equal to tho right ascension minus half the sum of the clock times

corresponding to tho observed equal altitudes on both sides of the

meridian. AVhen tho sun is observed, a correction has to be applied

for the change of declination in the interval between the observa-

tions. Calling this interval 21, tho correction to the apparent noon

xxm. — 5°
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given by the otaervations z, the change of declination in half the

interval A5, and the observed altitude h, we have

Bin A= sin sin (8 - AS) + cos cos (S - A5) cos {t + x)

and sin A= sin ^ sin (5 + A5) + cos (p cos (5 + A5) cos (t - z\

-whence, as cosz may be piit= l, siiiz=z, and tan AS = A5,

~
tan t\ sin I tan t /

which, divided by 15, gives the required correction in seconJs of

time. Similarly an afternoon observation may be combined with
an observation made the following morning to find the time of
apparent midnight.
The observation of the time when a star has a certain azimuth

may also be used for determining the clock error, as the hour-angle
can be found from the declination, the latitude, and the azimuth.
As the azimuth changes most rapidly at the meridian, the observa-
tion is most advantageous there, besides which it is neither neces-
sary to know the latitude nor the declination accurately. In the
article Geodesy (vol. x. p. 166) it-has been shown how the observed
time of transit over the meridian is corrected for the deviations of
the instrument in azimuth, level, and collimation. This corrected
time of transit, expressed in sidereal time, should then be equal
to the right ascension of the object observed, and the difference is

the clock error. In observatories the determination of a clock's

error (a necessary operation during a night's work with a transit

circle) is generally founded on observations of four or five "clock
etars," these being standard stars not near the pole, of .which the
absolute right ascensions have been determined with great care,

besides observation of a close circumpolar star for finding the error

of azimuth and determination of level and collimation error.'

Observers in the field with portable instruments often find it

inconvenient to wait for the meridian transits of one of the few
close circumpolar stars given in the ephemerides. In that case
they have recourse to what is known as the method of time deter-
mination in the vertical of a pole star. Tlie alt-azimuth is first

directed to one of the standard stars near the pole, such as a or S

Ursae Minoris, using whichever is nearest to the meridian at the
time. The instrument is set so that the star in a few minutes
will cross the middle vertical wire in the field. The spirit-level is

in the meantime put on the axis ani" the inclination of the latter
measured. The time of the transit of the star is then observed, after

which the instrument, remaining clamped in azimuth, is turned to
a clack star and the transit of this over all the wires is observed.
The level is applied again, and the mean of the two results is used
in the reductions. In case the collimation error of the instrument
is not accurately known, the instrument should be reversed and
another observation of the same kind taken. The observations
made in each position of the instrument are separately reduced
with an assumed approximate value of the error of collimation,
and two equations are thus derived from which the clock error and
correction to the assumed collimation error are found. This use of
the transit or alt-azimuth out of the meridian throws considerably
more work on the computer than the meridian observations do, and
it is therefore never resorted to except when an observer during
field operations is pressed for time. The formula; of reduction as

developed by Hansen in the Astronomische Nachrichlen (vol. xlviii.

p. 113 sq.) are given by Chauvenet in his Splierical and Practical
AslTonomij (vol. ii pp. 216 sq., 4th ed., Philadelphia. 1873). The
subject has also been treated at great length by Dollen in two
memoirs. Die Zcithcstimmung vcrmittdst des tragbaren Durckgangs-
instrument im Verticale des Polarstems (St Petersburg, 1863 and
1874, 4to).

Longitude.—Hitherto we have only spoken of the de-

termination of local time. But in order to compare ob-

servations made at different places on the surface of the

earth a knowledge of their difference of longitude becomes
necessary, as the local time varies proportionally with the

longitude, one hour corresponding to 1 5°. Longitude can
be determined either geodetically or astronomically. The
first method supposes the earth to be a spheroid of known
dimensions. Starting from a point of departure of which
the latitude has been determined, the azimuth from the
meridian (as determined astronomically) and the distance

of some other station are measured. This second station

then serves as a point of departure to a third, and by
repeating this process the longitude and latitude of places

at a considerable distance from the original starting-point

may be found. Referring for this method to the articles

Earth (Figure op the). Geodesy, and Sorveying, we

' The probable error of a clock coiToctlon found in this way from
oxa star with, the Duusink transit circle was :i:0°'052.

shall here only deal with astronomical methods of deter^

mining longitude.

The earliest astronomer who determined longitnde by

astronomical observations seems to have been Hipparchus,

who chose for a first meridian that of Rhodes, where ho

observed ; but Ptolemy adopted a meridian laid througli

the "lusulae Fortunatas" as being the farthest known place

towards the wcst."^
' A\'lien the voyages of discovery began

the peak of Teneriffe was frequently used as a first meri-

dian, until a scientific congress, assembled by Richelieu at

Paris in 1630, selected the island of Ferro for this purpose.

Although various other meridians (e.g., that of Urauienburg

and that of San Jliguel, one of the Azores, 29° 25' west of

Paris) continued to be -used for a long time, that of Ferro,

which received the authorization of Louis XIIL on 25 th

April 1634, gradually superseded the others. In 1724 the

longitude of Paris from the west coast of Ferro was found

by Louis Feuill^e, who had been sent there by the Pans
Academy, to be 20° 1' 45"; but on the projiosal of GuD-
laume de Lisle (1675-1726) the meridian of Ferro was
assumed to be exactly 20° west of the Paris observatory.

Modern maps and charts generally give the longitude from

the observatory of either Paris or Greenwich according to

the nationality of the constructor ; the AVashington meri-

dian conference of 1884 has recommended the exclusive use

of the meridian of Greenwich. On the same occasion it

was also recommended to introduce tho use of a "uni-

versal day," beginning for the whole earth at Greenwich

midnight, without, however, interfering with the use o(

local time.'

The simplest method for determining diflference of longi-

tude consists in observing at the two stations some celestial

phenomenon which occurs at the same absolute moment
for the whole earth. Hipparchus pointed out how ob-

servations of lunar eclipses could be used \a. this way, and
for about fifteen hundred years this was the only method
available. \Mien REGio.MONTANrs (y.v.) began to publish

his ephemerides towards the end of the 15th century, they

furnished other means of determining the longitude. Thus
Amerigo Vespucci observed on 23d August 1499, some-
where on the coast of Venezuela, that the moon at 7' 30"

P.M. was 1°, at midnight 5|° east of Mars; from this he
concluded that they must have been in conjunction at
6' 30", whereas the Nuremberg ephemeris announced this

to take place at midnight. This gave the longitude of hia

station as roughly equal to 5J hours west of Nuremberg
The instruments and the lunar tables at that time being

very imperfect, the longitudes determined were very ei<-

roneous; see Navigation (vol. xvii. p. 251), to which
article we may also refer for a history of the long-discussed

problem of finding the longitude at sea. The invention of

the telescope early in the 17th century made it possible to

observe eclipses of Jupiter's satellites ; but there b to a

great extent the same drawback attached to these as to

lunar eclipses, that it is impossible to observe with suffi-

cient accuracy the moments at which they occur.

Eclipses of the sun and occultations of stars by the

moon were also much used for determining longitude be-

fore the invention of chronometers and the electric tele-

graph offered better means for fixing the longitude of

observatories. These methods are now hardly ever em-
ployed except by travellers, as they are very inferior as

regards accuracy. For the necessary formute see Chau-

' This was probably first done in the first century by Marinus of Tyre.
' This proposal was chiefly dictated by a wish to facilitate the inter'

national telegraph and railway traffic. In the United States, where the

large extent of the country in longitude makes it impossible to use

the time of one meridian, four standard meridians were adopted in

1883, viz., 75°, 90°, 105°, 120° west of Greenwich, so that clocks show-
ing "Eastern, Central, Mountain, or Pacific time" are exactly five, els,

seven, or eight hours slower than a Greenwich mean-time clock.
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f <3net's.*S'p^<'n'ca/ .xnd Practical Astronomy, v6l. L pp. 518-
542 and 1550-557.

. We now proceed to consider tTie i'our 'iiiethods'for find-

ing the longitudes of fixed observatories, viz., by (1) moon
culminations, (2j rockets or other signals, (3) transport of

chronometers, and (4j transmission "oi* time by the electric

telegraph.

i. Moon Cuh/iinutlons.'^O^iTg to the rapid orbital motion of tlie

moon the sidereal time of its culmination is different for different
meridians. If, therefore, the rate of the moon's change if right
ascension is known, it is easy from the obsenr;d time of culmina-
tion at two stations to deduce their difference of longitude. Let

^
the right ascension of the moon o and its differential coefficients

^ be computed for the Greenwich time T, and let the culmination be
observed at two places whose longitudes from Greenwich are X and
V, the time of observation being T + t and T+f Greenwich time,
'•r in local time T + t + \= 6 B.ni T + t + \' = g' wo have then

ii-.d, as the difference of longil.ide is \' -\ = {e' - $)- {t - 1), we
have only to determine t' - 1 from the first equation. This is simply
done by a suitable selection of T. Calling T+i{t + t') = T', we
ha.ve to put r-i{f-t) and r + i{l'-t) for T+t and ^-^«'. It
ia.thcn easy to see that

„<£« . 1 ,;. _ .,,<Pa
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e'-
''= '''-"rfi + 2i<''^0V'

and, solving this equation by first neglecting the second term on
tho right side and then substituting the value of ('- t, thuE fffcjr".

t that term, ^ -
'
=d^^r iildlldtj II'-

In order to be as much as possible independent of instrumental
errors, some standard stars nearly on the parallel of tho moon are
observed at the two stations; these "moon-culminating stars" are
given in the ephemerides in order to secure that both observers
take tho same stars. As eitlier the preceding or the following limb,
not the centre, of the moon is observed, allowance must be made for

the time the semi-diameter takes to pass the meridian and for the
change of ri"ht ascension during this time. This method was
proposed by rigott towards the end of the 18th century, and has
been much used ; but, though it may be very serviceable on journeys
and expeditions to distant places where the chronometric and tele-

graphic methods cannot be employed, it is not accurate enough for

lixed observatories. This is due, not only to the difficulties attend-
ing the observation (the difference of personal error in observing the
moon and stars, the different apparent enlargement of the moon
by irradiation in different telescopes and under different atmo-
spheric circumstances, &c.), but chiefly to the large coefficient

with which 6' -6 lias to be multiplied in tlie final equation for V - \.

Errors of four to six seconds of time have therefore frequently
been noticed in lon^tudes obtained by this method from a limited
number of observations : the longituae of the Jladras observatory
jivos for many years assumed to be B"" 21°" 3"77, but subsequently by
a telegraphic determination this was found to be 4''37 too great.

2. Signals.—In 1671 Picard determined the difference of longi-

tude between Copenhagen and the site of Tycho Brahe's observa-

tory by watching from the latter tho covering and uncovering of a
Tire lighted on the top of the observatory tower at Copenhagen.
Powder or rocket signals have been in use since the middle of the
ISth century; they are nowadays never used for this purpoii.

although several of the principal observatories of Europe wtrt ccn-
ajected in this manner early in the 19th century •

3. Trampori of ChroiiomcUrs.—This merns of determining longi-

tude was first tried in cases where the cnronomc-tcrs could be tiought
the wlwle way by sea, but the improved mear.? of communication
on land led to its adoption in 1828 between the observatories at

Greenwich and Cambridge, and in the following years between
lacy other observatories. A few of the more extensive expedi-

tions undertaken for this object deserve to be meurioned. In 1843

more than sixty chronometers were sent sixteen time: backwards
and fonvards between Altoua and Pulkowa, aud in 1844 forty

chronometers were sent the same number of times between Altona
and Greenwich.' In 1844 the longitude of Valentia on the south-

west coast of Ireland was determined by transporting thirty pocket

chronometers via Liverpool and Jiingstown and having an inter-

mediate station at tho latter place. The longitude of tho United
^tates naval observatory has bocn frequently determined from
Greenwich. The following results will five r.i'. idea of tho accuracy

of the method.''

» Formitance, Greciiwicii anil l-ans m 1S25 tPMl. Traiij., IZ^XJtha raull,
-"21-'6, is only about O"'!! too jrcat.

' As 8 great many of the cIironomctSH deed in ISit wera-m-ao byDent und
L."er? of superior excellence, ^ emails- numVar was consitlere^ BUlficien*..

' Goula, TrannU'anllt Laiiitt-jdt, p. 5, W«»hlngtou, 1305

r'levloua tol84f., SVS chronometer* ..• tk •> IZi'Sl
'ilxpeaition of 18-11), Bond's diacueslon Il''20

„ „ Wolker'8 , 12'0«
II 11 Bon'l'B ecconu remit 12»"26i0»'2O
11 i856, 62 chronometers, trips, Bond .. 13«-49±0i'i»

The value now accepted from the telegraphic determination ia
5" 8"» 12»09. Tho probable errors of the results for Pulkowo-
Altona andAltona-Creenwich w»ro supposed to be ±0«-039 and
±0''042. it is of course only natural that the uncertainty of th»
results for the trans-Atlantic longitude should be much greater,
considering the length of time which elapsed between the rating
of the chronometers at the observatories of Boston (Cambridge,
Massachusetts) and Liverpool. The difficulty of ths method con-
eisU in determining the -'travelling rate." Each time a chrono-
meter leaves the station A and returns to it the error is determined,
and consequently the rate for the time occupied by the journeys
from A to £ and from S to A and by the sojourn at jB. Similarly
a rate is found by each departure from and return to £, and the
time of rest at A and B is also utilized for determining the station-
ary rate. In this way a series of rates for overlapping intervals of
time are found, frcm which the travelling rates may be interpolated.
It is owing to the uncei-tainty which necessarily attaches to the
rate of a chronometer during long journejs, especially by land,
where they are exposed to shaking and more or less violent motion,
that it is desirable to employ a great number. It is scarcely nccs-
sai-y to mention tliat tho temperature correction for each chrono-
meter must be carefully investigaied, and the local time rigorously
determined at each station during the entire period of the operations.

4. TeUgrapliic Delen,tinatton 0/ Loiigilude.—This WBa first sug-
gested by the American astronomer S. C. Walker, and owed its de-
velopment to the United States Coast Survey, where it was employed
irom about 1849. Kearly all the more important jmblic observa-
tories on the continent of Eurojio have now been connected in thia
way, chiefly at the instigation of the "Europaische Gradmessung,"
while the determinations in connexion with tho transits of Venus
and those carried out in recent years by the American and French
Governments have completed tho circuit of the greater part ol
\he globe. Tho telegraphic method compares the local time at one
station with that at the other by means of electric signals. If a
signal is sent from the eastern station A at the local time T, and
received at the western station £ at the local time 2",, then, if tho
time taken by the current to pass through tlie wire is caJJed x,
the difference of longitude is

\=T-T^ + x,

ancl cimilarly, if a signal is pent from B at the timt U , iuid received
at ^ at Tj, we have X = Tj - 2*3 - *,

from which the unknown quantity x can be elimiiHited.
The operations of a telegraphic longitude determination can be

arranged in two ways. Either the local time is dotenniiiod at both
stations and the clocks are coini^ared by telegraph, or the time
determinations are marked simultaneousl}' on the two chronographs
at the two stations, so that further signals for clock comparison
are uunecessair. The first method h.i3 to be used when the tele-

graph is only for a limited time each night at tho disposal of tho
observers, 01 when tho climatic conditions at the two stations ore
so different that clear weather cannot often be expected to occur at
both simultaneously, also when the difference of longitude is so

considerable that too much time would be lost at the eastern station

waiting for the arrival of the transit record of one star from the
western station before observing another star. Tho independent
time deterniinatiou also offers the advantage that the observations
may be taken cither by eye and ear or by the chronogiaph, and
that the oirrntils may be either audible beats of a relay or chronot
graphic si;»nab, the rule being to have observations and signal;

made by similar operations. The best way of using auiiiblo iicatf

of a relay is to let the circuit pass throagh an auxiliary clock,

which from second to second alternately makes and bn^aks thj

current, the making of the current being rendered audible by thj

tapping of the relays at both stations. If. now, the auxiliary an\l

the observing clocks are regulated to a different rate, the coioci^

denccs of the beats of the relay with those of the ob.'erving clocl(

can be noted with great accuracy, from which the difference between
the two observing clocks is found. It has been proved by experience

that the degree of accuracy with which the clock conii>arison caq

be made by one coincidence is exactly equal to that of one chronoi

griph signal, the probable error being in both cases aoout *0'015.
It should, however, be mentioned that tho interval betnten twq
consecutive coincidences cannot be made less than two minutes,

whereas tho chronograph signals may be given every seconrl, and,

as the cbservations made with tho chronograph are also somewhat
more accurate than those made by eye and car, tho chronogiaph
should bo used wherever possible. The other method, that of

simultaneous registration at both stations of transits of the saji*

stars, has also its advantages. Each transit observed at both

Stations furnishes a value of tho difference of longituile, so that

^he final result is less dependent on the clock rate than in tho

^Bt method, which necessitates the combination of » series of clock
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errors determined during the night to form a value of the clock

error for the time when the exchange of signals took place. When
using this method it is advisable to select the stars in such a

inanner that only one station at a time is at work, so that the

intensity of the current can be readjusted (by means of a rheostat)

between every despatch and receipt of signals. This attention to

the intensity of the current is necessary whatever method is em-

ployed, as the constancy of the transmission time (x In the above

equations) chiefly depends on the constancy of the current. The
probable error of a difference of longitude deduced fr?m one star

appears to be

'

for eye and ear transits ±0''08,

for cnronograph transits ±0^'07
;

wTiile the probable error of the final result of a carefully planned

and well executed series of telegriphic longitude operations is gener-

ally between ±0^-015 and ±0s-025.

It is evident that the success of a determination of longitude de-

pends to a very great extent on the accurate determination of time

at the two stations, and great care must therefore be taken to de-

termine the instrumental errors repeatedly during a night's work.

But, in addition to the uncertainty which enters into the results

from the ordinary errors of observation, there is another source of

error which becomes of special importance- in longitude work, viz.,

the so-called personal error. The discovery of the fact that all

observers differ more or less in their estimation of the time when
a star crosses one of the spider lines in the transit instrument was

made by Bessel in 1820^; and, as he happened to differ fully a

second of time from several other observers, this remarkably large

error naturally caused the phenomenon to bo carefully examined.

Bessel also suggested what appears to be the right explanation, viz.,

the co-operation of two senses in observing transits by eye and ear,

the ear having to count the beats of the clock while the eye com-

pares the distance of the star from the spider line at the last beat

before the transit with the distance at tie first beat after it, thus

estimating the fraction of second at which the transit took place.

It can easily be conceived that one person may first hear and then

see, while to another these sensations take place in the reverse order
;

and to this possible source of error may be added the sensible time

required by the transmission of sensations through the nerves to the

brain and for the latter to act upon them. As the chronographic

method of observing dispenses with one sense (that of hearing) and

merely requires the watching of the star's motion and the pressing

of an electric key at the moment when the star is bisected by the

thread, the personal errors should in this case be much smaller than

when the eye and ear method is employed. And it is a fact that

in the former method there have never occurred errors of between

half and a whole second such as have not vmfrequently appeared

in the latter method.
In astronomical observations generally this personal error does

not cause any inconvenience, so long as only one observer is em-

ployed at a time, and unless the amount of the error varies with

the declination or the magnitude of the star ; but when absolute

time has to be determined, as in longitude work, the full amount
of the personal equation between the two observers must be care-

fully ascertained and taken into account And au observer's error

has often been found to vary very considerably not only from year

to year but even within much shorter intervals ; the use of a new
instrument, though perhaps not differing in construction from the

accustomed one, has also been known to affect the personal error.

For a number of years this latter circumstance was coupled with

another which seerned perfectly incomprehensible, the personal error

appearing to vary with the reversal of the instrument, that is, with

the position of the illuminating lamp east or west. But in 1869-70

Hirsch noticed during the longitude operations in Switzerland that

this was caused by a shifting of the reflector inside the telescope, by

means of which the field is illuminated, which produced an apparent

shifting of the image of the spider lines, unless the eye-piece was

very accurately focused for the observer's sight. The simplest and

best way to find the equation between two observers is to let one

observe the transits of stars over half the wires in the telescope,

and the other observe the transits over the remainder, each taking

care to refocus the eye-piece for himself in order to avoid the above-

mentioned source of error. The single transits reduced to the middle

wire give immediately the equation ; and, in order to eliminate

errors in the assumed wire-intervals, each observer uses alternately

the first and the second half of the wires. Another method is in

vogue ^ Greenwich, where each observer with the transit circle

from a series of stars determines the clock error and reduces this

to a common epoch (0'' sid. time) by means of a clock rate found

independently of personal error. The differences between the clock

' Albrecht, Bestimmung iwi Langcn(' iffcrensen mil Sul/e des dec-

Irischen Tdegraphen, p. 80, Leipsic, 1869, 4to.

^ Maskelyne had in 1795 noticed that one of his assistants observed

transits more than half a second later than himself, but this was sup-

posed to arise froci some wrong method of observing adopted by the

assKant, and the matter was not further looked into.

errors thusfound are equal to the personal equations. This method
cannot, however, be recommended, as the systematic errors in th«
right ascensions of the stars and any slight variation of the clock

rate would affect the personal equation ; the firet method is there-

fore generally used in longitude work. It is advisable to let tho
observers compare themselves at the beginning, middle, and end
of the operations and, if possible, at both the instniments employed.

A useful check on the results is afforded by simultaneous exiieri-

ments with one of the instruments contrived by C. Wolf, Kaiser,

and others (sometimes called "time collimators"), by which the

absolute personal error of an observer can be determined. Though
differing much in detail, these instruments are all constructed on
the same principle : an artificial star (a lamp shining through a
minute hole in a screen mounted on a small carriage moved by
clockwork) passes in succession across a number of lines drawn on
oiled paper, while an electric contact is made at the precise moment
when the star is bisected on each line by the carriage passing a

number of adjustable contact makers. 'The oarrents thus made
register the transits automatically on a chronograph, while the

observer, viewing the apparatus through his telescope, can observe

the transits in the usual manner either by eye and ear ot by chrono-

graph, thus immediately finding his personal error. On the Conti-

nent these contrivances have frequently been used to educate pupils

learning to observe, and experience has repeatedly shown that a

considerable personal error can be generally somewhat diminished

through practice.
Li/tntture.— General treatises on splierjcal astronomy, such as Briinnow's

Lehrbuchder s^iharischen AstTono-niici^aeA., Berlin, 1871 ; translated into English
and several other languages) and Chauvenet's Manual, treat very fully of the

numerous methods of determining time by combination of altitudes or azunutha
of several stars. Tho best handtxwk of telegraphic longitude work is Albrechfs
already mentioned ; but any one engaging in practical work of this kind should

consult the accounts of the numerous longitude determinations carried out
during recent yeara, particularly the i'uhlicalionen des kon. pTcu^isc?teu

geoddtiscken Instituts ; Telegraphic Determination of Differences of Longitude by

Officers of the United States Navy (Washington, 1S80) ; Telegr. Determ. of Longi-

tudes in Merico, Central Aineriea, and on the West Coast qf.South America (Wash-

ington, IS85) ; the Reports of the United States C->ast and Geo<letic Survey

;

vol. ix. of the Account of the Great Trigonometrical Survey of India ; and vol. iil.

of Dun Echt observatory Publications. A discussion of all the investigation'!

on personal errors up to 1875 was published by^reyer in Ptoc. It. Irish Acad.

2d series, vol. ii., 1876, pp. 484-528. (J. L. 2. D.)

TIMOLEON. The life of Timoleon, one of the noblest

and most interesting of the men of old Greece, is closely

bound up with the "history of Sicily (q.v.), and more par-

ticularly of Syeacuse (q.v.), in the latter half of the 4th

century B.C. It is as the champion of Greece against

Carthage, and of constitutional government against violence

and oppression, that he stands out as such a grand figure.

His early career in his native Corinth was shaped by a

tragic incident. Timoleon had saved the life of his brother,

Timophanes, on the field of battle ; but, when that same
brother, at the head of a band of mercenary soldiers, took

possession of the acropolis and made himself practically a

military despot and master of the city, Timoleon, after an

ineffectual protest, let him be struck down by his brother-

in-law and one or two other friends who had joined in his

remonstrance. By the public opinion of Corinth generally

his conduct was approved as patriotic ; but the curses of his

mother and the cold looks of some of his kinsfolk and

acquaintances drove hira from the city into the solitude

of the fields, and there, it would seem, for some years he

pined awaj', hating life and even bent on ending it by

voluntary starvation. He must have reached middle life

when, in 344 ac, envoys came from Syracuse to Corinth

to appeal to the mother-city for relief from the intestine

feuds and foreign mercenaries under which the Syracusans,

and all the Greeks of Sicily, suffered. Carthage too,

their old and bitter foe, after seme years of quiet, was

again bestirring herself and intriguing with the local des-

pots. Corinth could not refuse her help, though her chief

citizens declined the responsibility of attempting to estab-

lish a settled government in the factious and turbulent

Syracuse. By a sort of Divine inspiration, says Plutarch

{Tim., 3), Timoleon, being named by an unknown voice in

the popular assembly, was chosen by a unanimous vote to

undertake the mission. He sailed for Sicily with a few

of the leading citizens of Corinth and a small troop of Greek

mercenaries. On arriving at Bhegium he found that his

movements were watched by a Carthaginian squadron, act-

ing under the advice of a Syracusau. Hicetas. who had
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made himself master of Leontini and aimed at supplanting

with Carthaginian aid the younger Dionysius, still nomlQ-
ally tjrrant of Syracuse, but actually in possession only of

the island citadel. Hicetas, whilst seeming to favour

Porinthian intervention, was really working with Carthage
on behalf of the tyrants. Timoleon, however, slipped away
from the Carthaginian watch and landed at Tauromenium
(Taormina), where he "had a very friendly reception. At
Adranum, an inland town, to which he came by invitation

from a party among the citizens, he surprised Hicetas, and
drove him back, with his troops utterly defeated, to Syra-
cuse. The Sicilian Greeks now rallied round him, and the

following year (343) saw the surrender of Dionysius and
Timoleon master of the entire city. Hailed by the citizens

as a heaven-sent deliverer, he at once began the work of

restoration, bringing in a multitude of new settlers from
the mother-city and from Greece generally, and establishing

a popular government on the basis of the laws of Diodes,
which had been forgotten under the Dionysian regime.

The impress of Timoleon's reforms seems to have lasted to

the days of Augustus. The tyrants, too, in the other Sici-

lian cities were put down, and his old enemy Hicetas' went
back to Leontini, where he lived as a private though power-

ful citizen. He made one more attempt to overthrow

Timoleon, and induced Carthage to send (340-339) a great

army, which landed at Lilybaeum (Marsala). The Syra-

cusans could hardly be brought to face the invader ; but
with a miscellaneous levy of about 12,000 men, most of

them mercenaries, Timoleon marched westwards across the

island into the neighbourhood of Selinus and won a great

and decisive victory on the Crimisus. The Carthaginian

host is said to have outnumbered Timoleon's army in the

proportion of seven to one. The general himself led on his

infantry in person (Plut., Tim., 27), and their enemy's dis-

comfiture was completed by a -blinding storm of rain and
hail driven straight in their faces (Diod., xvi. 79). This

victory gave the Greeks of Sicily many years of peace and
safety from Carthage. Carthage made, however, one more
effort and despatched some mercenaries to prolong the con-

flict between Timoleon and the tyrants. But it soon ended

(338 B.C.) in the defeat of Hicetas, who was taken prisoner

and put to death, and in a treaty which confined the

dominion of Carthage in Sicily to the west of the Halycus

(Platani). Timoleon, having put down the despots and

given freedom to the Greek cities of Sicily, retired into

private life, though he remained practically supreme not

only at Syracuse but throughout Sicily. This island, pot-

withstanding the many elements of discord which political

revolution, with the return of exiles and the influx of new
settlers, must have brought in, seems to have been during

Timoleon's lifetime tranquil and contented. There are some

characteristic stories told of his last days. Although blind,

Ue used to come in his car into the assembly in the theatre

and give his opinion, which waa commonly accepted by a

unanimous vote. An oflicious person once insisted on his

giving the ordinary bail in a lawsuit ; but he replied that

he had himself always been the consistent champion of law

and of legal rights, for them all. Again, when his military

strategy was unfavourably criticized, he expressed his grati-

tude to heaven that he had won for the Syracusans the

privilege of liberty of speech. He died in 337,' and was

bxiried at the cost of the citizens of Syracuse, who erected

a grand monument to his memory in their market-place.

Plntarch'a Life of Timoleon and portions of Diodorua Siculus are

our chief sonrcea of original information. There is an admirable

and most interesting account of his life and work in chap. Ixxxv.

of Grote's Histcry (/ Greue.

TIJION of Athens, a noted misanthrope, lived during

tlie Peloponnesian War. He is more than once alluded to

by Aristophanes and other comedians of the Attic stage.

Plutarch takes occasion to introduce a short account of his

life in the biography of Mark Antony (ch. 70), and he
gives his name to one of Lucian's dialogues. Shakespeare
probably derived his knowledge of Timon mainly from
Plutarch ; but the Timon of Shakespeare resembles the
Timon of Lucian in so many points that some critics think
Shakespeare (or whoever wrote the first sketch of the play)
must have had access to the dialogue in question.
TIMON of Phlius, the well-known sillograph and scep-

tic philosopher, flourished about 280 B.C. He studied
philosophy under StUpo the Megarian and Pyrrho of Elis,

the famous sceptic. Thereafter he spent some time in

Chalcedon, where he made a fortune by teaching and lec-

turing. The rest of his life was passed chiefly at Athens,
where he died at an advanced age.

The writings of Timon, if we may trust Diogenes Laertius (it
ch. 12), were exceedingly numerous both in prose ana in verse :

besides the 2(\\oi, he is asserted to have written epic poems,
tragedies, comedies, satyric dramas, and other varieties. But he
is best known as the author of the 2(\X« or sarcastic hexameter
verses written against the Greek philosophers. They were divided
into threo books ; in the first the author spoke in hia own person,
while in the second and third Xenophanes of Colophon replied to
inquiriea addressed to him by Timon about early and late philo-
sophers. From the fragments that remain (about 140 linea or
parts of lines, printed in Mullach, Frag. Phil. Grmc, L pp. 84-98)
we aee that Timon possesaed some of the qualities of ia_ great)

satirist together with a thorough command of the hexameter ; but
there is no trace of any loftier aim than to awaken derisive laughter.
Philosophere are " excessively cunning murderers of many wise
saws " (ver. 96) ; the only two whom he spares are Xenophanes,
"the modest censor of Homer's lies" (v. 29), and Pyrrho, against
whom "no other mortal dare contend" (v. 126). Besides the
XiWoi we have some lines preserved from the 'I^JaX/iof, a poem in

elegiac verse, which appears to have inculcated the tenets of scepti-

cism, and one or two linea or parts of lines which cannot be with
certainty assigned to either poem.

TIMOR, an island of the East Indian Archipelago, the

easternmost and largest of the lesser Sundanese group,

stretching south-west and north-east for 300 miles between
8° 40' and 10' 40' S. lat. and 123° 30' and 127° E. long.

It has a mean breadth of 60 miles, an area of over 1 1,000

square miles, and a population roughly estimated at

about 600,000. Timor li«3 in deep water a little to the

west of the hundred fathom line, which marks in this

direction the proper limit of the shallow Arafura Sea,

flowing between it and northern Australia. It differs

considerably from the other members of the Sundanese
group both in the lie of its main axis (south-west and
north-east instead of west and east), and in the great pre-

valence of old rocks, such as schists, slates, sandstones,

carboniferous limestones, and other more recent sediment-

ary formations, and in its correspondingly slighter volcanic

character. It comes, however, within the great volcanic

zone which sweeps in a vast curve from the northern

extremity of Sumatra, through Java and the other Sundan-

ese islands, round to Amboina, Tidor, Temate, Jilolo, and

the Philippines. There appear to be at least two quiescent

and other extinct cones, and the surface is everywhere ex-

tremely rugged and mountainous, with numerous irregular

ridges from 4000 to 8000 feet high, forming altogether a

very confused orographic system. Jlount Kabaiaki in the

eastern district of Manufahi rises above 10,000 feet (H. O.

Forbes) ; the culminating point appears to be Mount Alias

(11,500 feet) near the south coast. Owing to the preva-

lent dry easterly winds from the arid plains of North

Australia, Timor, like Ombay, Flores, and other neigh-

bouring islands, has a much drier climate, with a corre-

spondingly poorer vegetation, than Java, and has few

perennial 'streams and no considerable rivers. Hanco,

apart from almost xintouched and unsuryeyed stcrea of

mineral wealth, such as iron, copper, and gold, which occur

apparently in considerable quantities at several points, the

island is poor in natural resources. The uplands, however.
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Vhii good wheat and potatoes, wliile the -woodlands, which

flowhere form veritable forests, contain much exceUent

sandalwood. This and a noted breed of hardy ponies

form the chief articles of export. Owing doubtless to the

zone of deep water flowing between Timor and the Arafura

Sea, the fauna of Timor presents, beyond a marsupial

cuscus, scarcely any Australian types. The few mammals,

such as a deer, a civet, a pig, a shrew, and monkeys, as

well as the birds and insects, resemble ordinary Malayan

forms as met with in Java and mo?e especially in Celebes

and the Moluccas. In its natural history, as well as its

physical constitution and oceanic surroundings, Timor is

thus entirely separated from Australia and should perhaps

be grouped with Celebes, Bui u, Ceram, and Jilolo as the

surviving fragments of a Miocene continent intervening

between Asia and Australia, but at no time connected

with either.

Tho bulk of the population is certainly Papuan, but inter-

mingled in the most varied proportions with Malayan, Indonesian,

and other elements ; hence it presents an extraordinary diversity

of physical types, as is clearly shown by the portraits figured in

H. 0. Forbes's Naturalist's Wanderings in the Eastern Archipelago.

The natives, still mainly independent of their nominal Dutch and
Portuguese rulers, are divided into a large number of more or less

hostile tribes, speaking as many as forty distinct Papuan and
Malayan lanmiages or dialects. Some are e.Ytremely rude and still

addicted to nead-hnnting, at least during war, and to other bar-

barous practices. In their uma-luli, or sacred (tabooed) enclosures,

rites are perfonned resembling those of the Pacific islanders.

Politically Timor is dividea between Holland and Porttigal, the
Dutch claiming tho western section of 4500 square miles and 200,000
inhabitants, the Portugue."!.! the eastern of nearly 6500 square miles

and 300,000 inhabitants; the respective capitals, centres of govern-
ment, and outports are Kupan^ at the western extremity and
Deli on the north-east coast. But there are a large number of

practically independent petty states, as many as forty-seven in the
Portuguese territory alone, where they take' the name of "renos,"
or kingdoms, under absolute "leoreis" or kinglets. The Dutch
section forms with Sumba, Savu, Kotti, and the surrounding islets

a residency administered by a Dutch resident stationed at Kupang,
which has a population of 8000.

TIMOR LAUT ("Seaward Timor"), called also Ten-
IMBEE, an insular group in the East Indian Archipelago,

forming the central and largest link in a double chain of

islands which stre '.ches from Timor through Kei and Aru to

New Guinea,, ip lies nearly midway between Timor and
Aru, and forms, hot one continuous mass, as used to be

supposed, but a group of three large islands,—Yamdena
in the centre, separated by Wallace Channel from Larat

in the north and by Egeron Strait from Selaxi' in the

south, besides a cluster or chain of islets on the ^est and
norti sides. From one of these the name Tenimber

appears to have been extended to the whole group, which

stretches for about 100 miles south-west and north-east,

nearly parallel with Timor, from which, however, it dififers

altogether in its physical constitution. H, O. Forbes, who
surveyed Wallace Channel and the northern districts in

1882, describes it as a low coralline group seldom rising

above 100 feet, except at Egeron Strait, where the clifia

are 400 feet high, and at Laibobar, apparently a volcanic

islet on the west side, which has an extinct crater 2000
feet high. There are no streams, and the poor soil,

covered with a typically coral island flora, yields little

beyond maize—the staple food—manioc, sweet potatoes,

tobacco, some sugar-cane, cotton, and a little rice. The
fauna includes bufialoes in a vrild state, a marsupial cuscus,

some bats, the beautiful scarlet lory, new or rare varieties

of the ground-thrush, honey-eater, and oriole. The birds

seem to have come mainly from New Guinea, the insects

from Timor, and a few of both from Australia.

The aborirines are evidently Papuans, with a language like that

of the Kei Islanders ; but there is a large intermingling of Malayan
and perhaps Indonesian elements. They are a fine race, often

over 6 feet, and, like all Papuans, noted for their artistic sense,

which is shown especially in their wood and ivory carvings. In
other respects they are pagans in a low state of culture, mostly

divided into hostile communities and addicted to piracy. The-

group belongs to the Dutch, who have a "post-holder" stationed

at Kitabel on the west coast of Larat, a trading station of tht^

Bugliis from Celebes.

TIMOTHEUS, a distinguished Athenian general, \faa

a son of Conon, who restored the walls of Athens. To the

military qualities of his father he added a love of letters,

which found scope in his friendship with Isocrates. The
considerable fortune which he inherited from his father

seems to have been exhausted by him in the public service.

In 375 B.C. the Athenians, then at war with Sparta, sent

Timotheus with a fleet to the Ionian Sea, where he gained

over Cephalonia and secured the friendship of the Acar-

nanians and of Alcetas, king of the Molossians. He also

made himself master of Corcyra, but used his victory with

a moderation which won the goodwill of the conquered.

At the same time he defeated a Spartan fleet at Alyzia on

the Acarnanian coast. In 373 he was appointed to the

command of a fleet destined for the relief of Corcyra, then

beleaguered by the Spartans. But his ships were not fuUy

manned, and to recruit their strength he first cruised in

the .^gean. The delay excited the indignation of the

Athenians, who brought him to trial ; but, thanks to the

exertions of his friends, Jason, tyrant of Pherse, and Al-

cetas, king of the Molossians, both of whom came to Athens

personally to plead his cause, he was acquitted, but removed,

from the command, Iphicrates being appointed in his room.

Being reduced to great poverty— for he had pledged his

private property in order to put the fleet in an efficient

state— he left Athens and took service with the king of

Persia. We next hear of him in 367 or 366, when he

was sent by the Athenians with an armament to support

Ariobarzanes, satrap of Phrygia. But, finding that th&

satrap was in open revolt against Persia, Timotheus ab-

stained from helping him and turned his arms against

Samos, which was occupied by a Persian -garrison. Ho
took it after a ten months' siege (365 B.C.). Sailing

north, he then captured Sestus, Crithote, Torone, Potidsa,

Methone, Pydna, and many more cities. In 358 or 357,

when Euboea was in danger of falling into the hands of

Thebes, the Athenians, in response to a spirited appeal of

Timotheus, crossed over into the island and expelled the

Thebans in three days. In the course of the Social War,

which broke out shortly afterwards, Timotheus was de-

spatched with Iphicrates, Menestheus, son of Iphicrates,

and Chares to put down the revolt. The hostile fleets

sighted each other in the Hellespont ; but a gale was blow-

ing, and Iphicrates and Timotheus decided not to engage.

Chares, disregarding their opposition, lost many ships, and

in his despatches he incriminated his colleagues so bitterly

that the Athenians recalled them and put them on theii

trial for having taken bribes from the enemy to betray the

fleet. The accusers were Chares and Aristophon. The

former was an ofiicer of notoriously bad character; the

latter had himself stood in the dock no less than seventy-

flve times. Iphicrates was not above browbeating the

jury, who accordingly acquitted him and his son. Timo-

theus, who condescended to no such means of securing an

acquittal, was condemned to pay a very heavy fine. Being

unable to pay, he withdrew to Chalcis. The time and

place of his death are not mentioned by ancient writers.

The Athenians afterwards did what they could to repair

the wrong they had done to Timotheus by remitting the

greater part of the fine to his son Conon, by burying his

remains in the Ceramicus, and by raising statues to his

memory in the agora and the acropolis.

Our materials for the life of Timotheus are very imperfect, and

the chronology is in some points uncertain. The chief authorities

are Isocrates, Or., xv.; Xenophon, Helknica, v. and vL ; Diodorns,

XV. and xvi ; Cornelius Nepos, Kit. Tim. ; and Polyaenns, Slrat. ,

iii. 10. Other scraps are to be gleaned from the orators, Plutarch,

&c. The sneech Jaainst Timotheus which has come down to us
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ander the name of Dtoosthenes is probably rot by the orator. It

is chiefly interesting as illustrating the straits to which Timothcus
was reduced by his sacrifices in the public cause.

TIMOTHEUS, a celeVated Greek musician and poet,

was a native of Miletus, and died, according to the Parian

marble, in 357 or 356 B.C., at the age of ninety. He
added one or more strings (the number is uncertain) to

the lyre, whereby he incurred the displeasure of the con-

servative Spartans. The few fragments of his poems are

collected by Bergk in his Poetx Lyrici Gneci.

TIMOTHY, or Timotheus (Acts xvi. 1, xvii. 14, ic), a

Lycaonian, the son of a Gentile father but of a Jewish

mother, Eunice (2 Tim. i. 5), became a disciple of Paul

at the time of his visit to Derbe and I vstra, and in deference

to Jewish feeling was circumcised. He accompanied the

apostle on many of his journeys, and was employed by him
on important missions (1 Thess. iii. 2 ; 1 Cor. iv 17, xvi.

10). His name is associated with that of Paul in the

opening salutations of both epistles to the Thessalonians,

tha second epistle to the Corinthians, and those to the

Philippians and Colo^sians. He was therefore with Paul

at Rome. At a later date he is mentioned in Heb. xiii.

23 as having undergone imprisonment but been released.

For the epistles of Paul to Timothy, see Pastoral Epistles

(voL xviii. p. 348). On the basis of them he is tradition-

ally represented as bishop of Ephesus, and tradition also

tells that he suffered under Domitian. His martjTdom

is celebrated on 24th January. The apocryphal Acta

Timoihei (Greek and Latin) have been edited by Usener

(Bonn, 1877) ; compare Lipsius, Apokr. ApostelgescMchten,

iu 2 (1884).

TIMUR. Timl'r Bey or Timur Lano {Timur i Leng\

"the lame Timur"— vulgarized into Tamerlane— the

renowned Oriental conqueror, was born in 1336 at Kesh,

better known as Shahr-i-Sabz, " the green city," situated

some 50 miles south of Samarkand in Transoxiana. His

father Teragai was head of the tribe of Berks.
_
Great-

grandson of Karachar Nevian (minister of Jagatai, son of

Jenghiz Khan, and commander-in-chief of his forces), and

distinguished among his fellow-clansmen as the first con-

vert to Islamism, Tetagai might have assumed the high

military rank which fell to him by right of inheritance

;

but like his father Bmkul he preferred a life of retirement

and study. Under. the paternal eye the education of

young Timiir was such that at the age of twenty he had

not only become an adept in manly outdoor exercises

but had earned the reputation of being an attentive

reader of the Koran. At this period, if we may credit

the Memoirs {MalfirM), he exhibited proofs of a tender

and sympathetic nature.

About 1358, however, he came before the world as a

leader of armies. His caJeer for the next ten or eleven

years may be thus briefly summarized from the Mfmoirs.

Allying himself both in cause and by family connexion

with Kurgan, the dethroner and destroyer of Kezan, chief

of the Jagatai, he was deputed to invade Khorasan at the

head of a thousand horse. This was the second warlike

expedition in which he was the chief actor, and the accom-

pUshment of its objects led to fuithsr operations among

them the subjection of lihwarizm and Urganj. After the

murder of Kurgan the contentions which arose among the

many claimants to sovereign power were arrested by the

invasion of Tughlak Timilr of Kashgar, a descendant

of Jenghiz Timiir was despatch'ed on a mission to the

invader's camp, the result of which was his own appoint-

ment to the government of Mdward'lnahr (Transoxiana)

By the death of his father he was also left hereditary head

of the Berlas. The exigencies of his quasi- sovereign

position compelled hlm'to have recourse to his formidable

„» ^i,^;,. rp,nnpj,rflnce on the banks of the Sihon
patron, whose reappearance on the

created a consternation not easily allayed. Mdwari'lnahi
was taken from Timiir and entrusted to a son of Tughlak;
but he was defeated in battle by the bold warrior he had
replaced at the head of a numerically far inferior force.

Tughlak's death facilitated the work of reconquest, and
a few years of perseverance and energy sufficed for its

accomplishment, as well as for the addition of a vast

extent of territory. During this period Timiir and his

brother-in-law, Hosain—at first fellow-fugitives and wan-
derers in joint adventures full of interest and romance

—

became rivals and antagonists. At the close of 13G9
Hosain was assassinated and Timiir, having been formally

proclaimed sovereign at Balkh, mounted the throne at

Samarkand, the capital of his dominions.

The next thirty years or so were spent in various wars

and expeditions. He not only consolidated his rule at

home by the subjection of intestine foes, but sought

extension of territory by encroachments upon the lands of

contemporary potentates. His conquests to the west and
north-west led him among the Mongols of the Caspian,

and to the banks of the Ural and the Volga ; those to the

south and south-west comprehended almost every pro-

vince in Persia, including Baghdad, Kerbela, and Kurdistan.

To this time belong the vestiges of his presence that still

remain, such as the ruined monastery at Keghut near the

Aras (Araxes), the cleft stone in the church at Dayiru '1-

'Omar (M'ar JibrAil) near Mardin, and the ruinless sites

of such ancient cities as Zaranj in Sistan. In 1398, when

Timiir was more than sixty years of age, Farishta tells us

that, "informed of the commotions and civil wars of

India," he " began his expedition into that country," and

on 12th September "arrived on the banks of the Indus."

His passage of the river and upward march along the

left bank, the reinforcement he provided for his grandson

Pir Mohammed (who was invested in Miiltdn), the capture

of towns or villages accompanied, it might be, with de-

struction of the houses and the massacre of the inhabitants,

the battle before Delhi and the easy victory, the triumphal

entry into the doomed city, with its outcome of horrors,

—

aU these circumstances belong to the annals of India. \n

April 1399, some three months after quitting the capital

of Mahmiid Tughlak, TimUr was back in his own capital

beyond the Oxus. It need scarcely be added that an im-

mense quantity of spoil was conveyed away. According

to Clavijo, ninety captured elephants were employed merely

to carry stones from certain quarries to enable the conqueror

to erect a mosque at Samarkand. The war with the Turks

which succeeded the return from India was rendered notable

by the capture of Baghdad, Aleppo, and Damascus, and

especially by the defeat and imprisonment of Sultan

Bayazid. This was Timiir's last campaign. Another was

projected against China, but the old warrior was attacked

by fever and ague when encamped on the further side of

the Sihon (Syr-Daria) and died at Atr.'lf (Otrar) on the

17th February 1405. JIarkham, in his introduction to

the narrative of Clavijo's embassy, states that his body

" was embabned with musk and rose water, wrapped in

linen laid in an ebony coffin, and sent to Samarkand, where

it was buried." Timur had carried his victorious arms on

one side from the Irtish and the Volga to the Persian Gulf

and on the other from the Hellespont to the Ganges.

"Tiraur's Kenerally recosnizcd bioCTaphcra are— 'All Yazdi,

commonly called Sharifu 'd-DIn, author of the Persian Zafar-

ndma, translated by Pctis de la Croix m 1722, and from French

into English hy J. Darby in the following year ; end Ahmed ibn

Mohammed ibn Abdallah, al Dimashki. al 'Ajmi, commonly called

Ibn 'Arabshah, author of the Arabic '.'.ju,bu I ilakhlnkat, trans-

lated bv the Dutch Orientalist Golius in 1636. In the work ol

the former, as Sir William Jones remarks, " the Tartarian conc^ueror

is represented as a liberal, benevolent and Ulustrious prince ;
in

that of the latter he is "deformed and impious, of a low birth ana

detestable principles." But the favourable account was written
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nader the personal supervision of Timiir's grandson, rbrdhim, while

the other was the production of his direst enemy. Few indeed, if

any, original annals of this class are written otherwise than to

order, under patronage, or to serve a purpose to which truth is

secondary. Among less reputed biographies or materials for bio-

graphy may be .mentioned a second Zafamdma^ by Maulana

Nizama 'd-Din Shanab Ghazani (Nizam Shami), stated to be " the

earliest known history of Timiii, and the only one written in hia

lifetime "
; and vol i. of the Malli'u's-Sa'dain—a choice Persian

MS. work of 1495—introduced to Orientalists in Europe by Ham-
mer, Jahrbiicher, Dom, and (notably) Quatremere. There are also

the Memoirs {Mal/iuM) and InstUiUes (Tusukdi), of which an'

important section is styled Designs and Enterprises {Tadbirdt ica

Kangdshahd). Upon the genuineness of these doubt has been

thrown. The circumstance of their alleged discovery and presenta-

tion to Shah Jahin in 1637 was of itself open to suspicion.

Alhazen, quoted by Purchas in his qnaint notice of Tiniur, and
referred to by Sir John Malcolm, can hardly be accepted as a seri-

ous authority. His assumed memoir was printed for English readers

in 1597 by William . Ponsonby under the title of a Eistorie of the

Great Emperor Tamerlan, drawn from the anciejU mcmuments by

Messire Jean du Bee, Abbot of Mortimer ; and another version of

the same book is to be found in the Eistoire du Grand Tam^lan,
by De Sainctyon, published at Amsterdam in 1678. Bnt, although

the existence of this Alhazen of Jean de Bee has been believed by
many, the more trustworthy critics-consider the history and histo-

rian to be equally fictitious.

Reference may he made to two more soureea of information.

;1) Supposed likenesses of Timur are to be found in books and in

the splendid collection of Oriental manuscripts and drawings in the

British Museum. One contained in the Shah Jahdn Ndma—

a

gorgeous specimen of illuminated Persian manuscript and exijuisita

caligraphy—represents a most ordinary, middje-aged Onental,

with narrow black whisker fringing the cheek and meeting the

tip of the chiu'in a scanty, pointed beard; a thin moustache
sweeps in-a semicircle from above the upper lip ; the eyebrow over

the almond-shaped eye is marked but not bushy, feut it were

vain to seek for an expression of genius in the countenance.

Another portrait is included in a set of sketches by native artists,

some of which, taken probably from life, show great care and
cleverness. Timur is here displayed" 'as a stoutish, long -bodied

man, below the middle-height, in age and feature not nnlike the

first portrait, but with thicker and more straggling hair, and dis-

tincter, though not more agreeable character in the facial expres-

sion, yet not a sign of power, genius, or any elements of grandeur

or celebrity. The uncomfbrtable figure in the Bodleian Library

does not give much help. Sir John Malcolm has been at some
pains to invest his portrait of Ti'miir with individuality. But an
analysis of his results leaves the reader in more perplexity than
satisfaction at the kind of information impartedj and he reverts

insensibly to the sources from which his instructor has himself

been instructed. (2) As regards plays. In Marlowe's Tamhurlaine
Timur is described as tall of stature, straightly fashioned, large of

limb, having joints strongly knit, long and sinewy arms, a breadth

of shoulders to "bear old Atlas's burden, ''pale of complexion, and.

nith "amber hair wrapp'd in curls." The outline of this de-

scription might be from Sharifu 'd-Din, while the colours are the

poet's own. A Latin memoir of Tamerlane by Perondiuus, printed

in 1600, entitled Magni Tamerlanis Scythartim Imperatoris Vita,

describes" Timiir as tall and bearded, broad-chested and broad-

shouldered, well-built but lame, of a fierce countenance, and with
receding eyes, which express cruelty and strike terror into the

lookers-on. But Jean du Bee's account of Timiir's appearance is

quite diferent. Now Tamburlaine was written in 1586. The first

English translation of Jean du Bee is dated in 1595, the Life by
Perondinus in 1600, and Petis de la Croix did not introduce
Sharifu 'd-Din or \K\i Yazdi to European readers till 1722. The
dramatist must have heard of Timiir in Other quarters, equally

reliable it may be with those available lu the present stage of

Oriental research. At the beginning of the 18th century Timiir
was represented in Rowe's Tamerlane as a model of valour and
vii-tue. The plot, however, has little to do with history, and is

improbable and void of interest . By Matthew Gregory Lewis
jgain "Timour" is depicted as the conventional tyrant of a
gorgeous melodrama, slaying, burning, slaughtering, and commit-
ting every possible atrocity until checked by violent death and a
poetical climax.
' Apart from modem European savants and historians, and the

more strictly Oriental chroniclers who have written in Persian,

Turkish, or Arabic, the following authorities may be cited—Laonicua
Chalcondylas, Joannes Leunclaviu.9, Joachimus Camerarius, Petrus
Perondinus, Lazaro Soranzo, Simon Mairlus, Matthew Michiovius.

A score or so of other names are given by Samuel Purchas. See
also Clements Markham's Clavijo, in the Hakluyt Society's pub-
lications ; 'White's edition of Davy's translation of. the Institutes

(1783) ; Stewart's translation of the Malfuzdt ; Malcolm's History

of Persia; and Tram. Roy. Soc, 1885. 'F, J. G.)

TIN (Lat. siannum, whence tliat;heinical symbol "Sn";
atomic weight = 117'6, = 16), 'being a component of

bronze, was nsed a§ a metal thousands of years prior to
the dawn of history. But it does, not follow that pre-

historic bronzes were made of metallic tin. ^Vien the un-

alloyed metal was first .introduced cannot bg^ ascertained

with certainty. All we know is that about t^e 1st century

the Greek word Kacrairepo's designated tin, and that tin was
imported from Cornwall into Italy after, if not before, the

invasion of Britain by Julius Csesar. From Pliny's writings

it appears that the Ronlans in his time did not realize the

distinction between tin and lead : the former was called

plumbum album or candidum to distinguish it from plunv-

hum nigrum (lead proper). The word stannum definitely

assumed its present meaning in the 4th century (H. Kopp).
Grains of metaUic tin oQcur as a subordinate admixture

in the gold ores of Siberia, Guiana, and ' Bolivia. Of
tin mineral compounds (which are not numerous) tinstone,

SnOj, is the most important ; besides it only tin pyrites,

which, according to Eammelsberg, exists in two varieties,

FeCu„SnS^ and ZnFeCu^Sn^Sg, need be named here.

Tinstone or CassiteriU.—This native oxide of tin, SnO~
forms very hard quadratic crystals of specific gravity 6"8.

The pure mineral is colourless, and it is very scarce ; most
specimens are brown owing to the presence of ferric or

manganic oxide. The faces of the crystals exhibit diamond
lustre. There is also another native form, known as " wood
tin," occurring in roundish masses with a fibrous radiating

fracture. The- ore is found in veins or layers within tha

older crystalline rocks and slates. Being much more highly

proof against the action of water and carbonic acid than

its matrix, the ore often presents itself in loose crj'stals as

part of the sand of rivers (stream tin). The oldest known
deposit of tinstone is that of Cornwall, where it occurs in

granite and in the " kiUas " (a kind of metamorphic clayish

slate), associated with wolframite, apatite, topaz, mica,

tourmaline, arsenide of iron, and other minerals. Comisb
tin ore is characteristically rich in arsenic. Minor Euro-

pean deposits occur in the Erzgebirge, in Brittany, and in

Galicia (Spain). A very conasiderable deposit of pure ore

(chiefly stream tin) exists in the island of Banca; and in

Malacca tinstone is found. Other relatively abundant

deposits occur in Bolivia and Pern, and in Queensland

and New South Wales (lately discovered),

ileiallurgy.—In the extraction of tin from tinstone ore

the first step is to pound the crude ore and wash away the

lighter gangue with water (see Metallttegt, voL xvi. p.

59). The washed ore is "roasted" to bum away the

arsenic and sulphur and to convert the iron, originallyi

present in the heavy and compact form of pyrites or

arsenide, into light friable oxide, which is removed by a
second washing process. If much oxide of copper is con-

tained in the product, it is extracted with dilute sulphuric

acid, and from the solution is recovered by precipitation

with metallic iron (see Copper, vol. vi. p. 347). The puri-

fied ore, known as "black tin," goes to the smelting furnace.

During the roasting -process the ore must be constantly

agitated to prevent caking, and to bring the arseniferons,

ic, parts to the surface. To save manual labour, Ozland

and Hocking have constructed a mechanical roaster. It

consists of a slanting tube of boiler-iron, coated inside with

fire-brick. The lower end opens into the fire-place ; the

upper communicates with a set of chambers for the con-

densation of the white arsenic produced. The washed

ore, after being dried on the top of the chamber, is run

thence by a funnel into the pipe, which is made to rotate

about its axis from three to eight times per minute. Before

the ore has travelled far down the arsenic and sulphur

catch fire, and by the time it reaches the bottom it is fully

roasted. It falls into a receptacle below the level of the
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fire. Of the impurities of the ore the wolframite (tungstate

of iron and manganese) is the most troublesome, because

on account of its high specific gravity it cannot be washed

away as gangue. To remove it, Oxland fuses the ore with

a certain proportion of carbonate of soda, which sufiSces to

convert the tungsten into soluble alkaline tungstate, with-

out producing noteworthy quantities of soluble stannate

from the oxide of tin ; the tungstate is easily removed by

treatment with water.

Smelting.—The purified ore is mixed with about one-

fifth of its weight of anthracite smalls, the mixture being

moistened to prevent it from being blown off by the

draught, and is then fused on the sole of a reverberatory

furnace for five or six hours. The slag and metal pro-

duced are then run oflF and the latter is cast into bars ; these

are in general contaminated with iron, arsenic, copper, and

other impurities. To refine them, the bars are heated

cautiously on an inclined hearth, when relatively pure

tin runs off, while a skeleton of impure metal remains.

The metal run off is further purified by poling, i.e., by

stirring it with the branch of a tree,—the apple tree being

preferred traditionally. This operation is no doubt in-

tended to remove the oxygen diffused throughout the metal

as oxide, part of it perhaps chemically by reduction of the

oxide to metal, the rest by conveying the finely diffused

oxide to the surface and causing it to unite there with the

oxide scum. After this the metal is allowed to rest for a

time in the pot at a temperature above its freezing point

and is then, ladled out into ingot forms, care being taken

at each stage to ladle off the top stratum. The original

top stratum is the purest, and each succeeding lower

stratum has a greater proportion of impurities ; the lowest

consists largely of a solid or semi-solid alloy of tin and

iron.

To test the purity of the metal, the tin-smelter heats the

bars to a certain temperature just below the fusing point,

and then strikes them with a hammer or lets them fall on

a stone floor from a given height. If the tin is pure it

splits into a mass of granular strings. Tin which has

been thus manipulated and proved incidentally to be very

pure is sold as grain tin. A lower quality goes by the

name of block tin. Of the several commercial varieties

Banca tin is the purest ; it is indeed almost chemically

pure. Next comes English grain tin. For the preparation

of chemically pure tin two methods are employed. (1)

Commercially pure tin is treated with nitric acid, which

converts the tin proper into an insoluble hydrate of SnOj,

while the copper, iron, <fec., become nitrates ; the oxide is

washed first with dilute nitric acid, then with water, and

is lastly dried and reduced by fusion with black flux or

cyanide of potassium (2) A solution of pure stannous

chloride in very dilute hydrochloric acid is reduced with

a galvanic current. According to Stolba, beautiful crystab

of pure tin can be obtained as follows. A platinum basin,

coated over with wax or paraffin outside, except a small

circle at the very lowest point, is placed on a plate of amal-

gamated zinc, lying on the bottom of a beaker, and is filled

with a solution of pure stannous chloride. The beaker

abo is cautiously filled with acidulated water up to a point

beyond the edge of the platinum basin. The whole is then

left to itself, when crystals of tin gradually separate out on

the bottom of the basin.

Properties of Pure Tin.—Au ingot of pure tin is pnra white (ex-

cept for a slight tinge of blue) ; it exhibits considerable lustre and

is not subject to tarnishing on exposure to normal air. The metal

is pretty soft and easily flattened out under the hammer, but almost

devoid of tenacity. That it is elastic, within narrow limits, is proved

by its clear ring when struck with a hard body under circumstances

permitting of free vibration. The specific gravity of ingot tin is

7-293 at 13° C. (Matthiessen). A tin ingot, though seemingly amor-

phous, has a crystalline structur*, consisting of an aggregate of

quadrstio octabedra ; hence the characteristic crackling noise which
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a bar of tin gives out when being bent This structure can be
rendered visible by superficial etching mth dilute acid. As the

minuter crystals dissolve more quickly than the larger ones, the

surface assumes a frosted appearance (moir6e mttallique), not unlike

that of a frozen window-pane in winter time. Its crystalline struc-

ture must account for the striking fact that the ingot, when exposed
for a snfiicient time to very low temperatures (to -39° U. for 14 hours),

becomes so brittle that it falls into powder under a pestle or

hammer ; it indeed sometimes crumbles into powder spontaneously.

At ordinary temperatures tin proves fairly ductile under the hammer,
and its ductility seems to increase as the temperature rises up to

about 100° C. At some temperature near its fusing point it be-

comes brittle (vide supra), and still more brittle Irom -14° C.

downwards. This behaviour of the metal may probably be explained

by assuming that in any tin crystal the coeflicient of thermic ex-

pansion has one value in the direction of the principal axis ami
another in that of either of the subsidiary axes. From 0° to 100° tli

two coefficients are practically identical; below -14° and from
somewhere above 100 C. upwards they assume different values ;

and, as the several crystals are oriented in a lawless fashion, this

must tend to disintegrate the mass. Tin fuses at 232°'7 (Persoz)

;

at a red heat it begins to volatilize slowly ; at 1600° to 1803° C.

(Carnelley and Williams) it boils. The hot vapour produced com-
bines with the oxygen of the aix into white oxide, SnO^.

Industrial Applications.—Commercially pure tin is used (princi-

pally in Germany) for the making of pharmaceutical apparatus,

such as evaporating basins for extracts, infbsion pots, stills, &c.

It is also employed for making two varieties of tin-foil,—one for the

sUvering of mirrors (see Mirror, vol. xvi. p. 500), the other for

wrapping up chocolate, toilet soap, tobacco, &c The mirror foil

must contain some copper to prevent it from being too readily

amalgamated by the mercury. For making tin-foil the metal is

rolled into thin sheets, pieces of which are beaten out with a wooden
mallet. As pure tin does not tarnish in the air and is proof against

acid liquids, such as vinegar, lime juice, &c., it is utilized for

culinary and domestic vessels. But it is expensive, and tin vessels

have to be made very heavy to give them suihcient stability of form
;

hence it is generally employed merely as a protecting coating for

utensils made essentially of copper or iron. The tinning of a copper

basin is an easy operation. The basin, made scrupulously clean, ia

heated over a charcoal fire to beyond the fusing point of tin. Molten
tin is then poured in, a little powdered sal-ammoniac added, and
the tin spread over the inside with a bunch of tow. The sal-

emmoniac removes the last unavoidable film of oxide, leaving a

purely metallic surface, to which the tin adheres firmly. For

tinning small objects of copper or brass (i.e., pins, hooks, &c.) a

wet-way process is followed. One part of cream of tartar, two of

alum, and two of common salt are dissolved in boiling water, and

the solution is boUed with granulated metallic tin (or, better, mixed

with a little stannous chloride) to produce a tin solution ; and into

this the articles are put at a boiling beat In the absence of

metallic tin there is no visible change ; but, as soon as the metal is

introduced, a galvanic action sets in and the articles get coated over

with a firmly adhering film of tin. Tinning wrought irou is effected

by immersion. The most important form of the operation is mak-

ing tinned from ordinary sheet iron (making what is called " sheet

tin "). The iron plates, having been carefully cleaned with sand

and muriatic or sulphuric acid, and lastly with water, are plunged

into heated tallow to drive away the water without oxidation of

the metal They are next steeped in a bath, first of mclten ferrugin-

ous, then of pure tin. They are then taken out and kept suspended

in hot tallow to enable the surplus tin to riin off. The tin of

the second bach dissolves iron gradually and becomes fit for the

first bath. To tin cast-iron articles they must be dccarburetted

superficially by ignition within a bath of ferric oxide (powdered

heematite or similar material)," then cleaned with acid, and tinned

by immersion, as explained above. By far the greater part of the.

tin produced metallurgically is used for making tin alloys, the

majority of which have been treated of in preceding articles ; see

Lead, vol xiv. p. 378 ; Pewter, vol. xviii. p. 725 ; Bronze, vol.

iv. p. 366 ; Phosphorus, vol. xviii. p. 817.

Tin Compounds.—The most important of these may be arranged

into two classes, namely, stannous compounds, SnX,, and stannic

compounds, SnX^, where X stands for CI, Br, \0, &c. Stannous

compounds are, in general at least, characteristically prone to pass

into the stannic form by taking up additional X, in the form of

oxygen, chlorine, &c.

Stannous Chloride, SnCI,—This can be obtained pure only by

heating purs tin in a current of pure dry hydrochloric acid gas.

It is a white solid, fusing at 250° C. and volatilizing at a red heal

in nitrogen, a vacuum, or Hydrochloric acid, without decomposition.

The vapour'density below 700° C. correspnds to SnjCl,, above 800°C.

to nearly SnClj (Von Meyer and Zublin). The chloride readily com-

bines with water into an easily soluble crystallizable hydrate (" tin

crystals "). This is made without difficulty by dissolving tin in

strong hydrochloric acid and allowing it to crj'stallize. For lU

industrial preparation Nollner passes sufficiently hydrated hyoro-

xxm, — II
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chloric acid gas over granulated tin contained in stoneware bottles

and evaporates the concentrated solution produced in tin basins

over granulated tin. The basin itself is not a'ttapked. The crystals

«entain one HjO according to Berzelius, while JIarignac finds two
;

probably both are right The crystals are very. soluble in cold

water, and if the salt is really pure a small proportion of water

forms a clear solution ; but on adding much water most of the salt

u decomposed, with the formation of a precipitate of oxy-chloride

—

^SnClo + 3HjO = 2HC1 + Sn20CU2H„0.
According to Michel and Kraft, one litre of cold saturated solution

of tin crystals weighs 1827 grammes and contains 1333 grammes of

SnClj. The same oxy-chloride is produced when the moist crystals,

or their solution, are exposed to the air ; by the action of the atmo-
spheric oxygen

+ 3SnCU= ShjC)jO + SnCli.

Hence all tin crystals as kept in the laboratory give with water
a turbid solution, which contains stannic in addition to stannous
chloride. The complete conversion of stannous into stannic chloride

may be effacted by a great many reagents,-^for instance, by chlorine

(bromine, iodine) readily ; by mercuric chloride, HgCl2, in the heat,

with precipitation of calomel, HgCl, or metallic mercury ; by ferric

chloride in the heat, with formation of ferrous salt, FeClj ; by ar-

senioiis chloride in strongly hydrochloric solutions, with precipita-

tion of chocolate-brown metallic arsenia All these reactions are

available as tests for stanncsum or the respective agents. In opposi-

tion to stannous chloride, even sulphurous acid (solution) behaves

as au oxidizing agent. If the two reagents are -mixed, a precipitate

of yellow stannic sulphide is produced. By first intention

SOsHj -I- 3Sn"Cl2= 3Su'^CljO -1- B,i.

The stannic oxy-chloride readily exchanges its for Clj at the ex-

pense of the hydrochloric acid, which is always present, and the
HjS decomposes, one-half of a molecule of SuCl^ with formation of

SnS,. A strip of metallic zinc when placed in a solution of stan-

nous chloride precipitates the tin in crystals and takes its place iu

the solution. Stannous chloride is largely used in tho laboratory

as a reducing agent, in dyeing as a mordant.
Stannous Oxide.—This as a hydrate is obtained from a solution of

stannous chloride by addition of carbonate of soda ; it forms-a white
precipitate, which can be washed with air-free water and dried at

80°C. without much change by oxidation. If tlie hydrate is heated
in carbonic acid, the black anhydride SnO remains (Otto). Precipi-

tated stannous hydrate dissolves readily in caustic potash ley ; if

the solution is evaporated quickly, it suffers decomposition, with
formation of metal and stannate,

2SnO -h K„0 = SnOjKjO -(• Sn.

If it is evaporated slowly, anhydrous stannous oxida crystallizes

out at a certain stage (Otto). Dry stannous oxide, if touched with
a glowing body, catches fire and burns into binoxide, SnOj. Stan-
nous oxalate when heated by itself iu a tube leaves stannous oxide
(Liebig).

Stannic chloride, SnCl^, is obtained by passing dry chlorine over
granulated tin contained in a retort ; the tetrachloride distils over

as a heavy liquid, from which the excess of chlorine is easily re-

moved by shaking with a small quantity of tin filings and re-dis-

tilling. It is a colourless fuming liquid of specific gravity 2'269 at 0°

(Pierre) and 2'234 at 15° C. (Gerlach), is fluid at -29°C., and boils

at 11
5°

'4 C. under 753 '1 mm. pressure (Pierre). The chloride unites

energetically with water into crystalline hydrates (ex. SnCl4,3HjO),
easily soluble in water. It combines readily with alkaline and
other chlorides into double salts: thus SuCl^-^2KCl = SnCI5K2,
analogous to the chloro-platinate ; another example is the salt

SnCl5(NHj)j, known industrially as "pink salt," because it is used
as a mordant to produce a pink colour. The plain chloride solution

is similarly usei It is usually prepared by dissolving the metal
in aqua regia.

Stannic Oxide, SnOj.—This, if the term is taken to include the
hydrates, exists in a variety of forms. (1) Tinstone (see above) is

proof against all acids. Its disintegration for. analytical purposes

can be effected by fusior with caustic alkali in silver, with the

formation of soluble stannate, or by fusion with sulphur and car-

bonate of soda, with the formation of a soluble thio- stannate,

SnSj-fxNa.S. (2) A similar oxide is produced by burning tin in

air at high temperatures or exposing any of the hydrates to a strong
red heat. Such tin-ash, as it is called, is used for the polishing of

optical glasses. (3) Mela-stannic acid (HjOSnOj, generally WTitten

HjoSp.jOi,, to account for the complicated composition of meta-
stannates, e.g., the soda salt HjNajSnjO,,) is the white hydrate
produced from the metal by means of nitric acid. It is insoluble

mwater and in nitric acid and apparently so in hydrochloric acid
;

but if heated with this last for some time it passes into a hydro-
chlorate, which, after the acid mother liquor has been decanted off,

dissolves in water. The solution when subjected to distillation

behaves pretty much like a physical solution of th6 oxide in hydro-
chloric acid, while a solution of ortho-stannic acid in hydrochloric
acid behaves like a solution of SnClj in water, i.e., gives off no
hydrochloric acid and no precipitate of hydrated SnOg. (4) Ortho-

stannic acid is obtained as a white precipitate on the addition ot

carbonate of soJa or the exact quantity of precipitated carbona *«

of lime to a solution of the tliloride. This hydrate, SnOjHjO, is

readily soluble in acids forming stannic salts, and in caustic potash
and soda, with the formation of ortho-stannates. Of these stannate
of sodium, Na„SnOj, is produced industrially by heating tin with
Chili saltpetre and caustic soda, or by fusing very finely powdered
tinstone with caustic soda in iron vessels. A solution of the p-uro

salt yields fine prisms of the composition Na2SnO3 + 10H2O, which
effloresce in the air. The salt is much used as a mordant in dyeing
and calico-printing. Alkaline and other stannates when treated

with aqueous liydrofluoiic acid are converted into fluo-stannates

{e.g., KjSnOj into KoSnFg), which are closely analogous to, and iso-

morplious with, Huo-silicates.

Sidjjhides.— If tin is heated with sulphur the two unite very
readily into stannous sulphide, SnS, a lead-grey mass, which under
the circumstances refuses to take up more sulphur. But, if a

mixture of tin (or, better, tin amalgam), sulphur, and sal-ammonia«
in proper proportions be heated, stannic sulphide, SnSj, is produced
in the beautiful form of aui-um musivum (mosaic gold),—a solid

consisting of golden yellow, metallic lustrous scales. It is used
chiefly as a yellow "bronze" for plaster-of-Paris statuettes, ic.

Analysis.—Tin compounds when heated on charcoal with car-

bonate of soda in the reducing blowpipe flame yield metal and a

scanty ring of white SnOo. The reduction, however, succeeds better

with cyanide of potassium as a flux. Stannous salt solutions yield

a brown precipitate of SnS with sulphuretted hydrogen, which is

insohible in cold dilute acids and in real sulphide of ammonium,
(NHjjjS ; but the yellow, or the colourless reagent on addition of

sulphur, dissolves the precipitate as SnS, salt. The solution on
acidification yields a yellow precipitate of this sulphide. Stannic
salt, SnCIj, solutions give a yellow precipitate of SnSjwith sulphur-
etted hydrogen, which is insoluble in cold dilute acids but readily

soluble in sulphide of ammonium, and is re-precipitated therefrom

as SnSo on acidification. Only stannous salts (not stannic) give a

precipitate of calomel in mercuric chloride solution. A mixture of

stannous and stannic chloride when added to a suJBcient quantity
of solution of chloride of gold, gives an intensely purple precipitate

of gold purple (purple of Cassius),—a compound which, although
known for centuries, is to this day little "understood chemic£.lly.

It behaves on the whole like a compound of Sn.Oj with AUjO.
The test is very delicate, although the colour is not in all cases a
pure purple. (W. D.)

TINAMOU, the name given in Guiana to a certain

bird as stated in 1741 by Barrere (FraTice Equinoxiale, p.

138), from whom it was taken and used in a more general

sense by Buffon (Hist. Nat. Oiseaiuc, iv. p. 502). In 1783
Latham (Synopsis, ii. p. 724) adopted it as Englici, and
in 1790 (Index, ii. p. 633) Latinized it Tinamus, as the

name of a new and distinct genus. The " Tinamou " of

Barrere has been identified with the "Macucagua" described

and figured by Marcgrave in 1648, and is the Tinamus
major of modern authors.^

Buffon and his successors saw that the Tinamoua, though

passing among the European colonists of South America
as " Partridges," could not be associated with those birds,

and Latham's step, above mentioned, was generally ap-

proved. The genus he had founded was usually placed

among the Galli/ise, and by many writers was held to be
allied to the Bustards, which, it must be remembered, were
then thought to be "Struthioufi." Indeed the likeness of

the Tinamou's bill to that of the; Ehe.a. (vol. xx. p. 506)
was remarked in 1811 by Illigcr. On the other hand
L' Herminier in 1827 saw features in the Tinamou's sternum
that in his judgment linked the bird to the Rallicbe. In

1830 Wagler (Nat. Syst. Amphibien, &c., p. 127) placed

the Tinamous in the same Order as the Ostrich and its

allies ; and, though he did this on very insufficient grounds,

his assignment has turned out to be not'far from tho mark,
as in 1862 the great affinity of these groups was shown by
Prof. Parker's researches, which were afterwards printed

in tlie Zoological Transactions (v. pp. 205-232, 236-238, pis.

3xxix.-xli.), and was further substantiated by him in the

Philosojihical Transactions (1866, pp. 174-178, pi. xv.).

Shortly after this Prof. Huxley in his often -quoted
paper in the Zoological Proceedings (1867, pp. 425, 426)

' Brisson and after him LinaKUs confounded this bird, which they
iiad never seen, with the Tbuupeiee (j.v. ).
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was enabled to place tbe wtole matter in a clear light,

urging that the Tinamous formed a very distinct group of

birds which, though not to be removed from the Carinatx,

presented so much resemblance to the Ralitx as to indicate

them to be the bond of union between those two great

divisions.^ The group from the resemblance of its palatal

characters to those of the Emeu (vol. viii. p. 171), Dromseus,

he called DroniMognathai, and his decision, if not his name,

has since been widely accepted.

The Tinamous thus—by whatever name we call them, Dromseo-

fnathse, Tinami, or Orypturi—will be seen to be of great importance

from a taxonomer's point of view, though in regard to numbers they

are comparatively insignificant. In 1873 Messrs. Sclater and Salvin

in their Nomenclator (pp. 152, 153) recognized nine genera and
thirty-nine species, since which time about half a dozen other

•pecies may have been described ; but in 1880 Schlegel (Mus. Pays-

Bos, viii., Monogr. 41, pp. 1-51) would only admit five genera and

thirty-one species—the latter because it was the number possessed

by the Leyden museum. They are peculiar to the Neotropical

Region—four species only finding their way into southern Jlexico

and none beyond. Some ofthem inhabit forests and others the more
open country ; but setting aside size (which in this group varies from

that of a Quail to that ol a large common Fowl) there is an unmis-

takable uniformity of appearance among them as a whole, so that

almost anybody having seen one species of the group would always

recognize another. Yet in minor characters there is considerable

difference among them ; and first of all the group may be divided

into two sub-families, the first, Tinamine, having four toes, and

the second, Tirmmutidinai, having but three—the latter containing,

80 far as is known, but two genera, Calopezus and Tinamolis, each

consisting of a single species, while the former, according to Messrs.

Sclater and Salvin {ut supra), may be separated into seven genera,

two being Tinamus and Nothocercus, characterized by the roughness

of their posterior tarsal scales, the others, Cryplanis, Jihynchotus,

Ifothoproda, Nothura, and Taoniscus, having smooth legs.

To the ordinary spectator Tinamous have much the

look of Partridges, but the more attentive observer will

Rufous tinamou (Rhynchotus rufescens).

notice that their elongated bill, their small head and

slender neck, clothed with very short feathers, give them a

different air. The plumage is generally inconspicuous:

some tint of brown, ranging from rufous to slaty, and often

more or less closely barred vdih a darker shade or black,

is the usual style of coloration; but some species are

characterized by a white throat or a bay breast. The

wings are short and rounded, and in some forms the

feathers of the tail, which in all are hidden by their coverts,

are soft. In bearing and gait the bii-ds show some resem-

blance to their distant relatives the JiatUse, and Mr

" M. Alix also has from an independent investigation of the osteo-

logy and myology of Nothura major come to virtually the same con-

clusion {Journ. de Zoologie, Hi. pp. 169 and 252, pis. \iii.-ri.).

Bartlett shows (Proc. Zool. StSciety, 1868, p. 115, pi. sii)
that this is especially seen in the newly-hatched young.
He also notices the still stronger Ratite character, that the

male takes on himself the duty of incubation. The eggs
are very remarkable objects, curiously unlike those of other

birds; and, as before stated (Birds, vol. iii. p. 775), -their

shell 2 looks as if it were of highly-burnished metal or

glazed porcelain, presenting also various colours, which
seem to be constant in the particular species, from pale

primrose to sage-green or light indigo, or from chocolate-

brown to pinkish orange. AH who have eaten it dcckre
the flesh of the Tinamou to have a most delicate taste, as

it has a most inviting appearance, the pectoral muscles

being semi-opaque. Of their habits not much has been
told. Darwin (Jmtmal, chap, iii.) has remarked upon the

silliness they show in allowing themselves to be taken, and
this is whoUy in accordance with what Prof. Parker ob-

serves of their brain capacity, and is an additional testi-

mony to their low morphological rank. At least one

species of Tinamou has bred not unfrequently in confine-

ment, and an interesting account of what would have been

a successful attempt by Mr John Bateman to naturalize

this species, Rhynchotus rufescens, in England, at BrightUng-

sea in Essex, appeared in The Field (23d Feb. 1884 and 12th

Sept. 1885). The experiment unfortunately failed owing

to the destruction of th& birds by foxes. (a. k.)

TINDAL, Matthew (1656-1733), one of the ablest and

most popular of the English deists, the son of a clergyman,

was born at Beer Ferris, Devonshire, in 1656. He studied

law at Lincoln College, Oxford, where he came under the

influence of the High Churchman George Hickes, dean of

Worcester ; and in his twenty-second year he was elected

fellow of All Souls College, and held his fellowship till

his death. About 1685 he saw "that upon his High

Church notions a separation from the Church of Rome
could not be justified," and accordingly he joined the latter.

But, discerning the baselessness and absurdity of Rome's

claims, he returned to the Church of England at Easter

1688. In 1694 he published an Etsay of Obedience to the

Supreme Powers, in which hsf justified the Revolution

against notions of passive obedience and jiis divinum; in

1697 an Essay on the Potver of tl Magistrate and the

Rights of Mankind in Matters of Religion, an able vindica-

tion of liberty of conscience, though he allows no right of

toleration to "atheists"; and in 1698 an essay on Tht

Liberty of the Press, a vigorous exposure of the proposal

to appoint licensers of the press and a powerful plea for

the free discussion of religion. The first of his two larger

works, The Rights of the Christian Church associated against

the Romish and all other priests who claim an independent

power over it, part i., appeared anonymously in 1706 (2d

ed., 1706; 3d, 1707; 4th, 1709). The book was regarded

in its day as an extremely forcible d/efence of the Erastian

theory of the supremacy of the state over the chnrch, and

at once provoked a storm of counter-argument and abuse

on the part of those who maintained the independent rights

and authority of the church. The law also was invoked

against it, and, after several attempts to proscribe the work

had failed, one against the author, publisher, and printer

succeeded on 12lh December 1707, and another against a

bookseller for selling a copy the next day. rhe prosecu-

tion did not prevent the issue of a fourth edition and gave

the author the opportunity of issuing A Defence of th«

Rights of the Christian Church, in two parts (2d ed., 1 709).

The book continued to be the subject of denunciation for

years, and Tindal believed he was charged by Dr Gibson,

bishop of London, in a Pastoral Letter, with having under-

mined religion and promoted atheism and infidelity,—

a

' HeiT von Nathusius has described its microscopic structure (/ourr^

/Mr xcissensch. Zoologic, 1871, pp. 330-355).
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charge to which he replied in an anonymous tract, An
Address to the Inhabitants of London and Westminster, a

second and larger edition of -which appeared in 1730. In

this tract * he makes a valiant defence of the deists and of

t,he use of reason in»religious matters, and anticipates here

and there his Christianity as Old a^ the Creation; or the

Gospel a Sepuhlication of the Religion of Nature, London,

1730 (2d ed., 1731 ; 3d, 1732 ; 4th, 1733), which was re-

garded by friends and foes alike as the " Bible " of deism.

It was really only the first part of the whole work, and the

second, though written and entrusted in manuscript to a

friend, never saw the light. It was said that Dr Gibson

prevented its publication. The first part made a great

noise, and the answers to it were numerous, the most able

being by Dr James Foster (1730), Dr John Conybeare

(1732), Dr John Leland (1733), and Bishop Butler (1736).

It was translated into German by J. Lorenz Schmidt

(1741), and from it dates the influence of English deism

on German theology. It is by this book that Tindal is

now chiefly remembered ; but he had probably adopted

substantially the principles it expounds before he wrote

his essay of 1 697. He objected to be caUed a simple deist,

and claimed the name of " Christian deist," as he held that

true CJhristianity is identical with, the eternal religion of

nature. He died at Oxford on 16th August 1733.

The religious system expounded in Tindal's Christianity as Old

as the Creation, unlike the earlier system of Lord Herbert of Cher-

bury, was based on the empirical principles of Locke's philosophy.

It assumed the traditional deistic antitheses of external and in-

ternal, positive and natural, revelations and religions, and perpetu-

ated at the same time the prevalent misconceptions as to th|;nature

of religion and revelation. The system was, moreover, worked out

Vy the purely a priori method, with all but a total disregard of the'

facts ot^religious history. It starts from the tremendous assump-

tions that true religion must, both from the nature of God and the

nature of things, be eternal, universal, simple, and perfect; it main-

tains that this religion can consist of nothing but the simple and
universal duties towards God and man, the first consisting in the

fulfilment of the second,—in other words, the practice of morality.

The author's moral system is somewhat confused and inconsistent,

but is essentialiy utilitarian. From such Drinciples it follows neces-

sarily that the true revealed religion can'be nothing more nor less

than a republication of the religion of nature or reason, and that,

if Christianity is the perfect religion, it can only be that republica-

tion, and must be as old as the creation. The special missibn of

Christianity, therefore, was simply to deliver men from the super-

stitiofi which had in course of time got mixed up with the religion

of nature. True Christianity consequently must be a perfectly

"reasonable service"; arbitrary and positive precepts can form no

true part of it ; revelation and reason can never disagree ; reason

must be supreme, and the Scriptures as well as all religious doc-

trines must submit to its tests ; and only such writings can be re-

garded as Divine Scripture which tend to the honour of God and
the good of man. Thus tested, much in the Old and the New
Testaments must be rejected as defective in morality or erroneous

in fact and principle. The strength of Tindal's position was the

underlying conviction of the essential "harmony between man's re-

ligious and rational nature, and consequently of the rationality

of Christianity. Its weakness was that, like the whole religious

philosophy of the time, it was founded on a total misconception of

the nature of religion and of revelation, and on as complete a disre-

gard of the course, of man's religious development. Weak points

in it were ably exposed by Foster, Conybeare, Butler, and others
;

but its radical errors needed for their complete exposure the higher

conceptions of religion and religious history which were originated

by Lessing, Schleiermacher, and Hegel.
See Leland, Kfem of tht Principal Deislieal B'rifers (London, 1798); Lcchler,

GescKtckte da Bnglischen Deismus (Stuttgart, J841) ; Theological Reiiiew, November
1864 ; Hunt, JWijioiu Thought in England from the Reformation to the End of

Last Century (London, 1870-73); Leslie Stephen, History of English Thought (Ji

the Eighteenth Century (London, 1876-80) ; A. 8. Farrar, Bampton Lecture (1862),

lect. iv.

TINGHAE. See Chusan.
TINNfi, Alexandrine (1839-1869), African traveller,

born at The Hague on 17th October 1839, was the daughter

of an English merchant and his wife. Baroness van Steen-

gracht-Capellen. Her father died when she was fiv^ years

* A Second Address to the Inhabitants, &c., with replies to some of

the critics of that book, bears the same date, 1730, though some of the

works it refers to s^jpeared in 1731.

old, leaving her the richest heiress in the Netherlands.'

Mt&c travelling in Norway, Italy, and the East, and visit

ing Egypt, when she ascended the Nile to near the equator.

Mademoiselle Tinn^ left Europe again in 1861 for a pro-

longed sojourn in the Nile regions. Accompanied by hei

mother and her aunt, she set out from Cairo on 9th Janu-
ary 1862. After a short stay at Khartoum, the party

ascended the White Nile as far as Gondokoro and explored

a part of the Sobat, returning to Khartoum in November.
Baron von Heuglin and Dr Steudner having meantime
joined the ladies at Khartoum, the whole party set out in

February 1863 to explore the Bahr-el-Ghazal. The limit

of navigation at the Bahr-el-Homr was reached on 10th
March. From Lake Rek a journey was made overland,

across the Bahr Jur and south-west by the Bahr Kosango,

to Jebel Kosango, on the borders of -the Niam-Niam
country. During the journey all the travellers sufiered

severely. Steudner died in April and Madame Tinn6 in

June, and after many fatigues and dangers the remainder

of the party reached Khartoum in July 1864. Made-
moiselle Tinn^ returned to Cairo by Berber ahd Suakim.

The geographical and scientific results of the expedition,

largely into a new country, were highly important, as will

be seen in Heuglin's narrative in Petermann's Mittheilungen

(Erg.-hft, Nov. 15, 1865), and in his ovra Travels in the

Begion of the White Nile (lS69y At Cairo Mademoiselle

Tinn6 lived in somewhat Oriental style during the next

four years, visiting Algeria, Tunis, and other parts of the

Mediterranean. In January 1869 she started fro.m Tripolis

Vith a caravan, intending to proceed to Lake Tchad, and
thence by Wadai, Darfur, and Kordofan to the Upper
Nile. In July, however, on the route from Murzuk to

Khat, she was murdered by her escort.

Besides the references already given, see John A. Tinni's Geogra-
phical Notes of an Expedition in Central Africa by three Dutch
Indies, Liverpool, 1864.

TINNEVELLI, or Tinavelly, a district of British

India, in the Madras presidency, lying between 8° 9' and
9° 66' N. lat. and 77' 16' and 78° 27' E. long. It has an

area of 5381 square miles, and a coast-line of nearly 100
miles. Madura district bounds it on the N-. and N.E., on
the S. and S.E. the Gulf of Manner, and on the W. the

southern Ghats. Tinnevelli is a large plain, with an aver-

age elevation of 200 feet, sloping to the east with slight

undulations. .Along the western boundary the mountains

rise to 4000 feet ; but they send out no spurs into the

district, nor are there any isolated hills. The district ia

watered by numerous short streams, the principal being

the Timbraparni (length 80 miles). In the north the

scenery is unattractive and the soil poor ; in the south

red sandy soil prevails, in which little save the Palmyra
palm will grow. But «long the banks of the rivers are

rice-fields and a variety of trees and crops. Many shoals

occur near the shore, and in the north-east numerous rocks

and reefs. The hills which divide Tinnevelli from Travan-

core are chiefly granite and gneiss ; and along the coast

stretches the broad belt of alluvium common to the whole

east coast of India, and in it are many salt marshes, divided

by sand-dunes from the. sea. Several veins of calc spar

cross the district from east to west, and the beds of all the

rivers are more or less encrusted with a deposit of lime.

The district contains many ancient and magnificent build-

ings; but the most interesting antiquities are the large

sepulchral earthen urns of prehistoric races which have

been found at several places, especiaDy along the course of

the Tdmbrapanl, and which contain bones, pottery of all

sorts, beads and bronze ornaments, iron weapons, imple^

ments, &c. As the seat of Dravidian civilization Tinnevelli

possesses more antiquarian interest than any other part

of Madras. The climate is very hot and dry except at
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the season of the monsoons ; the average annual rainfall

throughout the district is less than 25 inches. Tinnevelli

possesses several roads, but no canals. The South Indian

Railway enters the district five miles north of Virudupatti

and runs to Tuticorin (77 miles) ; a branch line (18 miles)

connects this last town with TinneveUi.
In 1881 the population numbered 1,699,747- (males 825,887,

females 873,860), of whom 1,468,977 were Hindus, 89,767 Moham-
medans, and 140,946 Christians. Tinnevelli has twelve towns with
over 10,000 inhabitants each, viz., Tinnevelli (see below) ; Sn'vil-

liputur, 18,256 ; Palamcotta, 17,904 ; Tuticorin, 16,281 ; Kulase
Kharapatnam, 14,972; Sivagiri, 13,632; Viravanallur, 12,318;
Rajapalayam, 12,021; Tenkasi, 11,987; Kayalpatnam, 11,806;
Kalladakurchi, 10,936; and Sivakasi, 10,833. Out of the total

area of 5381 square miles 1403 are uncultivablo waste. In 1885-86
cereals, chiefly rice and spiked millet or kambu, the staple food (jf

the district, occupied 842,741 acres, pulses 192,341, oil seeds 78,127,
and cotton 206,717. The total area of forest is roughly estimated
at 1500 square miles. Tuticorin is the only port of any importance.
The chief exports are cotton, coffee, jaggery, chillies, &c. ; sheep,

.

horses, cattle, and poultry are also sent to Ceylon. There is a con-
siderable inland trada with Travancore. The pearl fishery on the
coast is now unimportant. Coastal navigation is dangerous. In
1885-86 the total revenue of the district was £365,744, of which
the land-tax yielded £305,850.
The early history of Tinnevelli is mixed up with that of Madura

and Travancore. Down to 1781 it is a coofused tale of anarchy
and bloodshed. In that year the riawab of Arcot assigned the
revenues to the East India Company, whose officers then undertook
the internal administration of affairs. Several risings subsequently
took place, and in 1801 the whole Camatic, including Tinnevelli,
was ceded to the British. Tinnevelli is now the most Christian
district of all India, both Roman Catholic and Protestant.

TINNEVELLI, chief and largest town of the above dis-

trict, is situated H miles from the left bank of the Tim-
braparnl in 8° 43" 47" N. lat. and 77° 43' 49" E. long.

The town was rebuilt about 1560 by Visvanitha, the

founder of the NAyakkan dynasty of Madura, who erected

many temples, &c., among them the great Siva temple.

Tinnevelli is an active centre of Protestant missions in

south India. In 1881 the population was 23,221 (10,963
males and 12,258 females).

TINTORETTO. See Robusti.

TIPPERAH, a district of British India, in the Chitta-

gong division of the lieutenant-governorship of Bengal,

situated between 23° 0' and 24' 16' N. lat. and 90° 36' and
91° Sy E. long., with an area of 2491 square miles. It

is bounded on the N. by Maimansinh and Sylhet, on the

S. by NoikhAll, on the W. by the river Meghna, separating

it from Maimansinh, Dacca, and BAkarganj, and on the E.

by the state of Hill Tipperah. The district presents a

continuous flat and open surface, with the exception of the

isolated LilmAi range (100 feet), and is for the most part

laid out in well-cultivated fields, intersected in all direc-

tions by rivers and khah (creeks), which are partially

aflfected by ° the tides. In the lowlands the soil is uni-

formly light and sandy ; but in the higher parts a deep

alluvial soil alternates with bands of clay and sand. The
principal rivers are the Meghna, which is navigable through-

out the year for boats of 4 tons burden, and the Gumti,

D4kiti4, and Titis, which are also navigable for craft of 4

tons for a considerable portion of their course. There are

many marshes or bhils. The principal road is the grand

trunk (63 miles), which traverses the district from east to

west. The wild animals include elephants, tigers, leopards,

wild boars, jackals, and buffaloes. The climate is mild,

agreeable, and healthy.

The population of the dUtrict in 1881 was 1,519,338 (males 770,893,

femalrt 748,445); of these Hindus numbered 511,025, Mohammed-
ans 1,007,740, and Christians 199. There are only two towns

with more than 10,000 inhabitants each, viz., Comillah (13,372)

and Brihm4nbaria (17,438). Comillah is the chief town of the

district and is situated on the south bank of the Gumti, in 23° 28'

N. lat and 91° 14' E. long. Rice is the staple crop of the district

;

wheat and barley, Indian com and millet, pease, gram, and several

other pulses are also cultivated, as well as betel-leaf and betel-nut,

»Ugar-cane, tobacco, tc The chief exports are rice, jute, and betel-

nuts ; and the principal imports sugar, timber, cotton goods, cocoa-
nut oil, bamboos, spices, salt, tobacco, &c. In 1885-86 the net
revenue of the district amounted to £181,481, the laud-tax contri-
buting £102,866. Tipperah came under the East India Company
in 1765 ; but more than a fiftli of its present area was under the
immediate rule of the raja of Hill Tipperah, who paid a tribute of
ivory and elephants. At that time Tipperah formed part of Jalal-
pur; but in 1822 it was separated, and since then great changes
have been made in its boundaries. With the exception of a serious
raid in 1860 by the Kukis or Lushais, nothing has disturbed the
peace of the district.

TIPPERARY, an inland county of Ireland, in the pro-
vince of Munster, is bounded N.W. by Galway, N.E. by
King's county, E. by Queen's County "and Kilkenny, S. by
Waterford, and W. by Cork, Limerick, Clare, and Galway.
Its greatest length north to south, from the confluence of
the Little Brosna and the Shannon t9 the Knockmealdown
Mountains, is 70 miles, and its greatest breadth west and
east 40. The area is 1,061,731 acres, or about 1659 square
miles.

The surface is extremely varied and picturesque. " The
Knockmealdown Mountains on the southern border (2609
feet) are principally of clay slate formation. To the north
of this range are the picturesque Galtees, composed of

Silurian strata overlaid by Old Red Sandstone (Galtymore
3015 feet). To the east, bordering Kilkenny, are the
Slieveardagh Hills, composed of coalstone shales and sand-
stones, and near Templemore the Devil's Bit Mountains,
with a curious gap on the summit. In the north-west there

is a Silurian and sandstone group (Keeper Hill 2265 feet).

The greater part of the county is a gently undulating plain,

belonging to the central Carboniferous limestone plain of

Ireland. From the rich level country the rock of Cashel,

also composed of limestone, rises with great boldness and
abruptness. Tipperary has only one river, the Suir, which
has its sckirce in the Devil's Bit Mountains, and flows south-

wards by Templemore, Thurles, Caher, and Clonmel. The
Nore, which also rises in the Devil's Bit Mountains, soon
passes into Queen's county, and the Shannon forms part

of the western border. A spur of the Leinster coal-field,

the most important in Ireland, runs into Tipperary, extend-

ing to Cashel, a distance of 20 miles with an average

breadth of 5 miles. All the measures are represented. The
productive portion of the field is at Killenaule". It con-

sists of a narrow trough ranging in a north-east direction,

the beds dipping towards the axis at a high angle. The
coal is anthracite and the seams are thin, the workable
portion being of limited extent. In the lower measures

are marine fossili>, and plant impressions are numerous.

Copper is obtainable at Lackamore and at HoUyford near

Thurles, but only in small quantities. There is a vein of

lead at Shallee, and zinc has recently been dug in consider-

able quantities at Silvermines on the north side of the

Keeper Mountains. Manganese, malachite, galena, and
barytes are also obtainable. There are slate quarries at

Killaloe. Between Caher and Clonmel are extensive de-

posits of fine pipe -clay. The Mitchelstown stalactite

caverns, discovered accidentally in 1833, attract a large

number of visitors.

Agriculture.—Tipperary ranks among the best agricultural dis-

tricts of Ireland. The subsoil in the lower grounds is limestone,

which is overlaid by a rich calcareous loam, capable of yielding the

finest crops. The centre of the county is occupied by the Golden
Vale, the most fertile district in Ireland, which stretches from

Cashel to the town of Limerick. On the higher districts the soil

is light and thin, partaking much of the character of the clay slate

and sands on which it rests. Detached portions of the Bog of Allen

encroach on the north-eastern parts of tne county. The total num-
ber of holdings in 1885 was 23,763, of which 14,369 were under

30 acres in extent,—4841 between 16 and 30 acres, 4444 between 6

and 16, 2861 between 1 and 6, and 2223 less than 1 acre. Of the

total area 24'8 per cent, was under crops, including meadow and
clover, 67'9 under grass, '1 fallow, 2-5 plantations, 4-9 bog and
marsh, 6'4 barren mountain land, and 3'4 water, roads, fences, 4c.

The area under com crops decreased from 85',888 acres in 1876 to
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73,753 in 18S5, the decrease having taken place since 1882, tte

areas in the previous years having been remarkably uniform. The
area under wheat decreased from 13,423 acres in 1882 to Siti in

1885, and that of oats from 57,332 to 50,196. But the area under
barley, for which distillation causes a steady demand, rose from
13,551 acres in 1876 to 17,998 in 1885. The area under green

crops manifests also a tendency to decrease ; e total area in 1885

was 58,833 acres, 33,042 being under potatoes, 19,196 turnips, 2096

mangolds and beetroot, and 4-199 other green crops. The area

nnder meadow and clover has been eteadilyincreasing, being 114,149

in 1876 and 127,478 in 1885. The total number of horses in 1885

was 27,365, of which 17,173 were used for agriculture ; the number
of cattle 254,488, of which 80,508 were milch cows, the manufac-

ture of batter occupying considerable attention ; of sheep 203,798,

pigs 80,475, goats 13,011, and poultry 681,239. According to the

latest landowners' Relum (1876), the county was divided among
237'2 proprietors owning 1,042,457 acres of ar annual value of

£676,683, the average value of the land being nearly 133. per acre.

The following possessed upwards of 10,000 acres each:—Viscount

Lismore, 34,945 ; Lord Dunalley, 21,031 ; G. K. S. M. Dawson,
19,093; Lady Margaret Charteris,' 16,617 ; marquis of Ormonde,
15,765 ; Viscount Hawarden, 15,272 ; N. Buckley, 13,260 ; earl of

Clonmel, 11,098 ; and A. Moore, 10,200.

Manufactures.—A few persons are employed iu mining, but the

occupation of the inhabitants is chiefly agricultural There are a

considerable number of meal and flour miUs.

Railways.—The county is remarkably well supplied with rail-

ways. A branch of the Great Southern and Western runs from

Rdscrea to Nenagh, "where it joins a branch of the Limerick and
Waterford, which in its progress south-eastwards from Limerick

crosses t'le southern comer of the county by Limerick Junction,

Tippepary, Caher, and Clonmel. The main line of the Great

Southern and Western to Cork and Killarney crosses the centre of

the county by Templemore, Thurles, and Limerick Junction. A
branch of the Limerick and Waterford connects Thurles with
Clonmel.

Administration and Population.—Tipperary is aivided into a

north and south riding, each consisting of six baronies. For parlia-

mentary purposes it is separated into four divisions—East, Mid,
Korth, and South—each returning one member. It contains 193

parishes and 3253 town lands. It is in the Leinster circuit. Assizes

for the north riding are held in Nenagh and for the south riding

in Clonmel. Quarter sessions are held at Cashel, Clonmel, Nenagh,
Roscrea, Thurles, and Tipperary. There are twenty-four petty

sessions districts and parts of si.t others. The county is within the

Cork military district. Ecclesiastically it belongs to the dioceses

of Cashel, Emly, Killaloe, and Lismore. Since 1841 the population

has decreased more than one-half. From 435,553 in that year it

fell to 216,718 in 1871 and to 199,612 in 1881. The following

towns in 1881 possessed over 4000 inhabitants each, vi^.—Clonmel
(partly in Waterford), 9325 ; Tipperary, 7274 ; Carrick-on-Suir (partly

in Waterford), 6583; Nenagh, 5422; and Thurles, 4850. The
number of persons who could read and write was 115,185, who
could read only, 24,386; the remainder—60,041—were unable to

read or write. Thrje were 248 persons who spoke Irish only and
23,558 able to speak Irish as well as English.

History and Antiquities.—Anciently Tipperary was included in

the territory of the Tuatha De Danann, and afterwards probably

of the clan of Degaid. Henry II., who landed at Waterford in

October 1172, received at Cashel the homage of Donald O'Brien, king

of Thomond. It was made a county by King John in 1210 ; in

1328 Edward III. made it a county palatine in favour of the earl

of Ormonde ; and, though the king shortly afterwards resumed his

regal prerogative, the county was regranted in 1337. In 1372 the

grant was confirmed to James, second earl of Ormonde, the lands

belonging to the church retaining, however, a Separate jurisdiction,

—a division which continued till the Restoration. In 1617 James
I. took the county palatine into his own hands. It was, however,

restored in 1661 to James, twelfth earl and first duke, whose re-

galities were further made to include the portions of the county

formerly under ecclesiastical jurisdiction. On the -attainder of

James, second duke, in 1715 the jurisdiction reverted to the crown.

There are two round towers within the county,—one at Ro^rea
and the other on the rock of Cashel. Of the old castles there are

few important examples. That built by the first earl of Ormonde
at Thurles has now disappeared. On the rock of Cashel there are a

massive guard tower and some remains of the ancient wall. The
stronghold of Caher, now occupied as a barrack, is still in good pre-

servation. At Roscrea one of the towers of the castle buUt by King
John still remains, and the stronghold of the Ormondes, erected in

the reign of Henry VIII., forms the depot attached to the barracks.

The ecclesiasjcal ruins on the rock of Cashel are among the most
remailsable in Ireland. They consist of a cathedral in the Pointed

style of the 13th century, partly destroyed by fire in 1495 ; a curi-

ous Saxon chapel, ascribed to Cormac MacCuUinan, archbishop of

Cashel (b. 831); the bishop's palace ; the "vicar's choral-house,"

—

%U on the summit of the rock ; and Here abbey at its foot, founded

for Benedictines in 1272. The abbey of Holy Cross vras foundeJ
in 1182 for Cistercian monks, and is one of the finest monastic
ruins in Ireland. The relic of the true cross, from which the abbey
takes its name, is in possession of the Catholic hierarchy of the
district. The other principal ecclesiastical ruius are the priory of

Athassel, founded for Augustinian monks about 1200 ; Fethard
abbey, founded in thn 14th century, now used as a chapel ; the
gable and porch of the abbey of Roscrea, founded by St'Cronan in

the 7th century ; and a portion of the Franciscan friary founded
in the same town in 1490.

TIPPERAEY, a market town in the above county, is

beautifully situated near tke base of the Slieve-na-muck

or Tipperary Hills, a branch of tiie Galtee range, on the

Waterford and Limerick Railway, 3 miles, Bouth-east of

Limerick junction and 110 south-west of Dublin. It con-

tains a handsome Protestant church, a Catholic chapel, an
endowed grammar-school, a town-hall, and a new corn and
butter market. Owing to its situation in the centre of a
fine agricultural district, it enjoys considerable prosperity,

and its butter market ranks next to that of Cork. The
town is of great antiquity, but first acquired importance

by the erection of a castle by King John, of which there

are now no remains. A monastery founded for Augustin-

ians by Henry III., which has also disappeared, gave a
second impulse to its growth. Formerly it was a corpora-

tion from a grant made in 1310 by Edward II., but is now
governed by commissioners under provision of the Town
Improvement Act of 185-1. The population in 1871 was
6638, and in 1881 it was 7274.

TIPPOO SAHIB (17-19-1799), sultan of Mysore, was
the son of Hyder Alt (q.v.), and was born in 1749. He
received a careful Mohammedan education, and was in-

structed in military tactics by the French ofiScers in the

employment of his father. In 1767 iu the invasion of

the Carnatic he commanded a corps of cavalry, and he
subsequently distinguished himself in the Mahratta War
of 1775-79. Oa the outbreak of the first Mysore War in

1780 he was put at the head of a large body of troops,

with which he achieved several successes ; in particular ha
entirely defeated Brathwaite on the banks of the Colerun

in February 1782., He succeeded his father in December
1782, and in 1784 concluded a treaty of peace with the

English. In the same year he assumed the title of sultan.

In 1787-88 he subjugated the Nairs of Malabar, and in

1789 provoked EngUsh invasion by ravaging the territories

of the rajah of Travancore. When the English entered

Mysore in 1790, he retaliated by a counter-invasion, but

he was ultimately compelled by Cornwallis's victory at

Arikera, near SeringapataM,' to purchase peace by the

cession of the half of his dominions (16th March 1792).

The English having deemed it necessary to renew hostilities

in March 1799, he was in less than two months shut up
in Seringapatam and accidentally killed during the EJege

(4th May 1799). See India, voh xii. pp. 803-4.

TIPTON, a town of England, in Staffordshire, is situated

in the valley of the Stour, on the London and North-

Westtrn Railway, 4i miles south-east of Wolverhampton
and 121 north-west of London. It is built in a somewhat

scattered and irregular manner, with coal-pits and iron

and other works interspersed. Branches of the Birming-

ham Canal supply it with water communication. It de-

pends chiefly on its'' iron manufactures, especially of a

heavy kind, and has numerous large furnaces and roUing-

mills. Its principal goods are rails, engine-boile*r tubes,

fenders, and fire-irons. It also possesses works for making

iron bridges and stations, cement-works, brick-works, and

maltings. There are no public buildings of importance

Tipton has six churches. The parish church is of very

ancient date, and its registers go back to the year 1513.

Formerly the town was sometimes called Tibbington.

It is under the government of a local board formed in

1866. The population of the urban sanitary districtf
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(area, 2697 acres) in 1871 was 29,445, and in 1881 it

was 30,013.

TIRABOSCHI, GiEOLAMo (1731-1794), the first, his-

torian of Italian literature, was born at Bergamo on 18th

December 1731. He studied at the Jesuit college at Monza,

entered the order, and x:&a appointed in 1755 professor of

eloquence in the university of Milan. Here he produced

(1766-68) Vetera Humilialorum Monumenta (3 vols.), a his-

tory of the extinct order of the Umiliati, which gave him,

at once a distinguished place in literature. Nominated
in 1770 librarian to Francis III., duke of Modena, he turned

to account the copious materials there accumulated for the

composition of his Storia delta Ldteratura Italiana. This

vast work, in which the progress of Italian literature from
the time of the Etruscans to the end of the 17th century

is traced in detail, occupied eleven assiduous years, 1771-

82, and the thirteen quarto volumes embodying it appeared

successively at Modena during that period. A second en-

larged edition (16 vols.) was issued from 1787 to 1794,

and was succeeded by many others, besides abridgments

in German, French, and English. Tiraboschi died at

Modena on 3d June 1794, leaving a high reputation for

virtue, learning, and piety.

Tirabosclii wrote besides Bihlioteca Modenese (6 vols., 1781-86)

;

Notisie de' Pittori, ScuUori, Incisori, ed Architeiti Modenesi (1786);
Memorie Sioriche Modentsi (5 vols., 1793-94), and many minor
works. He edited the Nuovo GiomaU dei Letlerati d'llalia (1773-

90), and left materials for a work of great research entitled Dizion-
ario Topograftco Storico degli Stati Eslmsi (2 vols. 4to, Modena,
1824-25).

TIRESIAS, a famous Theban seer of Greek legend, was
a son of Everes and Chariclo, and a descendant of Udasus,

one of the men who had sprung up from the serpent's

teeth sown by Cadmus. He was blind, for which various

causes were alleged. Some said that the gods had blinded

him because he had revealed to men what they ought not

to know. Others said that Athene (or Artemis) blinded

him because he had seen her naked ; when his mother
prayed Athene to restore his sight, the goddess instead

purged his ears so that he could understand the speech of

birds and gave him a staff wherewith to guide his steps.

Another story was that.on Mount Cyllene (or on Cyth»rum)
he saw two snakes coupling ; he killed the female and
became himself a woman. Seven years afterwards be saw

the same sight, and killing the male became himself a man
again. When Zeus and Hera disputed whether more

pleasure was enjoyed by the male or the female sex, they

referred the question to Tiresias, as he had experience of

both. He decided in favour of the female sex, and Hera

in her anger blinded him ; but Zeus gifted him with long

life and infallible divination. He lived for seven or,

according to others, nine generations. In the war of the

Seven against Thebes he foretold to the Thebans that they

would bo victorious if Menoeceus offered himself in sacrifice.

In the war of the Epigoni ho advised the Thebans to flee.

They fled, and he with them ; but coming to the Tilphusian

well he drank of it and died. According to others, Tiresias

was taken prisoner by the victorious Argives and died

while they were taking him to Delphi. The Argives took

his daughter Manto (or Daphne) prisoner and sent her to

Apollo at Delphi, where, being as skilled a seer as her

father, she gave oracles. A different version of the legend

of Tiresias was given by the elegiac poet Sostratus (reported

by Eustathius on Od., x. 492). According to him, Tiresias

was originally a girl, but had been changed into a boy by

Apollo at the age of seven ; after undergoing several more

transformations from one sex to the other, she (for the

final sex was feminine) was turned into a mouse and her

lover Arachnus into a weasel. Tiresias's grave was at the

Tilphusian spring; but there was a cenotaph of him at

rhebes, where also jn later times his "observatory," or

place for watching for omens, was pointed out. He had
an oracle at Orchomenus, but during a plague it became
silent and remained so in Plutarch's time. According to

Homer, Tiresias was .the only person in the world of the
dead whom Proserpine allowed to retain intelligence. He
figured in the great paintings by Polygnotus in the Lesche
at Delphi. The story of his transformation into a woman
is perhaps to be explained by the custom of medicine-men
dressing like women, which prevails, in Borneo, Patagonia,
Kadiak (off Alaska), and probably elsewhere.*

TIRHUT, or Tirhoot, a district of British India, was
formerly the largest End most populous in Bengal. On
1st January 1875 it was divided into the two districts of

Darbhangah and MuzaffarpUr. For the latter, see Muzaf-
FARPirp.. The former, with an area of 3335 square miles,

lies between 25° 30' and 26° 40' N. lat. and 85° 34' and
86° 46' E. long., and is bounded on the N. by Nepal, on
the E. by Bhdgalpur, on the S. by Monghyr, and on the

W. by Muzaffarpur. The population of Darbhangah in

1881 was 2,633,447 (males 1,295,788, females 1,337,659);

of these Hindus numbered 2,323,979, Mohammedans
308,985, and Christians 325. Its chief towns are Dar-

bhangah, the capital, with 65,955 inhabitants; Madhu-
bani, 11,911; and Rusera, 11,578. The total revenue of

Darbhangah district in 1885-86 amounted to £157,037, of

which the land revenue yielded £80,442.
The alluvial tract of country formerly known as Tirhut is varied

by undulations, with groves, orchards, and woods. The principal

rivers are the Ganges, Gandak, Baghmati, Tiljuga, and Karai, which
are rarely navigable, except during the rainy season, when they are

mostly rapid and dangerous. Tirhut produces all sorts of crops,

rice being the principal ; others are wheat, barley, maize, oil-seeas,

&c. ; opium and tobacco are largely grown for export. The chief

industries include the manufacture of indigo, saltpetre, coarse cloth,

pottery, and mats. The Tirhut State Railway runs from Mokameh
on the left bank of the Ganges through Darbhangah and Muzaf-

farpur districts north-west into Champaran district as far as Bettia.

A ferry over the Ganges at Mokameh connects it with the East

Indian Railway. There are two branches, one extending from

MuzafTai'pur south-west to Hajipur (to be connected with the Bengal

and North-Western Railway at Sonapur by a bridge over the Gan-

dak), the other (226 miles open for tradic in March 1886) from

Samastipur via Darbhangah to Janjarpur, from which it wi]! ex-

tend eastwards to Partabganj, a mart upon the Kosi river near the

Nepal frontier.

TIRLEMONT (Flem. Tkienen), a town of Belgium, in

the province of Brabant, 29i miles by rail to the east of

Brussels, on the Great Geete. The old walls, dismantled

since 1804, are nearly 6 miles in circuit, but enclose a

large extent of arable and garden ground. The streets

are regular, and there are some spacious squares ; the

market-place contains the town-hall, recently restored, and

the church of Notre Dame du Lac, founded in 1298, en-

larged in the 15th century, but still unfinished. The

church of St Germain dates partly from the 9th century.

The industries of the place include the making of steam-

engines, brewing, distilling, soap-making, tanning, and

various woollen and cotton manufactures. The population

in 1876 was 13,296.
Tirlemont was once a much larger and more flourisl-.ing town

man it now is ; it has suficred much in war and was taken by the

French in 1635, by Marlborough in 1705, and. again by the French

in 1793. John BoUand, the famous editor of the Acta Sanctorum,

was born here in 1596.

TIRYNS, the Ti'pws T£ixi<5«o-o-a of Homer (//., ii. 559),

was a small Peloponnesian city, in the prehistoric period

of the Achaean race, long before the Dorian immigration.

It stood on a small rock in the marshy plain of Argolis,

about 3 miles from the sea, and was fabled tp have

'On this custom see Journals 0/ James Brooke of Sarawak, iL p.

65 sq. ; H. Low, Saravxik, p. 175 sq.; Perelaer, Ethnojr. Besehrijvinff

dcT Dajaks, p. 32 sq. ; Carl Bock, Head Hunters of Borneo, p. 222 n.

;

Falkner, Description of Patagonia, p. 117 ; Trans. Elhnotoj. Sac

Lond., new scries, vii. p. 323; Holmberg, " Ethnogr. Skiiien," in

Acta Soc. ScienL Fennica, iv. p. 400 sq.
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been founded by King Proetus, the brother of Acrisiua,

who was succeeded by the hero Perseus. It was the scene

of the early life of Heracles, who is henre called Tiryn-

thins. The massive walla were said to have been the

work of Cyclopean masons. Its period of greatest splen-

dour was during the 11th and 10th centuries B.C.; but

the city continued toexist tiU about 468 B.C., when it was

destroyed thiough the jealousy of the inhabitants of the

neighbouring Argos,^ who had not assisted in the final de-

feat of the Persians at Plataea.*

Excavations made in 1884-85 by Schliemann and

Dorpfeld over part of the rock on which Tiiyna stood have

exposed a most interesting building, quite unique as an

example of a Greek palace of the 11th or 10th century

B.C., and of special interest from the way in which it closely

illustrates the Homeric paiaces of Alcinous and Odysseus,

and throws a new light on scenes such as the slaughter of

the suitors {Od., ixi. and ixii.).

TiQ. 1.—Plan of the palace In the tipper part of TlrTnu. 1. Main gate In the
cater -wall. 2. Inner gate, approachea between massive walls. 8. Haln
propylffinm. 4. Inner propyleenm. 5. Conrt (oOXtJ) of themen, surronnded
by a colonnade on three sides ; the altar to Zeus Hercens la by the entrance.

6. AWol/ffo, portico of the men's megaron. 7. IIp^5o/ios, Inner porch, a
Men's megaron, with roof supported on four columns, and the circular hearth

In the middle. 0. Bath-room and small 6a\6.fj.oi. 10, 10. Chambers round
the great court 11, 11. Guard chambers by the main propylfflum. 12.

Passage (XoiJpT;) from the main propyleeum to the women's part 13, 13.

Courts of the women. 14. Women's megaron. 16. Chambers (^aXd/iOt)

In the women's part. 16. Passage from women's part to the rock-cnt stairs.

17. Small postern door in the semicircular bastion, approached by flight of
rock-cnt steps. 18, 18. Massive outer wall of city. 19. Inne.- ffall tu guard
the entrance passage. 20. Part of outer wall, with intermediate passag>3 and
rows of chambers as shown in fig. 2.

-The rock on which Tiryna is built is of an irregnlar oval shape,

tbout 330 yarJa long ty 112 at the widest part, and is surrounded

' Homer (II., ii. 559) speaks of the Tirynthians as subject to Argos.
* See Diod., iv. 10 ; Paus., ii. 25 ; and Herod., vi. 83, ix. 28. Schlie-

mann {Tiryna, London, 1886) and Mahaffy (in Hermathena, Dublin),

however, deny the truth of this statement, believing that Tiryns ceased

to exist some centuries earlier, in spite of the strong evidence given by
the inscription on the bronze column (now in Constantinople), formed

by three twisted serpents, which once supported the golden 'tripod

dedicated to Apollo out of the spoils from Plataea. Tiryns occurs in

the list of allied states present at that battle ; moreover, recent dis-

ooveries have brought to light remains of an Important building of

ibout 600 B.O.

by a very massive wall, varying fiom 30 to 40 feet in tWckneiis

and averaging when complete about 50 feet in height, measuring

from its base outside. Insid^j, the wall was probably not more
than 10 or 12 feet high above the ground, bo the masonry acts aa

a retaining wall to a considerable depth of ear>h which covers the

rock (see fig. 2 below). The wall is built of very large hammer-
dressed blocks, some as much as 10 feet long by 3 feet 3 inches or

3 feet 6 inches wide, with smaller ones to fill up the interstices.

The whole was bedded, not in nortar, but in clay, which has

mostly been washed out of the joints ; originally the surface waa
probably protected with a coating of stucco. The only important

gateway, which was on the east side, away from the sea, probably

resembled the "lion gate" at Mycenae. The other entrances ara

mere slits in the wall. One of these and the chief gate are shown
in fig. 1. Internally the area of the city was divided by cross walls

into three parts at successive levels. The lowest and middle divi-

sions have not yet been excavated ; the npper part at the souUi

end of the rock was completely exposed in 1884-85 by Schlietmann

aud Dorpfeld, and the almost complete plan of the various struc-

tures clearly made out. This division contains the palace of tha

ruler of Tiryns, a building which shows careful and skilful con-

struction, elaborate decoration, and a well-arranged plan, suitable

to the wants of a weilthy autocratic chief, who lived in a manner
which partly recalls the luxury of an Oriental ling, and also i«-

sembled the feudal state of a medieval baron, surrounded by a

crowd of vassals. From the main gate, which was defended by a

tower, a strong passage led between the outer wall and an inner

one to an inner gate, thence to a propyleeum or double porch, with

two wooden columns on each side,' adjoining which wer« chambers

for guards. Then came another similar, but smaller propyleeum,

and opposite to that was the enttince to the great court (orXiJ),

nearly 63 by 70 feet, in which stands the altar to Zeus Hercens,

with a circular pit beneath it to catch the victims' blood. This

court was surrounded by wooden columns supporting a roof, like a

medieeval cloister

;

on the south sids are

chambers for attend-

ants {BaXAiioi.). On
the north side is the

great haU {/iJyapov ),

with an outer portico

supported by two
columns (of^ouao)

and an inner vesti-

bule {7rp6So/xo^) with
three doors.' The
hall is about 40 by
30 feet, with a cir-

cular hearth-stone in

the centre (icrla or

i(rxipa). Four col-

umns supported the

roof, the central part

of which probably

I
rose above the rest

like a medissval

*v iif^" i ^"
}f Fio. 2.-BecUon through the outer waU of the city at

this there was prob- ^ ^ j^ j ^ Q^jer base of waa B. Inside level
ably a door leading of city. C. Intermediate platform for the garrison.

"
D. Chambers opening on to it, with roof formed of

projecting courses of stone in large blocks. E. Top
of main wall, paved with clay, level with the inside.

F. Wooden columns on existing stone bases, form-

Ing a porticus or covered walk along the top of the
wall. G. Outer wall of the colonnade built of brick,

now missing. H. Probable roof of the colonnada

of wood, covered with beaten clay.

out to the flat roof

round it— possibly

the ipaoSOfnj of

Homer {Od., ixii.

126), through which
one of the suitors

escaped and so got
arms from the treasury or armoury, which was on an upper floor

(see Od., xxii. 142 and xxi. 5). On the west side of the hall are a

number of small chambers {0a.\ifioi) for the unmarried men, and
a bath-room about 12 by 10 feet, with its floor formed of one great

slab of stone, sloped eo as to drain out at one side through a pipe

which passes through the wall. The women's part of the house

is of equal importance to that of the men, and has its hall and
two open courts with pillars. It is approaohed in a very cir-

cuitous way,* either by a passage (XaiJpi;) leadiKg from a ride

• The arrows in flg. 1 show the way from the city gale to the palac»

court and hall.

• The women's hall is also called the megaron ; see 0(f., rviii. 198.'

• The Tp6dofios is mentioned by Homer (/Z.,ix. 473, and Od., ir.

302) ; but in the palace of Odysseus the atOoiva seems to have been th»

only vestibule to the megaron. In several respects the palace of Tiryn*

is more magnificent than that of Odysseus, whose hall was paved with

clay, not concrete as at Tiryna ; see Od., xii. 122, where Telemachus

in^t Si •yoia» (va^e, after cutting a trench to fix the row of axes.

• The way to the harem in a modem Oriental hoiise is similarly

made as circuitous as poaaible, for tb« sake of yrivacy.
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door In tire main propylaeum gt by another long passage wliich
vinds round the back of the men's hall, and so leads by a long
flight of steps, cut in the rock, to the little postern door in the
eemicircular bastion. The many small rooms in this part of the
palace were probably the bedrooms of the women and married
couples of the chiefs family. A staircase at 16 led to an upper
floor, like the M/mi i^\7) of Od. xxi 5. The circuit wall round
the palace is more strongly constructed than the rest On the
south side it is built in two offsets, forming a level platform for the
garrison halfway np. In the upper and thinner part of the wall

two narrow passages at different levels are formed in its thickness.

They are roofed by projecting courses of stone in large blocks. The
wall on the east side has a similar intermediate platform, on to

which open a series of stnall chambers formed in tne mass of the
upper wall (see fig. 2). At the top level the wall was covered by a
colonnade of wood pillars resting on circular stone blocks. This
supported a flat roof and was open to the inside of the city. The
back of the colonnade was built of brick, and is now missing, as

are all the brick parts of the city, owing to the bricks having been
only sun-dried.

The methods of construction employed in the Tiryns palace are

ot the highest interest. The foundations and about 3 feet Of the

walls above the ground are made of large blocks of stone bedded in

ckiy ; above this the wall was of brick, sun-dried, and covered with
stncco. The upper story was probably of wood. Some of the
thresholds of the doors were massive blocks of stone (XdiVos oi/Sis)

;

others were of wood (S/jt/tVos o!>o6s). Wood was also used for all the

columns, doorposts, and ant% {wapatrrdSes), and in some cases the
walls of the rooms were lined with wood, carefully fixed by dowels,

the holes for which still exist.^ The doors had pivots of bronze re-

volving in well-fitted bronze cup-like sockets let into the thresholds.

In the megaron and other rooms the floors are of good concrete,

decorated vnth a simple series of incised lines, coloured blue and
red. The stucco of the internal wall is decorated with bold and
very effective patterns— birds aud scroll-work of semi -Oriental

style ; in many cases the motives are obviously taken from textile

ornaments, as in the most archaic style of vase painting. One
example of rich and costly decoration remains,—part of a frieze of

white alabaster, sculptured in relief with rosettes and interlacing

patterns, and studded with jewel-like pieces of blue glass or enamel,

the SpiyKbs Kvimo of Od. vii. 87.' Further excavations in the

lower parts of the city will probably bring to light the dwellings

of the citizens who garrisoned the place. The great bulk of the
Tirynthians must have lived in houses outside the citadel, but
nnder the shelter of its protection, just as in mediaeval Italy villages

grew up round the castles of any powerful lord.' (J. H. M.

)

TISCHENDORF,* Loeegott Feiedeich Konstautin
(1815-1874), an eminent Biblical critic, the son of a
physician, was born on 18th January 1815 at Lengenfeld,

near Plauen, in the Saxon Voigtland.. From the gym-
nasium at Plauen he passed in 1834 to the university of

Leipsic, where he was mainly influenced by Winer, and
began to take special interest in New Testament criticism.

In 1840 he qualified as university lecturer in theology

with a dissertation on the recensions of the New Testa-

ment text, the main part of which reappeared in the follow-

ing year in the prolegomena to his first edition of the

New Testament. The importance of these early textual

studies was that they convinced him of the absolute neces-

sity of new and exacter collations of MSS., and to this

-work he now gave himself. Above all he desired to go to

Rome; but lack of help and money compelled him to tnm
first towards Paris, where he remaiued from October 1840

till January 1843, busy with the treasures of the great

library, eking out his scanty means by making collations

for other scholars, and producing for Didot several editions

of the Greek New Testament, one of them exhibiting the

form of the text corresponding most closely to the Vulgate.

The great triumph of these laborious months was the de-

cipherment of the palimpsest Codex Ephraemi Bescriptus,

of which the New Testament part was printed before he

left Paris and the Old Testament in 1845. His success

in dealing with a MS. much of which had been illegible

1 The marks of the wooden wall linings are specially clear in the

little bath-room.
' The genuineness of this line has been qhestioncd, but apnarently

without much reason.
' In modem Italian casUllo means a " village " as well as a "castle.'

In 1869 he became Konstantin von Tiachendorf, having been raised

to « place in the hereditary nobility of Russia.

23—16*

to earlier collators brought him into note and gainea public
and private support for more extended critical expeditions.
From Paris he had -paid short visits to Holland (1841) and
England (1842). In 1843 he visited Italy, and after a
stay of thirteen months went on to Egypt, Sinai, Palestine,
and the Levant, returning by Vienna and Munich.' From
Sinai he brought a great treasure, forty -three leaves of
what is now known as the Codex Sinaiticue (K), For the
time he kept the place of discovery a secret, hoping to
return and procure the rest of the book, and the fragments
were published in 1846 as the Codex Friderico-Augustanu»,
a name given in honoiir of the king of Saxony. He now
became professor in Leipsic and married (1845). His
teaching was apparently not very remarkable; but his
vacations were often occupied by fruitful critical journeys,
and in 1853 and 1859 he made a second and a third
voyage to the East. In the last of these, in which he had
the active aid of the Russian Government, he at length got
access to the remainder of the precious Sinaitic codex, and
persuaded the monks to present it to the czar, at whose
cost it was published in 1862. To gain for critical study
a manuscript in point of age second only to the famoos
Vatican Bible was a splendid triumph; but TischendorFs
Eastern journeys were rich enough in other less sensational

discoveries to deserve the highest praise.' Side by side

with his industry in collecting and collating MSS., Tischen-

dorf pursued a constant course of editorial labours, mainly
on the New Testament, until he was broken down by over-

work in 1873. He died on 7th December 1 874 at Leipsic.
The great editipn, of which the text and apparatus appeared in

1869 and 1872,' was called by himself editio viii. ; but this number
is raised to twenty or twenty-one if mere reprints from stereotype
plates and the minor editions of his great critical texts are included

;

posthumous prints bring up the total to forty-one. Four main
recensions of Tischendorfa text may be distinguished, dating respect-

ively from his editions of 1841, 1849, 1859{6rf. vii. ),1869-72 {ed. mil.).

The edition of 1849 may be regarded as historically the' most
important from the mass of new critical material it used ; that of
1859 is distinguished from Tischendorfs other editions by coming
nearer to the received text ; in the eighth edition the testimony of
the Sinaitic MS. received great (probably too great) weight. Thi
readings of the Vatican MS. were given with more exactness and
certainty than had been possible in the earlier oditions, and the
editor had also the advantage of ssing the published labours of

TregcUes. Whatever judgment may be passed on Tischendorfs
cnticai uct and power, the apparatus of th^ final edition will not
soon be superseded, and sums up a vast series of most important
services to Biblical study.

Much leas important was Tischendorfs work on the Greek 'Old
Testamcct. His edition of the Roman text, with the variants of
the Alexandrian MS., the Codex Ephraemi, and the Friderico-
Augustanus, was of service when it appeared in 1850, but being
stereotyped was not greatly improved in subsequent issues. Its

imperfections, even within the limited field it covers, may be judged
of by the aid of Nestle's appendix to the sixth issue (1880). Besides
this may be mentioned editions of the New Testament Apocrypha
(jlcts of Apostles, 1851 ; Gospels, 1853, 2d ed. 1876 ; Apocalypses,

1866), and various minor writings, in part of an apologetic character,

such as JVann wurden unsere Evangelieji ver/asst) (1865) and Haheh
v>ir den echlen Schrifltexl der EvangdisUn mid Apostel I (1873).

TISIO, or Tisi, Benvenuto (1481-1559), commonly
called II Gaeofaxo, a painter of the Ferrarese school,

He was born in 1481 at Garofolo, in the Ferrarese tenii

tory, and constantly used the gillyflower (garofalo) as a
symbol with which to sign his pictures. He took to draw-

ing in childhood, "and was put to study imder Domenico
Panetti (or Laneto), and afterwards at Cremona under his

maternal uncle, Niccol6 Soriani, a painber of credit, who
died in 1499; he also frequented the school of Boccaccio

• See his Reise in den Orient, Leipsic, l'845-46.

• The MSS. brought to Europe on the Sist two journeys are cata-

logued in the Anecdota Sacra et Pro/ana (Leipsic, 1855, enlarged 1861).

See also the Monumenta Sacra Inedita (Leipsic, 1846), and Xaaa
ColUclio of the same (1855-69). The third volume of the lf»ta ColL

gives the results of his last Eastern journey.
' The prolegomena remained un£nished at his death, and are beiAg

supplied by C. B, Gregory.

xxm. — V
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Boccaccino. Removing to Rome, he stayed fifteen months

with Giovanni Baldini, acquiring a solid style of draughts-

manship, and finally to Mantn -, where he remained two

years with Lorenzo Costa. Ee then entered the service of

the marquis Francesco Gonzaga. Afterwards he went to

Ferrara, and worked there four years, showing diligence

and delicacy without much severity or elevation of style.

Attracted by Raphael's fame, and invited by a Fertarese

gentleman, Geronimo Sagrato, he again removed to Rome,

and found the great painter very amicable ; here he stayed

two years, rendering some assistance in the Vatican frescos.

From Rome family affairs recalled him to Ferrara ; there

Duke Alphonso I. commissioned him to execute paintings,

along with the Dossi, in the Villa di Belriguardo and in

other palaces. Thus the style of Tisio partakes of the

Lombard, the Roman, and the Venetian modes. Ee painted

eitensively in Ferrara, both in oil and in fresco, two of his

principal works being the Massacre of the Innocents (1519),

in the church of S. Francesco, and the Betrayal of Christ

(1524), accounted his masterpiece. For the former he made
clay models for study and a lay figure, and executed every-

thing from nature. Both in the Ferrarese territory and in

Rome his pictures of small dimensions are very numerous.

He continued constantly at work until in 1550 blindneas

overtook him,—an affliction which he bore with patience,

being a man of pleasant friendly disposition and of devout

feeling. In the later years of his work he painted on aU

feast-days in monasteries for the love of God. He had

married at the age of forty-eight and died at Ferrara on

6th (or 16th) September 1559, leaving two children.

Garofalo combined 9acred inventions with eome very femiliar

details. A certain archaism of style, along with a strong glow of

colour, suffices to distinguish from the true method of Raphael even

those pictures in which he most closely resembles the great master,

and this is sometimes very closely. He was a friend of Giulio

Romano, Gioi'gione, Titian, and Ariosto ; in a picture of Paradise

he painted thS poet between St CatheHJne and St Sebastian. In

youth he was fond of lute-playing and also of fencing. He ranks

as the best of the Ferrarese painters ; his leading pupil was Giro-

lamo Carpi. The Adoration of the Magi, in the church of St

George near Ferrara, and a Peter Martyr, in the Dominican church,

Ferrara (sometimes assumed to have been done in rivalry of Titian),

are among his principal works not already mentioned. The Palazzo

Chigi and the Palazzo Borghese contain ' numerous examples, and
the London National Gallery four, one of them being a Madonna
and Christ enthroned, with St Francis and three other saints.

TITANIUM (atomic weight i = 48-08, 0=16), desig-

nates- in chemistry a relatively rare element, which is cus-

tomarily classed with the metals, although it comes nearer

in its character to silicon than to any of the ordinary

metals. Its discovery as an element was due to William

Gregor, who found in the mineral menaccanite a new earth,

which was regarded as the oxide of a new metal, menachin.

Independently of hiin Klaproth in 1793 discovered a new
metal in rutile and called it titanium ; he subsequently

found that it was identical with Gregor's element. The
latter name was, however, retailed. Titanium, although

pretty widely diflFused throughout the mineral kingdom,

is not found in abundance. The commonest titanium

mineral is rutile (TiOj) ; anatase and brookite, though

mineralogically different from rutile and each other, are

forms of the same binoxide.

itetallic titanium is little known. In 1822 Wollaston examined
a specimen of those beautiful copper-like crystals which are occa-

eionally met with in iron-furnace slags, and declared them to be

metallic titanium. This view had currency nntU 1849, when
Wbhler showed that the crystals are a compound, Ti(NC)j -4- STijNj,

of a cyanide and a nitride of the metal. Real titanium was made
by Wiihler and Deville in 1857 by heating to redness fluo-titanate

of potassium (see below) in vapour of sodium in an atmosphere of

dry hydrogen, and extracting the alkaline fluoride formed by water.

The metal thus produced had the appearance of iron as obtained

by the redaction of its oxide in hydrogen. When heated in air.

It bums brilliantly, with the formation of binoxide. Its most curi-

' According to T. E. Tborjie's research^^, publishsd in 1883,

ous property is the readiness with which it unites iv>.h nin'ogen gaS
into a nitride. The exact composition of this nitriae is not known ;

but when heated in hydrogen it loses part of its nitrogen as am-
monia, and becomes TijNg, a metallic-looking yellow solid, and this

when heated in nitrogen gas passes into higher nitrides, which are

again available for the production of ammonia. • Tessi^ du Mothay
In 1872 proposed to utilize these reactions for the production of

ammonia from atmosj'heric nitrogen. Of other titanium compounds
the most important are those formed on the type of TiX^, when
X = Cl,Br, oriO, &c.

Thi binoxide TiOi exists as rutile. One method of preparing a
purer oxide from the mineral is to fuse it, very finely powdered,
with six times its weight of bisulphate of potash in platinum, then
extract the fuse with cold water, and boil the filtered solution for

a long time. Titanic oxide separates out as a white hydrate, which,
however, is generally contaminated with ferric hydrate and often

with oxide of tin, SnOg. A better method is Wbhler's. He fuses

the finely powdered mineral with twice its weight of carbonate of

potash in a platinum crucible, pounds the fuse, and treats it in 8
platinum basin with aqueous hydrofluoric acid. The alkaline titan-

ate first produced is converted into crystalline fluo-titanate, TiF^K,
which is with difficulty soluble, and is extracted with hot water
and filtered off. The filtrate, which may be collected in glass

vessels if an excess of hydrofluoric acid has been avoided, deposits

the greater part of the salt on cooling. The crystals are collected,

washed, pressed, and recrystalUzed, whereby the impurities are easily

removed. The pure salt is dissolved in hot water and decomposed
with ammonia to produce a slightly ammoniacal hydrated oxide

;

this, when ignited in platinum, leaves pure TiO, in the form of
brownish lumps, the specific gravity of which varies from 3 "9 to
4 •25, according to the temperature at which it was kept in igniting.

The more intense the heat the denser the product The oxide is

fusible only in the oxy-hydrogcn flame. It is insoluble in all acids,

except in hot concentrated sulphuric, when finely powdered. Sup-
posing the excess of vitriol to nave been boiled away, the residue,

after cooling, dissolves in cold water. The solution, if boiled, de-
posits its titanic oxide as a hydrate called meta-titanic acid, be-

cause it differs in its properties from ortho-titanic acid, obtained

by decomposing a solution of the chloride in cold water with alka-

lies. The ortho-body dissolves in cold dilute acids ; the meta-body
does not. If tiianic oxide is fused with excess of alkaline carbonate
it expels CO2 parts of carbonic acid for TiO, parts of itself. The
salt RgOTiOj is decomposed by water with the formation of a solu-

tion of alkali free of titanium, and a residue of an acid titanate,

which is insoluble in water but soluble in cold aqueous mineral
acids.

The chloride TiCli is obtained as a distillate by heating to dull
redness an intimate dry mixture of the binoxide and ignited lamp-
black in dry chlorine. The reaction may be carried out in a hard
glass tube. For methods of purification we refer to the handbooks
of chemistry. The ptu-e chloride is a colourless liquid of 1 "7604

specific gravity at 0° C., boiling at 136°'4 under 753 '3 mm. pressure

(T. E. Thorpe). It fumes strongly in moist air. When dropped
very cautiously into cold water it dissolves into a clear solution,

which, however, when boiled, deposits most of its oxide in the
meta-hydrato form. There are, at least, two lower chlorides of

titanium,—one of the composition TijCl, and another of the com-
position TiCljj, both solids and both extremely prone to pass into

titanic compoulds. A solution of the tetrachloride in water, aa

well as of the-soluble hydroxide in dilute acid generally, when kept
in contact with metallic zinc, is reduced to one of the lower chlorides

with development of a violet colour. With regard to the detection

of titanium we need not add much to what we have already given

incidentally. Acid solutions of TiOg are not precipitated by sul-

phuretted hydrogen ; but snlphide of ammonium acts on them aa

if it were ammonia, the H^S Veing liberated. Oxide of titanium

when fused with microcosmic salt {i.e., NaPOj) in the oxidizing

flame yields a bead which is yellowish in the heat but colourless

after cooling. In the reducing flame the bead becomes violet, more
readily on the addition of tin ; in the presence of iron it becomes
blood-red. Titanic oxides when fused on charcoal, even with cyan-

ide of potassium, yield no metal.
.

TITANS, powerful beings of Greek mythology, the

children of Sky and Earth. According to Hesiod, the male

Titans were Oceanus, Coeus, Crius, Hyperion, lapetus, and

Cronus; the female were Thea, Rhea, Themis, Mnemosjnae,

Phoebe, and Tethys, to whom Apollodorus adds Dione.

For the rebellion of the Titans against their father Sky
(Uranus), the success and reign of Cronus, and the final

consignment of the Titans to Tartarus by Zeus, see Mytho-
logy, vol. xvii. p. 155, and SATxreN, vol. xxi. p. 326 sq.

TITHES. It has been explained in Sacrifice (vol.

xxi. p. 133) that among ancient peoples sacrificial gifts

frequently assume the character of a tribute in kind, paid
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to the deity in ackaowledgment of the fruits of the land,

or the increase of flocks attributed to his blessing. At
first this tribute is not measured or enforced by law : the

gift is a voluntary one, the magnitude of which may be
fixed by a vow, or influenced by public opinion as to what
is reasonable, but is not prescribed by any stated authority

having power to exact what is prescribed. In the oldest

Hebrew legislation sacrificial gifts to Jehovah (firstlings

and first-fruits) are demanded; but apart from the consecra-

tion of the firstlings, which is imperative (Exod. xxii, 29
tq., xixiv. 19 sq.), the amount is not fixed. In Deutero-
nomy (xiv. 22 sqq.), on the other hand, the tllhe op tenth

of corn, wine, and oil is required in addition to the

firstlings of the flock and the herd. This precept, written

down in the 7th century B.C., is plainly no innovation,

but rests on older usage (cp. Gen. ixviii. 22 ; Amos iv. 4);
the new point emphasized is not that tithes must be paid,

but that they must be consumed at the central, instead of

a local, sanctuary (Deut. xii. 6, 11, xiv. 23 sqq.), apparently

at the great autumn feast or Feast of Tabernacles (q.v.).^

Such a tithe is still nothing more than the old offering of

first-fruits (bikkiZrlm) made definite as regards quantity,

and it was only natural that as time went on there should

be some fixed standard of the due amount of the annual

eacred tribute.^ The establishment of such a standard

does not necessarily imply that full payment was exacted
;

in Gen. xsviii. 22 Jacob vows of his own free wiU to pay
tithes, just as the Arabs used to vow the tithe of the in-

crease of the flock (schol. on Hdrith, Moall., 1. 69, ed.

Arnold). The Arab did not always fulfil his vow, and
there was no force to make him do so. But, however In-

exactly it may often have been paid, the proportion of

one part in ten seems to have been accepted in many
ancient nations as the normal measure of sacred tribute

paid from the gains of husbandry, trade, or even of war.^

The tithe, in fact, appears to have been a common form

of tax upon the produce of land or other revenues, for

civil as well as for sacred purposes. We find it in Greece

(as at Athens), and in Sicily and Asia, under the Eoman
empire ; but its special home was in the East. It was

exacted on agricultural products and flocks by Hebrew
kings (1 Sam. viii. 15, 17), and on imports by the monarchs

of Babylon (Aristotle, tE(;o».,ed. Berlin, p.l352b). Aristotle

gives the tithe on fruits of the soil the first place among
the revenues of satraps {Ibid., p. 1345b), and it still forms

an important element in the fiscal system of Mohammedan
states. It will bo observed that the proportion of one in

ten has been applied in the East, and in antiquity generally,

to imports of very different kinds, and in llohammedan

taxation we find the name retained in cases where much
less than a tenth is actually taken. In like manner Aris-

totle {ut snpra) makes StjcaiTj a mere synonym of iK<f>6ptov,

or tax on produce ; the proportion of one to ten, it would

seem, was so commonly taken in antiqviity as the basis of

id valorem taxes that any such tax or tribute might be

called a tithe. As regards the sacred tithe of the Hebrews,

a distinction is drawn in Deuteronomy between the ordi-

nary annual tithe, which may not have been a full tenth,

and the " whole " or " full tithe," paid once in three years

I Cp. Dout. xxvi. with 1 Sam. i. 21 (Sept.), and Jerome on Ezek. i

Z ; and see Wellhausen, Prolegomma, p. 94 (Eng. tr., p. 92 sq.).

* In Deateronomy, accordingly, the first-fruita (bikkuHm) are not

mentionsd ; the tithe takes their place. The word translated " firat-

frnita
'

in Deut. {rishuh) ia a small gift to the priests, a mere basket-

ful (xviii. 4, irvi. 2 sq.).
_

• For instances sea Spencer, De Legibta Hehreeorum, lie. Ul, cap.

10, § 1. Among the Semites in particular note the tithe paid by the

Carthaginians to the Tyrian Melkarth (Diod., ix. 14), and the tithe of

frankincense paid in Arabia to the god Sabia (Pliny, H.N., lii. S2 ;

ud comp. W. R. Smith, ProphtU of Israd, p. 382 tq.). A tithe of

cattle appears in Lydia (Nic. Damasc, fr. 24).

(Deut. xiv. 28, xxvi. 12), which the legislator directs to

be stored at home, and spent in feeding the poor.
From Amos iv. 4 it is sometimes inferred that in the 8th centuij

B.O. the sacrificial tithe, presented at a sanctuary, waa triennial
But when the prophet, mocking the false zeal of the people, says
"Bring your sacrifices every morning and your tithes every thret
days" (not "years," as E. V.), he hardly implies mora than that
occasions of sacrifice were three times as frequent aa tithe-day, and
so alludes to the fact that there were by old usage three annual
feasts and one annual tithe. A triennial sacrifieial tithe is incon-
ceivable when it is remembered that the tithe is only an extension
of the first-fruita. The triennial tithe in Dauteronomy seems to
be rather an innovation necessary in the interests of the poor, when
sacrificial feasts were transferred to the central sanctuary, and
ceased to benefit the neighbours of the offerer, who had a prrscrip*

tivo claim to be considered on such occasions (comp. 1 Sam. ixv. t

aqq. ; Neh. viii 10 ; Luke xiv. 13).

The priests of the sanctuaries had of old a share in the

sacrificial feasts, and among those who are to share in the

triennial tithe Deuteronomy includes the Levites, i.e., the

priests of the local sanctuaries who had lost their old

perquisites by the centralization of worship. After the

return, and before the work of Ezra, when Deuteronomy
was still the law of the new Israel, but the Levites had
become subordinate ministers of the temple, and required

a more regular provision, the " whole tithe " was naturally

fixed on for this purpose ; but, instead of remaining in the

hands of the tithe-payers to be doled out in charity, it was
stored in the temple. Such, at least, was the plan pro-

posed, though from Mai. iii. 8 sqq. it appears that it was
very imperfectly carried out. As Slalachi speaks in

Deuteronomic phrase of the " whole tithe," the payment
to the Levites was perhaps still only triennial; and, if

even this was difficult to collect, we may be sure that the

minor sacrificial tithe had very nearly disappeared. The
indifference complained of in Mai. L was in great part due
to the fundamental changes in the religion of Israel, which

made private altar gifts and ' feasts almost meaningless.

On°the other hand, the provision of regular support for

the priests and Levites, the ministers of the public ritual,

was now all important, and received special attention

from Ezra and Nehemiah (Neh. x. 37 sqq., xiii. 10 sqq.).

They effected it by enforcing the new law of the priestly

code (Num. xviii. 21 sqq.), in which it is formally laid

down that the tithe is a tribute paid to the Levites, who
in turn pay a tithe of it to the priests. The plain inten-

tion of the priestly code is to allow the old tithe of

Deuteronomy to drop ; but the harmonistic interpretation

of the later scribes was to the effect that two tithes were to

be paid every year, and a third tithe, for the poor, on every

third year (Tob. i. 7 sq. ; Jos., Ant., iv. 8, § 22). The last

change in the system was the appropriation of the Levitical

tithe by the priests, which apparently was effected by John
Hyrcanus, though a tradition glaringly inconsistent with

Nehemiah ascribes it to Ezra {Mishnah, " Ma'aser Sh.," v.

15 ; "Sota," ix. 10, and Wagenseil's note).* (w. E. a)

Titha in Law.

Tithes were generally regarded up to the 17th century as existiDg

jure divino, and as having been payable to the support of the

church ever since the earliest days of Christianity. History, iu

Selden showed in his learned and exhaustive treatise {Hislonj of

TUhca, 1 61 8 ), does not bear out this view. • In the wor^s of Hallaui,
" the slow and gradual manner in which parochial churches becaine

independent appears to be of itself a sufficient answer to those who.

ascribe a great antiquity to the universal payment of tithes."*

* A cattle tithe is demanded in Levit. ixvii. 32, and spoken of -in

2 Chron. ixxi. 6. It is doubtful if this was ever acknowledged in

practice. See Kuenen, Oodsdiinsl, ii. 269 sq. , and Wellhan3en,op. ci*. , v.

1, § 2 (Eng. tr., p. 156 »?.), who argne that the passage in Leviticus is a

later addition. The tendency of the Pharisees was to pay tithe on

everything, and to make a self-righteous boast of this (Matt, xxiii. 23 ;

Luke xviiu 12\
» It was his denial of the divine right of tithes that bronght down

the wrath of the Star Chamber upon the author. He was foradto

retract an opinion too liberal for the time. Sea Seldbk.
« Hallam, MiidU Aiei. ii. 205.
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Long before the 8th century payment of tithes was enjoined by

ecclesiastical writers and by councils of the church ; but the earliest

authentic example of anytrhing like a law of the state enforcing

payment appears to occur in the Capitularies of Charlemagne at

the end of the 8th or beginning of the 9th century. Tithes were

by that enactment to be applied to the maintenance of the bishop

and clergy, the poor,' and the fabric of the church. In course of

time the principle of payment of tithes was extended far beyond

its original intention. Thus they became transferable to laymen

and saleable like ordinary property, in spite of the injunctions of

the third Lateran council, and they became payable out of sources

of income which were not originally tithable. The canon law con-

tains numerous and minute provisions on the subject of tithes.

The Decrelum forbade their alienation to lay proprietor, denounced

[excommunication against those who refused to pa^, and based the

'right of the church upon Scriptural precedents.- The Decretals

'contained provisions as to what was and what was not tithable

property, as to those privileged from payment, as to sale or hj-po-

Ihecation to laymen, as to priority over state taxes, kc' Various

questions which arose later were settled by Boniface VIII.* The
council of Trent enjoined due payment of tithes, and excommuni-
cated those who withheld them.'

In England the earliest example of legal recognition of tithes is,

according to Selden, a decree of a synod in 786.' Other examples

before the Conquest occur in the Fadus ^-El/redi et Guthrani and
the laws of Athelstan, Edgar, and Canute.' The tri;partite division

of tithes does not appear to have been recognized in England by
any genuine legal enactment except as what Mr. Kreeman calls "a
counsel of perfection."* The earliest mention of tithes in statute

law proper is in the Statute of Westminster the Second in 1285,

c. 5 (f which deals with the patron's writ de advocalioiu dccimarum.
From that date until the present year (1837) there have been a large

number of Acts dealing with tithes,—the earliest which is still law
being 2 Hen. IV. c. 4, making it an offence to purchase a bull from
the pope for the discharge of land from tithes. The law has only

attained its present condition by slow degrees, and by the combined
effect of statutes and judicial decisions. The e3'ect of the Tithe

Commutation Act of 1836 has been to make most of the old law of
merely historical interest, as in the course of the commutation all

the questions of law as to prescription, exemption, &c., would
have been duly considered by the commissioners before the rent-

charge was finally ai>portioned.

Tithes in English law are of 3 kinds.—predial, arising immedi-
ately from the soil, asof corn : mixed, arising from things nourished
by the soil, as of mill; or wool; personal, as of the profits of manual
occupations or trades. The right to the last was considerably re-

stricted by 2 and 3 Edw. YI. c. 13. They are also divided from other

points of view into ordinary and extraordinary,—the latter being a

tithe at a heavier rate charged on hop and market gardens,—and
into great and small, as a rule tliose which go to the rector and
vicar respectively. In general great tithes are predial, small are

mixed and personal. It is not everj'thing that is tithable ; ex-

eniplions are claimable either from the nature of the property or
tlie privilege of the owner. Stone, lime, and such other substsnces
»s are not of annual increase are exempt. So are creatures fcrm
ncUurse. Exempt by pri/ilege are the crown by its prerogative,

and spiritual corporatio.is in accordance with the maxim recognized
equally by canon aud common law, ecchsia daiimas noii solvit

ccclesiss. Thus a rector pays no tithes to his vicar, or a vicar to
his rector. On the same principle it is a ground of exemption that
lands were anciently the property of the privileged orders (at the
time of the dissolution of monasteries, the Cistercians and Hos-
.pitalleis), or wore lands of the greater monasteries discharged from
'tithe by 31 Hen. VIII. c. 13. Exemption may also be claimed by
n:demption, by substitution of a rent-charge, by a real composition
(that is, an agreement between the incumbent and the landowner,
with the consent of the ordinary and patron, for the discharge from
payment of tithe by means of satisfaction by giving of land or some
other real recompense), by a modus (that is, a partial discharge
owing to some customary method of tithing or modus decimandi),
or by prescription under 2 and 3 Will. IV. c. 100." Tithes in extra-
parochial places belonged at common law to the crown, except by
custom. Tithes are incorporeal hereditaments (see Real Estate),
and may be dealt with like any other real estate of that nature.
Thus they are, if in lay hands, tenements which may be entailed
or leased, are subject to dower and curtesy, are assets for the pay-
ment of debts, and are (whether in lay hands or not) within the
Statute of Limitations. They do not, however, issue out of tlie land
like rents, but are collateral to it. Accordingly tithes are always
freehold, even though they are charged on copyhold lands. Tithes

' Bee Dante Par. xii. 93, •' decimaa ou» aiinl avpcrum Dei."
' Pt. li. 16, '!. S Bk. ill. 30. 4 izlrau. Comm., bk. ill. 7.
• S€S3. XXV. 12. , « c_ vijj^ b' 2.
' The grant naid to have been made by jEthelwu'lf In' 865,' to which the

pneral payment of tithes in England has been commonly traced, appears not

Kot"s
°" ^'''"^"^''"'J' evidence

; see HaUam, Mlddla Agsa, Supplemental

' ' See Rev. Morris Fuller In NitioniU Rtvlew, November 1880.

are presumed to go to the parson of the parish. This presumption
may be rebutted by proof that some or all the tithes go to the

vicar, where the rector is in holy orders, or to a lay impropriator.

It is said that about a third part of the tithes in England is in the

hands of laymen. At on6 time arbitrary consecration of tithes waa
allowed,—that is, payment to any priest at the will of the tithe-

payer. This was forbidden by a decretal epistle of Innocent III,,

about 1200. "This epistle decretall," says Coke, "bound not the

subjects of this realm, but the same being just and reasonable they

allowed the same, and so became /ex terras."' A vestige of the

arbitrary consecration perhaps exists in the rarely occurring right

of the parson of one parish to a portion of the tithes of another.

Tithes are payable by all persons alike, whether members of the

Church of England or not. Special enactments deal with their

recovery from Roman Catholics aud Quakers. Up to 1836 titheaj

were paid in kind, unless where any other method of payment
applied in a particular case, such as a modus in the nature of a

pecduiary compensation, or a pecuniary payment under the terms
of a public or private Act, as in the city of Loudon oy 37 Hen.
VIII. c. 12, 22 and 23 Car. IL c. 15, and other Acts. Even before

1836, however, the bulk of the tithes had been commuted, but such
commutation was in ordinary cases good only duiing the- tenure of

a particular incumbency, and did not bind the incumbent's suc-

cessors. The Act of 1836 merel)* completed and gave legislative

sanction to a tendency which had been long on the increase.

The effect of the 'Tithe Commutation Act, 1836 (6 and 7 ^iU},
IV. c. 71, frequently amended since), was to substitute for the
tithe paid in kind or the fluctuating commuted tithe a rent-
charge—commonly called the tithe leit-charge—equivalent to the
market value from time to time on a septennial average of the
exact quantities of wheat, barley, and oats which made up the
legal tithes by the estimate in 1836. E.xcepted from the operation
of the Act are (unless where there is a special provision approved
by the commissioners) tithes of fi«h or of fishing, or any personal
tithes other th.in those of mills, or any mineral tithes, or pay-
ments or rent-charges in lieu of tithes in London and other
places, re.=;ting on the authority of local Acts. The Act has Hot
been wholly successful in its working. Bj the transfer of estates,
and by changes in local agriculture, the old estimates are no
longer fairly applicable in all cases. The commutation has been,
on the whole, to the advantage of the landoivuers, for the tithe
remains fixed while the rental of land since 1836 has risen, accord-
ing to Sir James Caird, from 33 millions to 52 millions per annum.
Commutation under the Act is either by a voluntary agreement,
confirmed by the tithe commissioners,'" or by an award of the
commissioners. The machinery for determining the tithe for any
given

J ear is as follows:—the Board of Tiade is to cause the
average-prices per imperial bushel of each sort of British corn to

be computed from the summaries sent by the inspectors of corn
returns, obtained from the averages stated by the inspectors, and
published in the London Gazette weekly, quarterly, and yearly,

and a septennial average is to be obtained from the sum of the
annual averages divided by seven (45 and 48 Vict. c. 37, supersed-
ing sect. 56 of the Act of 1836). The rent-charge is computed on the
basis of one-third for wheat, one-third for barley, and one-third
for oats. The respective prices were originally fixed by 7 Wilh IV.
and 1 Vict. c. 69, s. 7 (as altered by the London Gazette of 9th
December 1837), at 7s. l^d. for wheat, Ss, lljd. for barley, and
2s. 9d. for oats per busheL The prices for 1887 were 4s. lldl, .

3s. lOd., and 23. 7Jd. respectively. Owing to this fall in prices,

tithe rent-charge which stood at £100 in 1836 was worth in 1887
only £87, 8s. lOd.

After the coining into force of the Act of 1836 all lands were
discharged from tithe, and the tithe rent-charge was substituted,
payable by equal half-yearly payments, each 1st of July and 1st of
January. A tenant paying the rent-charge is to be allowed the
same in account with his landlord. The charge thus ultimately
falls upon the landlord, whether or not he pays it in the first in-

stance to the tithe-owner. Land may be given instead of a rent-
charge where the tithe-owner is an ecclesiastical person. Gardens
or small, tenements may be exempt from tithe by 3 and 4 Vict. c.

15. Later Acts give a power of redemption of rent-charge in the
case of land required for public purposes, settled land, &c. (9 and
10 Vict. c. 73 ; 23 and 24 Vict. c. 93 ; 41 aud 42 Vict. c. 42 ; 46
and 46 Vict. c. 38). Merger of the rent-charge is allowed by
tenants in fee or in tail under the Act of 1836, and by persona
having powers of appointment, tenants for life, and owners of
glebes under 1 and 2 Vict. c. 61 and 2 and 3 Vict. c. 62, The mode
of recovery of arrears provided by the Act of 1836 was a new one.
Up to that time arrears could not be distrained for, unless 'a
exceptional cases. The remedy of the parson was a suit for
subtraction of tithes, which, by 2 and 3 Edw, VI. c. 13, could
only be brought in a spiritual court. The remedy of the lay
holder was a suit or action in any temporal court by 32 Hen, VIII,

» 2 Inst.. e<i.
i<> By the Settled Land Act, 1882, the tithe commiaaloDera have, with other

bodies, been merged in the land commisBlonera constituted by the Aot
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c. 7. It is provided by the Act of 1836 that, if the rent-charga he
in arrear for twenty-one days, the person entitled to it may, after

ten days' notice in -writing, distralu upon the lands liable to the
payment of it. If it be in arrear for forty days, and there be no
Buflicient distress on the premises, a -writ of habere facias posses-

tionem may issue, directing the sheriff to summon a jury to assess

arrears. Kot more than two.years' arrears can be recovered by
cither means. It appears from these sections of the Act that the
charge binds the laud alone, and that there is no personal liability

of either landlord or tenant. Though the charge is on the land,

it is not on the inheritance, and it Las been recently decided that

arrears are not recoverable by sale of the lands out of which tlm

rent-charge issues. The assessment of the rent-charge on wastes,

common or Lammas lands, coppice wood, turnips, cattle agisted, &c.,

and the commutation of corn rents created by local Acts, are the

subject of special provisions. The Act of 1836 and later Acts pro-

Tided for the division of tlie charge upon hop grounds, orchards,

fruit plantations, and market gardens into the ordinary and extra-

ordinary charge, the latter to bo a rate per acre in addition to the

©rdinary charge. The extraordinary tithe applies only while the

land is cultivated as a hop ground, &c., and in case of new cultiva-

tion comes into operation gradually, the full rate not being levied

at once. The incidence of the extraordinary tithe having been found
an impediment to agriculture, especially in Kent, the Extraordinary
Tithe Commutation Act, 1886 (49 and 50 Vict. c. 54), was passed as

a reriiedy. It providcs-thatno extraordinary tithe is to bo charged
npon any land newly cultivated after the passing of the Act. With
regard to land subject at the passing of the Act to extraordinary

tithe, the Act enables the land commissioners to certify the capital

value of the extraordinary tithe on each farm or parcel of land, the

land to be charged in lieu of the tithe with the payment of an
annual rent-chaigo equal to 4 per cent, on the capital value. The
owner or any other person interested in the land may redeem the

charge at its capital value. Tithe rent-charge is subject by the

Act of 1836 to all parliamentary, parochial, and county rates, and is

an hereditament within the Poor Rate Act of the same year (6 and 7

Will. IV. c. 96). The latter Act further enacts that in estimating

the net annual value of rateable hereditaments, the rent is to bo

estimated free, hUcr alia, of tithe commutation rent-charge, if any.^

Scotland.—The terms "tithes'* and " teinds " are both in use, but

the latter is the more common. Teinds are either drawn in kind,

valued, or redeemed. Originally they were all drawn in kind, as in

England, hut their commutation or redemption was the subject of

many Acts of the Scottish parliament, especially those passed in

1633, the practical effect of which has been to make a fixed burden
on the land take the place of a fluctuating payment, and to sub-

Rtitute a payment of one-fifth of the rent for one-tenth of the pro-

duce. In the first instance all teinds went to the church ; but,

when at the Reformation the crown became proprietor of the church

lands, grants were made by it to the lords of erection or titulars

of the tithes, laymen holding of the crown. The Act 1587, c. 29,

annexed the church lands to the crown, with certain exceptions in

favour of lay holders and others. All bishops* teinds and those

formerly part of the revenue of the chapel royal are now crown

property. The Church Patronage Act of 1874 does not affect the

right to teinds of a patron or titular. Teinds in lay hands are sub-

ject to the burden of providing a suitable provision for the minister,

the stipend being fixed by the Court of Teinds. All lands are sub-

ject to teinds except those which before the Reformation were feued

cum decimis inchisis et nnn^Kam cnlea separalis, so that the grantee

held lands and teinds together. In order to prove such an exemp-

tion, the person claiming under a decimm inclusm title must show

that the lands and teinds belonged to a monastery, that the lands

were never tcindable, that they were novalia, or reclaimed by the

monks themselves, that the title bears that the lands are held cum
decimis inclusis, kc, and that it is previous to 15R7 The judges

of the Court of Session sit as commissioners of teinds,—a jurisdic-

tion specially preserved by art xix. of the Act of Union,—and

exercise wider powers than any existing body in England, as they

cossess at once the jurisdiction of a court of justice and of the

Engl.sh land commissioners. The constitution and procedure of

the Court of Teinds is regulated by 48 Geo. III. c. 138 and sub-

sequent Acts.*

• .Ireland.— iliiny Acts of the Irish parliament deal with tithes,

both generally and locally, the earliest being 33 Hen. VIII. c. 12,

based upon the English Act, 28 Hen. VIII. c. 20. After the

"tithe war" at the beginning of the 19th century, a tithe composi-

tion payable by the occupier was fixed by 4 Geo. IV. c. 99. In 1838

an annual rent-charge ec^ual in amount to three-fourths of the tithe

• See, In addition to the authorities already cited, Montesquieu,

Esprit des Lois, bk. xixi. c. 12 ; Prideanx, On Tithes ; Eagle, On
Titha; Shelford, On the TUhi Commutation Acts; Phillimore, Ec-

cletioitical Law, vol. iu, 1483 ; Stephen, Comm., voL ii. bk. iv. pt. ii.

ch. iii.

' See Selden, History of Tithes, c. vii. s. 9 ; G. J. Bell, Principles,

S§837, 1147; W. Bell, Law Diet, and Digest, "Teinds."'

composition was substituted for the latter by I and 2 Vict. c. 109.
The rent-charge is recoverable by distress where the person liable
is the occupier, in other cases by action in the High Court of Justice,
or by civil bill in claims under £20. The Irish Church Act, 1869
(32 and 33 Vict. c. 42), vests all tithe rent-charge then belonging
to clergy of the Irish Church in the commissioners of church tem-
poralities in Ireland. By that Act and the amending Act, 35 and
36 Vict. c. 90, the commissioners are enabled to purchase the
surrenderor assignment of any subsisting lease of tithe rent-charge
made by an ecclesiastical person or corporation, and to sell any
rent-charge vested in them to the owner of the land charged
therewith for a sura equal to twenty-two and a half years' pur-
chase. . . (J. wt.)
TITHONUS, a character of Greek mythology, a son or,

according to others, a brother of Laomedon, king of Troy.
He was beloved by Eos (the. Morning), who carried him
away and dwelt with hirn at the limit of the world, by the

Ocean stream. Eos begged of Zeus, that her lover might
live for ever, and her request was granted ; but she forgot

to ask immortal youth for him, so he shrivelled up into a

hideous old man, whom Eos kept shut up in a chamber.

At last Tithonus prayed to be rid of the burden of old age

and was turned into a grasshopper. Eos had two sons by
him—Memnon, king of .Ethiopia, and Emathion. Meranon
was killed before Troy by Achilles; but the legend is later

than the Iliad, which does not mention it. As to Eos her-

self, her name is etymologically identical with the Sanskrit

ush and the Latin aurora, both meaning " morning." Ac-

cording to Hesiod, Eos was a daughter of Hyperion and

Thea, and sister of the Sun and Moon. Homer represents

her arising every morning from the couch of Tithonus to

carry light to gods and men, drawn in a chariot up the

sky by her swift steeds Lampus and Phaethon. Her com-

mon epithet in Homer is " rosy-fingered," the meaning of

which is disputed. Besides Tithonus she loved Orion, till

Artemis shot him with an arrow in Oiiygia. She also

loved and carried off the youthful hunter Cephalus ; he

was already married to Procris, to whom, in spite of his

infidelity, he was afterwards reconciled. A peculiar form

of the Cephalus legend is given by ApoUodorus (iii. 14, 3):

Cephalus, a son of Hermes and Herse, was carried ofiF by

Eos, and from their union in Syria sprang Phaethon. By
Astrceus, Eos became the mother of the Morning Star and

all the starry host.

With regard to representations in art, the combat between Achilles

and Memnon was figured on the chest of Cypselus (Pausanlas, v.

19, 1), and it appears on early Greek vases of Melos, Corinth, and

Chal'-is. Tliere was a group of Eos carrying off Cephalus on the

roof of the Stoa Basileios at Athens, and the same scene was repre-

sented on the throne at Amyclte (Fans., i. 3, 1 ; iii. 18, 12). It

also appears on vases, and formed an acrotei-ion gioup on the temple

at Defos. Eos in her chariot is represented on vases.

See Reseller, Ait>/u!trticlie! Lezihon dtr griich. u. roai. iljlMogU, p. 1262 «9.

TITIAN (U77-1576). Tiziano VeceUio, or Vecelli,

one of the greatest painters of the world, and in especial

the typical representative of the Venetian school, was com-

monly called during his lifetime "Da Cadore," from the

place of his birth, and has also been designated ''H

Divino" The country of Cadore, in the Friuli, barren

and poor, is watered by the Piave torrent poured forth

from the Carnic Alps, and is at no great distance from

Tyrol. Titian, therefore, was not in any sense a Venetian

of the lagoons and Adriatic, but was native to a country,

and a range of association, perception, and observation, of

a directly different kind. Venice conquered Friuli at a

date not very remote from the birth of Titian; and Cadore,

having to choose between Venetian and imperial allegiance,

declar'^d for the former. Approaching the castle of Cadore

from the village Sotto Castello, one passes on the right a

cotUge of humble pretensions, inscribed as Titian's birth-

place • the precise locality is named Arsenale. The near

mountain—aU this range of hills being of dolomite for-

mation—is called Marmarolo. At the neighbouring village

of Valle was fought in Titian's lifetime the battle of
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Cadore, a Venetian victory which he recorded in a paint-

ing. In the 12th century the count of Caraino became
count also of Cadore. He was called Guecello ; and this

name descended in 1321 to the podestk (or mayor) of

Cadore, to the stock to which the painter belonged.

Titian, one of a family of four, and son of Gregorio
Vecelli, a distinguished councillor and soldier, and of his

wife Lucia, was born in 1477.

It used to be said that Titian, when a child, painted

upon the wall of the Casa Sampieri, with flower-juice, a
Madonna and Infant with a boy-angel; but modern
connoisseurs say that the picture is a common work, of a

date later than Titian's decease. He was still a child

when sent by his parents to Venice, to an uncle's house.

There he was placed under \n art -teacher, who may per-

haps have been Sebastiano Zuccato, a mosaicist and
painter now forgotten. He next became a pupil of

Gentile Bellini, whom he left after a whUe, because the

Master considered him too oflfhand in work. Here he had
the opportunity of studying many fine antiques. , His
last instructor was Giovanni Bellini ; but Titian was not

altogether satisfied with his tutoring. The youth was a

contemporary of Giorgione and Palma (Vecchio) ; when
his period of pupilage expired, he is surmised to have
entered into a sort of partnership with Giorgione. A
fresco of Hercules on the Morosini Palace is said to have

been one of his earliest works ; others were the Virgin

and Child, in the Vienna Belvedere, and the Visitation of

Mary and Elizabeth (from the convent of S. Andrea), now
in the Venetian academy. In 1507-8 Giorgione was com-

missioned by the state to execute frescos on the re-erected

Fondaco de' Tedeschi. Titian and Morto da Feltre worked
along with him, and some fragments of Titian's paintings,

which are reputed to have surpassed Giorgione's, are still

discernible. According to on© account, Giorgione was
nettled at this superiority, and denied Titian admittance

to his house thenceforth. Stories of jealousies between

painters are rife in all regions, and in none more than

in the Venetian,—various statements of this kind apply-

ing to Titian himself. One should neither accept nor re-

ject them uninquiringly ; counter-evidence of some weight

can be cited for Vecelli's vindication in relation to Moroni,

Correggio, Lotto, and Coello. Towards 1511, after the

cessation of the League of Cambrai—which had endea-

voured to shatter the power of the Venetian republic, and
had at any rate succeeded in clipping the wings of the

lion of St JIark—Vecelli went to Padua, and painted in

the Scuola di S, Antonio a series of frescos, which con-

tinue to be an object of high curiosity to the students

of his genius, although they cannot bo matched against

his finest achievements in oil painting. Another fresco,

dated 1523, is St Christopher carrying the Infant Christ,

at the foot of the doge'? steps in the ducal palace of

Venic3. From. Padna Titian la 1512 returned to Venice

;

and in 1513 ha obtained a broker's patent in the Fondaco

de' Tedeschi, termed " La Sanseria " or '• Senseria " (a pri-

vilege much coveted by rising or risen artists), and became

superintendent of the Government works, being especially

diarged to complete the paintings left unfinished by Gio-

vanni Bellini in the hall of the great council in the ducal

palace. He set up an atelier on the Grand Canal, at S.

Sasauele,—the precise site being now unknown. It was

not until 1516, upon the death of Bellini, that he came
into actual enjoyment of his patent ; at the same date an

arrangement for painting was entered into with Titian

alone, to the exclusion of other artists who had heretofore

been associated with him. The patent yielded him a good

annuity— 120 crowns—and exempted him from certain

taxes,—he being bound in return to paint likenesses of

the successive doges of his time at the fixed price of eight

crowns each. The actual number which he executed was

five. Titian, it may be welLto note as a landmark in- this

all but centenarian life of incessant artistic labour and

productiveness, was now in the fortieth year of his age.

The same year, 1516, witnessed his first journey to Fer-

rara. Two years later was produced, for the high altar of

the church of the Frari, one of his most world-renowned

masterpieces, the Assumption of the Madonna, now in the

Venetian academy. It excited a vast sensation, being

indeed the most extraordinary piece of colourist execution

on a great scale which Italy had yet seen. The signoria

took note of the facts, and did not fail to observe that

Titian was neglecting his work in the hall of the great

council.

Vecelli was now at the height of his fame ; and towards

1521, following the production of a figure of St Sebastian

for the papal legate in Brescia (a work of which there

are numerous replicas), purchasers became extremely urgent

for his productions. It may have been about 1523, after

some irregular living and a consequent fever, that ha

married a lady of whom only the Christian name, Cecilia,

has come down to us ; her first child, Pomponio, was born

in 1525, and two (or perhaps three) others followed.

Towards 1526 he became acquainted, and soon exceedingly

intimate, with Pietro Aretino, the literary bravo, of influ-

ence and audacity hitherto unexampled, who figures so

strangely in the chronicles of the- time. Titian sent a

portrait of him to Gonzaga, duke of Mantua. A great

affliction befell him in August 1530, in the death of his

wife. He then, with his three children—one of them
being the infant Lavinia, whose uirth had been fatal to the

mother—removed to a new home, and got his sister Orsa

to come from Cadore and take charge of the household.

The mansion, difficult now to find, is in the Biri Grande,

then a fashionable suburb, being in the extreme end of

Venice on the sea, with beautiful gardens and a look-out

towards Murano. In 1532 he painted in Bologna a portrait

of the emperor Charles V., and was created a count pala-

tine and knight of the Golden Spur, his children also

being made nobles of the empire,—for a painter, honours

of an unexampled kind.

The Venetian Government, dissatisfied at Titian's neg-

lect of the work for the ducal palace, ordered him in

1538 to refund the money which he had received for

time unemployed ; and Pordenone, his formidable rival of

recent years, was installed in his place. At the end of a

year, however, Pordenone died ; and Titian, who had

meanwhile applied himself diligently to painting in the

hall the battle of Cadore, was reinstated. This great

picture, which was burned with several others in 1577,

represented in life-size the moment at which the Venetian

captain, D'Alviano, fronted the enemy, with horses and

men crashing down into the stream. Fontana's engraving,

and a sketch by Titian himself in the gallery of the Uffiii

in Florence, record the energetic composition. As a matter

of professional and worldly success, his position from abouj

this time may be regarded as higher than that of any other

painter known to history, except Raphael, Michelangelo,

and at a later date Rubens. In 1540 he received a pen-

sion from D'Avalos, Marquis del Vasto, and an annuity of
,

200 crowns (which was afterwards doubled) from Charles/

V. on the treasury of Milan. Another source of profit

—

for he was always sufficiently keen after money—was a

contract, obtained in 1542, for supplying grain to Cadore,

which he visited with regularity almost every year, and
where he was both generous and iniluential. This reminds
us of Shakespeare and his relations to his birthplace,

Stratford -on-Avon ; and indeed the great Venetian and
the greater Englishman had something akin in the essen-

tially natural tone of their inspiration and performance^
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and in the personal tendency of each to look after practical

success and "the main chance" rather than to work out

aspirations and pursue ideals. Titian had a favourite

villa on the neighbouring Manza Hill, from which (it may
be inferred) he made his chief observations of landscape

form and efiFect. The so-caUed Titian's mill, constantly

discernible in his studies, is at CoUontola, neat Belluno.

A visit was paid to Rome in 1546, when he obtained the

freedom of the city, his immediate predecessor in that

honour having been Michelangelo in 1537. He could at

the same time have succeeded the painter Fra Sebastiano

in his lucrative office of the piombo, and he made no scruple

of becoming a friar for the purpose ; but this project

lapsed through his being summoned away from Venice in

1547 to paint Charles V. and others in Augsburg. He
was there again in 1550, and executed the portrait of

Philip II., which was sent to England and proved a potent

auxiliary in the suit of the prince for the hand of Queen
Mary. In the preceding year Vecelli had affianced his

daughter Lavinia, the beautiful girl whom he loved deeply
and painted various times, to Cornelio Sarcinelli of Serra-

valle ; she had succeeded her aunt Orsa, now deceased, as

the manager of the household, which, v/ith the lordly in-

come that Titian made by this time, was placed on a cor-

responding footing. The marriage took place in 1554.

She died in childbirth in 1560. The years 1551 and
1552 were among those in which Titian worked least

assiduously,—a circumstance which need excite no surprise

in the case of a man aged about seventy-five. He was at

the council of Trent towards 1555, of which his admirable
picture or finished sketch in the Louvre bears record. He
was never in Spain, notwithstanding the many statements

which have been made in the affirmative. Titian's friend

Aretino died suddenly in 1556, and another close inti-

mate, the sculptor and architect Sansovino, in 1570. With
his European fame, and many sources of wealth, Vecelli

ia the last man one would suppose to have been under the

necessity of writing querulous and dunning letters for pay-

ment, especially when the defaulter addressed was lord of

Spain and of the American Indies
;
yet he had constantly

to complain that his pictures remained unpaid for and his

pensions in arrear, and in the very year of his death

(February) he recites the many pictures which he had
sent within the preceding twenty years without receiving

their price. In fact, there is ground for thinking that all

his pensions and privileges, large as they were nominally,

brought in but precarious returns. It has been pointed

out that in the summer of 1566 (when he was elected into

the Florentine academy) he made an official declaration of

his. income, and put down the various items apparently

below their value, not naming at all his salary or pensions.

Possibly there was but too much reason for the omission.

In September 1565 Titian went to Cadore and designed

the decorations for the church at Pieve, partly executed

by his pupils. One of these is a Transfiguration, another

an Annunciation (now in S. Salvatore, Venice), inscribed

" Titianus fecit fecit," by way of protest (it is said) against

the disparagement of some persons who cavilled at the

veteran's failing handicraft. He continued to accept com-

missions to the last. He had selected as the place for his

burial the chapel of the Crucifix in the church of the Frari

;

and, in return for a grave, he offered the Franciscans a

picture of the Pietk, representing himself and his son Orazio

before the Saviour, another figure in the composition being

& sibyl. This work he nearly finished ; but some differences

arose regarding it, and he then settled to be interred in

his native Pieve. Titian was ninety-nine years of age

(more or less) when the plague,^ which was then raging in

' Out of a total population of 190,000 there perished at this time

50,000. '

Venice, seized him, and carried him off on 27th August
1 576. He was buried in the church of the Frari, as at first

intended, and his Pieti was finished by Palma Giovane.
He lies near his own famous painting, the Madonna di

Casa Pesaro. No memorial marked his grave, until by
Austrian command Canova executed the monument so well
known to sightseers. Immediately after Titian's own
death, his son and pictorial assistant Orazio died of the
same epidemic. His sumptuous mmsion was plundered
during the plague by thieves, who prowled about, scarce
controlled.

Titian was a man of correct features and handsome poreon, with
an uncommon air of penetrating observation and self - possessed
composure,—a Venetian presence worthy to pair with any of those
" most potent, grave, and reverend signers " whom his pencil has
transmitted to posterity. He was highly distinguished, courteons,
and winning in society, personally unassuming, and a fine speaker,
enjoying (as is said by Vasari, who saw him in the spring of 1666)
health and prosperity unequalled. The numerous heads currently
named Titian's Mistress might dispose us to regard the painter
as a man of more than usually relaxed morals; the fact is, however,
that these titles are mere fancy-names, and no inference one way or
the other can be drawn from them. He gave splendid entertain-
ments at times ; and it is related that, when Henry IIL of France
passed through Venice on his way from Poland to take the French
throne, he called on Titian with a train of nobles, and the painter
presented him as a gift with all the pictures of which he inquired
the price. He was not a man of universal genius or varied faculty

and accomplishment, like I>onardo da Vinci and Michelangelo

;

his one great and supreme endowment was that of painting.

Kver since Titian rose into celebrity the general verdict has been
that he is the greatest of painters, considered technically. In
the first place neither the method of fresco painting nor work of

the colossal scale to which fresco painting ministers is hero in
question. Titian's province is that of oil painting, and of painting
on a scale which, though often large and grand, is not colossal either

in dimension or in inspiration. Titian may properly be regarded
as the greatest manipulator of paint in relation to colour, tone,

luminosity, richness, texture, surface, and harmony, and with a
view to the production of a pictorial whole conveying to the eye
a true, diguified, and beautiful impression of its general subject-

matter and of the objects of sense which form its constituent parts.

In this sense Titian has never been deposed from his sovereignty

in painting, nor can one forecast the time in which he will b«
deposed. For the complex of qualities which we sum up in the

words colour, handling, and general force and harmony of effect,

he stands unmatched, although in particular items of forcible or

impressive execution— not to speak of creative invention— some
painters, one in one respect and another in another, may indisput-

ably be preferred to him. He carried to its acme that great colourist

conception of .the Venetian school of which the first masterpieces

are due to the two Bellini, to Carpaccio, and, with more fully deve-

loped suavity of manner, to Giorgione. Pre-eminent inventive

power or sublimity of intellect he never evinced. Even in energy
of action and more especially in majesty or affluence of composition

the palm is not his ; it is (so far as concerns the Venetian school)

assignable to Tintoretto. Titian is a painter who by wondronE
magic of genius aud of art satisfies the eye, and through the eye

the feelings,—sometimes the mind.
Titian's pictures abound with memories of his home-country and

of the region which led from the hill -summits of Cadore to the

queen -city of the. Adriatic He was almost the first painter to

exhibit an appreciation of mountains, mainly those of a turreted

type, exemplified in the Dolomites. Indeed he gave to landscape

generally a new and original vitality, expressing the quality of the

objects of nature and their control over the sentiments and ima-

gination with a force that had never before been approached. The
earliest Italian picture expressly designated as "landscape" was

one whichVecelfi sent in 1552 to Philip II. His productive faculty

waa immense, even when we allow for the abnormal length of hia

professional career. In Italy, England, and elsewhere more than a

thousand pictures figure as Titian's ; of these about 250 may be

regarded as dubious or spurious. There are, for instance, 9 pictures

in the London National Gallery, 18 in the Louvre, 16 in the Pitti,

18 in the Uffizi, 7 in the Naples museum, 8 in the Venetian academy

(besides the series in the private meeting -hall), and *1 in the

Madrid museum.
Naturally a good deal of attention has b«en given by artists,

connoisseurs, and experts to probing the secret of how Titisn

managed to obtain such astonisning results in colour and snrfaca

The upshot of this research is but meagre ; the secret seems to be

not so much one of workmanship as of faculty. His fgures Wore

put in with the brush dipped in a brown solution, and tben cJtcred

and worked up as his inttntion dovtdonpd. The later pictures.ware
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touched off rapidly, telling well from a distant view. Ho himself

averred that after his visit to Rome in 154S he had greatly im-

proved in art ; and in his very last days he said—certainly with the

modesty of genius, perhaps also with some of the tenacity of old age

—that he was then beginning to understand what painting meant.

In his earlier pictures the gamut of colour rests mainly upon red

Biid green, in the later ones upon deep yellow and blue. The
pigments which he used were nothing unusual ; indeed they were

both few and common. Palma Giovane records that Vecelli would

set pictures aside for months, and afterwards, examining them with

a stern countenance as if they were his mortal enemies, would set

to work upon them like a man possessed ; also that he kept many
pictures in progress' at the same time, turning from one to the

other, and that in his final operations he worked far more with

finger than with brush. It has been said, 'and probably with

truth, that he tried to emulate Palma Vecchio in softness as well

as Giorgione in richness. Michelangelo's verdict after inspecting

the picture of Danae in the Kain of Gold, executed in 1646, has

•ften been quoted. He said, " That man would have had no equal

if art had done as much for him as nature." He was thinking

principally of severity and majesty of draughtsmanship, for he
rdded, "Pity that in Venice they don't learn how to draw well."

As a draughtsman of the human figure Titian was not only

competent but good and fine, and he is reported to have studied

anatomy deeply ; but one can easily understand that he fell not a

little short of the standard of Michelangelo, and even of other

leading Florentines. He was wont to paint in a nude figure mth
Venetian red, supplemented by a little lake in the contour and
towards the extremities. He observed that a colourist ought to

manipulate white, black, and red, and that the carnations cannot
be done in a first pain-ting, but by replicating various tints and
mingling the colours. He distanced all predecessors in the study
of colour as applied to draperies,—working on the principle (in

which Giorgione may perhaps have forestiilled him) that red comes
forward to the eye, yellow retains the rays of light, and blue assi-

milates to shadow. In his subject -pictures the figures are not
very numerous, and the attitudes are mostly reserved ; even in

bacchanals or battles the athletic display has more of facility than
of furor. His architectural scenes were sometimes executed by
other persons, especially the Rosas of Brescia. The glow of lato

afternoon, or the passionate ardour of early ;;undown, was much
affected by Titian in the lighting of his pictures. Generally it may
be said that he took great pains in completing his works, and pains

also in concealing the traces of labour. He appears to have had
little liking for teaching, partly from distaste of the trouble, and
partly (if we are to believe biographers) from jealousy. He was
quite willing, however, to turn to some account the work of his

scholars : it is related that on going out-of-doors he would leave

his studio open, so that the pupils had a clandestine opportunity
of copying his works, and if the copies proved of saleable quality

he would buy them cheap, touch them up, and resell them.
Titian's family relations appear to have been happy, except as

regards his eldest son Pomponio. This youth, at the age of six,

was launched upon the ecclesiastical career ; but he proved wasteful

and worthless, and Titian at last got so disgusted with him that

he obtained the transfer to a nephew of a benefice destined for

Pomponio. The fortune which he left was, after his decease,

squandered by the tonsured prodigal. The other son Orazio, born
towards 1528, who (as we have seen) assisted Titian professionally,

became a portrait-painter of mark,—some of his likenesses, almost
comparable with Titian's own, being often confounded with his

by owners and connoissem-s. He executed an important picture

in the hall of the great council, destroyed by fire. He gave to

alchemy some of the time which might have been bestowed upon
painting. Several other artists of the Vecelli family followed in

the wake of Titian. Francesco Vecelli, his elder brother, was in-

troduced to painting by Titian (it is said at the age of twelve,

but chronology will hardly admit of this), and painted in the
church of S. Vito in Cadore a picture of the titular saint armed.
This was a noteworthy performance, of which Titian (the usual
etory) became jealous ; so Francesco was diverted from painting to
soldiering, and afterwards to mercantile life. Marco Vecelli, called
Marco di Tiiiano, Titian's nephew, born in 1545, was constantly
with the master in his'old age, and learned his methods of work.
He has left some able productions,—in the ducal palace, the Meet-
ing of Charles V. and Clement VII. in 1529 ; in S. Giacomo di
Rialto, an Annunciation ; in SS. Giovanni e Paolo, Christ Fulminant.
A son of Marco, named "Tiziano (or Tizianello), painted early in the
17th century. From a different branch of the family came Fabrizio
di Ettore, a painter who died in 1580. His brotljer Cesare, who
also left some pictures, is well known by his book of engraved
costumes, Abiti Anlichi e Moderni. Tommaso Vecelli, also- a
painte*, died in 16'20. There was another relative, Girolamo Dante,
who, being a scholar and assistant of Titian, was called Girolamo di
Tiziano. Various pictures of hi.s were touched up by the master,
and are difficult to distinguish from originals. Apart from mem-
Vers of his family, the scholars of Titian were -not numerous ; I

Paris Bordone and Bonifazio were the two of superior excellense
Domenico Teoscopoli (or Domenico Greco) was employed by the
master to engrave from his works. It is said that Titian himiolf
engraved on copper and on wood, but this may well be questionej.

"We must now briefly advert to Titian's individual works, taking
them in approximate order of time, and merely dividing portraits
from other pictures. Details already given indicate that he did not
exhibit any extreme precocity ; the earliest works which we proceed
to mention may date towards 1505. In the chapel of S. Rocco
Venice, is his Christ Carrying the Cross, now greatly dilapidated,'
which was an object of so much popular devotion as to produce
offerings which formed the first funds for building the Scuola di
S. Rocco ; in the scuola itself is his Man of Sorrows. The sin<m-'
larly beautiful picture (see Schools of Painting, vol. xxi. p. 436,
fig. 16) in the ISorghese Palace in Rome, commonly named Divine
and Human Love (by some, Artless and Sated Love), bears some
obvious relation to the style of Palma Vecchio. The story goes that
Titian was enamoured of Palma's daughter ; but nothing distinct
on this point is forthcoming. The Tribute Money (Christ and the
Pharisee), now in the Dresden gallery, dates towards 1508 ; Titian is

said to have painted this highly finished yet not "niggling" picture
in order to prove to some Germans that the effect of detail could be
produced without those extreme minutiae which mark the style of
Albert Diirer. The St Mark in the church of the Salute— the
evangelist enthroned, along with SS. Sebastian, Roch, Cosmo, and
Damiano— a picture much in the style of Giorgione, belongs to
1512. Towards 1518 waa pc\inted, also in the same class of style,

the Three Ages, now in Brldt;cwater House,—a woman guiding the
fingers of a shepherd on u rood-pipe, two sleeping children, a cupid,
an old man with two skulls, and a second shepherd in the distance,

—one of the most poetically impressive among all Titian's works.
Another work of approximate date was the Worship of Venus, in
the Madrid museum, showing a statue of Venus, two nymphs,
numerous cupids hunting a hare, and other figures. Two of the
London National Gallery pictures—thfe Holy Family and St Cathe-
rine and the Noli Me Tangere—were going on at much the same
time as the great Assumption of the Madonna. In 1521 Vecelli

finished a painting which had long beem due to Duke Alphonso of
Ferrara, probably the Bacchanal, with Ariadne dozing over her
wine-Qup, which is now in Madrid. The famous Bacchus and
Ariadne in the National Gallery was produced for the same patron,
iu 1523. The Flora of the Ufiizi, the Venus of Darmstadt, and the
lovely Venus Anadyomene of the Bridgewater Gallery may date a
year or so earlier. Another work of 1523 is the stupendous En-
tombment of Christ in the Louvre, whose depth of colour and of
shadow stands . as the pictorial equivalent of individual facial

expression ; the same composition, a less admirable work, appears
in the Manfrini Gallery. The louvre picture comes from the
Gonzaga collection and from the gallery of Charles I. in 'White-

hall. In 1530 Titian completed the St Peter Martyr for the
church of SS. Giovanni e Paolo ; for this work he bore off the
prize in competition with Palma Vecchio and Pordenone. Of all

his pictures this was the most daring in design of action, while
it yielded to none in general power of workmanship and of feelinji.

It showed the influence of Michelangelo, who was in Venice while
Vecelli was engaged upon it. A calamitous fire destroyed it in

1867 ; the copy of it which has taken its place is the handiwork of

Cardf da Cigoli. To 1530 belongs also the Madonna del Coniglio
(Louvre), painted for Gonzaga ; to 1536 the Venus of Florence

;

to 1538 the portraits of the Twelve Caesars, for Gonzaga; and
to 1539 the Presentation of the Virgin in the Temple,—one of the
conspicuous examples in the Venetian academy, yet not of the
first interest or importance. About 1540 were done the forcible

but rather uninspired paintings for S. Spirito, Venice, now in the
church of the Salute—Cain Killing Abel, the Sacrifice of Abraham,
and David and Goliath ; in 1543 the Ecce Homo of the Vienna,
gallery, where Aretino figures as Pilate. The Venus and Cupii
of Florence, the Venus of Madrid, and the Supper of Emmaus in

the Louvre were still in hand, or just completed, when Titian
was summoned to Augsburg in 1547. In 1554 he sent to Philip

II. in England a second Danae and a Venus and Adords. About
the' same time he sent to Charles V. a Trinity (or, as Titian
himself termed it. Last Judgment), which represented the emperor,
with his family and others, all in shrouds, praying to the God-
head ; Moses and various other personages are also portrayed.

This was the object upon which Charles cofltinued to keep his eyes

fixed until the ^Im of death closed on them. Later pictures, from
1558 onwards, are the Martyrdom of St Lawrence, Christ Crowned
with Thorns (Louvre), Diana and Actseon, Diana and Callisto,

Jupiter and Antiope, the Magdalene, Christ In the Garden, and
Europa,—the last six for Philip II. ; of the two Diana subjects there

are duplicates in London and in Vienna. Philip, it will be observed,

was equally an fait with nudities and with sanctities. The Jupiter

and Antiope, now much restored, is commonly called La Venus del

Pardo, having at first been in the Pardo Palace. The Magdalene
here spoken of (1561) seems to be the picture now in the Uffizi

of Florence ; Titian, in one of his letters, said that it was the matt
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ropuler picture he had ever painted. In 1683 Vecelli offered to

Philip ir his Last Supper, which had been in hand for six years ;

it was cut down in'tne Escorial to suit a particular space, and
offers DOW little noticeable beyond the fine grouping. T'«e St

Jerome of the Brera Gallery in Milan, a work of wonderful energy,

ipirit, and force, especially for a more than octogenariin hand,
was probably rather earlier than this ; there is a replica of it in

the Escorial. One of the master's latest pictures (1574-75) is in

Madrid, and commemorates the Battle of Lepanto ; it. is a work
of failing power—but still the power of a Titian. Two of the

mosaics in St Mark's church, Venice,— the Mark in pontificals,

and the eword-shiathiue angel on the right of the high altar,—are

after Yecelii'!; desigps ; out they are contrary to the true spirit of

mosaic work, and the Mark in especial is a d.ecided eyesore.

'ye now turn to the portraits,—works so great in style, so stately,

and in the best sense so simp'e in perception and feeling that, after

allowing everything' which can be said on behalf of some other

masters of the craft, such as Raphael, Velazquez, Rubens, and
Rembrandt, one is still compelled to say that Titian stands on the

whole supreme. Amonp the highest examples are—Alphonso, duke
of Ferrara (JIadriil) ; tne same duke and his second wife Laura
Dianti (Louvre), commonly called Titian and his Mistress; Francis
1. (Louvre), painted towards 1536, but not from direct sittings, for

Titian never sav/ the French king ; various likenesses of himself,

one of about 1642, and another of 1562 ; Paul IIL, also the same
pope with his grandsons Cardinal Alessaudro and Duke Ottavio
(Naples),—the former, done in about four weeks, waa presented to

the pontiff in May 1543, and cost two gold ducats ; Pietro Aretino
(Pitti) ; Titian's daughter Lavinia (with a fan in the Dresden
gallery, with a jewelled casket in Lord Cowper's collection) ; the
ijornaro Family (Alnwick Castle) ; L'Homme an Cant (Louvre),

an unknown personage, youthful and handsome, the ne pins ultra

of portraiture ; Sansovino, Eleonora duchess of Urbino, Francesco
duke of Urbino, Catherine Cornaro queen of Cyprus (these four are

in the UfEzi) ; Charles V. on horseback (Madrid) ; Cardinal Bembo
(Naples), discovered in an uncared-for condition in 1878, veiy
unlike tlie portrait in the Barberini Gallery. The female portraits

done by Titian are few, and are almost invariably of women of

exalted rank. Of Ariosto, with whom Titian was intimate in

Ferrara, though there may probably have been nothing approach-

ing to a romantic friendship between them, the painter is said to

have done three portraits. Much uncertainty, however, besets this

matter. One of the three appears as a woodcut in an edition of the

Orlando Furioso. A seconJ, now at Cobliam Hall, conesponds
with the woodcut likeness, and is signed " Titianus F." The
third, a work of admir.ble beauty, and a most fitting likeness of a

poet, is in the National Gallery of Londou. It is difficult, how-
ever, to reconcile the features here with the other portraits, and
some connoisseurs do not admit that the work is really a Titian.

JL\iiKoriti€S.—For English readers, the Life a^vi T'lnM of Titian by Crowe
and Cavalcaselle (18'7) has superseded all previous works, such as those of

Bir Abraham Hume (1629) and Ncrthcote (1830). Jlr Josiah Gilbert's book,
Ca4ore, or Tiiiaii's Country (1869), supplies many Interesting side-lights on the
subject. Mr R. F. Heath's monograph (1SS5) is founded mainly on Crowe and
Cavalcaselle and on Gilbert, and foniu a very convenient compendium. In
Italian, see the usual authorities—Tico:zi, Ridoia, Lanzi, Cc (W. JL R.)

TITLES OF HONOUR are words and phrases used

for marking and distinguishing the rank or station of

the persons to whom they are assigned and appropriated.

Whatever may have been their actual or verbal origin, it

is certain that among nations which have made any con-

siderable progress in civilization their immediate derivation

has been, in the great majority of cases from some kind of

public office or employment. As Mr Freeman has pointed

out,' the principal exceptions to this rule are the merely

complimentary additions which it is usual to accord in

Europe and America to persons who have no ascertained

place or precedence in the social scale. Among ourselves

" nister " or " master " {nmgister) and its feminine equiva-

lents, and on the Continent si{inor, seilor, and sieur (senior)

and their feminine equivalents, are the leading examples.

They are employed simply to avoid the necessity of calling

those to whom they are applied by their proper names

only, and are not indicative of any special rank or

station. In France, however, mattre,- which answers to

our mister or master, is the professional designation of an

avocat, and in England " sir," which answers to «ij>«or,

tenor, and sieur, is the appropriate prefix to the Christian

name and surname of a baronet or a knight? Of the

derivatives of dominus—don, donna, and dame—the last

in French compounded like sieur with the possessive pro-

' In Longman's May., vol. ii. p. 477 tq.

noun in ordinary speech and appearing in madame as
the feminine equivalent of monsieur, much the same
may be said as of the derivatives of magiiter and lenior.

And, although our word " lord " has a special reference to

the House of Lords, as the German Herr has to the
Herrenhaus in certain of its uses, it largely partakes of
the character which belongs to them. Its derivation is

analogous to theirs, and within somewhat narrower limits

it is almost as indiscriminately employed. More strictly

lord and lady are the equivalents of baron and baroness,

the fifth grade of the British peerage.' But colloquially

it is applied to all grades of the peerage except the first

;

and, though duchesses are not called ladies in society,

dukes are unquestionably lords in their capacity as members
of the second chamber of the legislature. Certain of the
sons and daughters of peers are lords and ladies by courtesy,

while the wives of baronets are legally and the wives of

knights are conventionally called ladies, although the wive.'<

of knights are more accurately described as dames. But
besides this we have our lord the king and our lady the

queen, lord bishops, lord lieutenants, lord justices, lord

advocates, lord mayors, lord provosts, lords of the council,

lords of the treasury, lords of the admiralty, lords of

manors, and a variety of other lords who have no neces-

sary connexion with the nobility. Lord and lady in fact

are among the titles of honour which have never been
historically associated with any particular function. Lord
was originally in Anglo-Saxon hldford, probably a corrup-

tion of hldfweard, " the warden of bread." Lady in

Anglo-Saxon \~i hlsefdige, and has also some connection

with hldf. Neither name acquired by means of official

association any definite signification beyond the more or

less general ascription of superiority.'

It is exceedingly difficult to distribute titles of honour
into rigidly distinct categories. The following is as near

an approximation as we are able to make.
I. Supreme Sovereign Titles.—Among titles implying sovereignty

the first place is occupied by ** emperor" and "king." Under
existing international arrangements the crowned heads of Europe
take precedence according to the date of their accession, and their

rank is precisely the same, whether their style is imperial or royal.

But the proper meaning of emperor is the chief of a confederation

of states of which kings are members. The German emperor i.s an
emperor in this sense, and he of course has precedence of the kings
of Saxony, Bavaria, and Wiirtomberg, whose dominions are in-

cluded in his empire. But neither he nor the emperors of Russia

and Austria have any precedence as such of the queen of the

United Kingdom or the kings of Italy and Spain. Originally the

title of king was superior to that of emperor, and it was to avoid

the assumption of the superior title of rex that the chief magi-
strates of Rome adopted the names of Ceesar, imperator, and prin-

ceps to signalize their authority. As imperator was the distinctive

title of the ruler of the Western empire, so fiaaiXeOs was the dis-

tinctive title of the ruler of the Eastern empire, and the Greek
/Sao-tXeu! is the exact equivalent of the Latin rex. The emperor of

the East was called avroKparup as well as jSao-tXci/s. But ^ao-tXei/t

came to mean the same as intpcrator in so special a way that tho

word /t}$ waa borrowed to express what had grown to he the in-

ferior dignity of king.* Under Charlemagne the imperial style of

Rome and the royal style of Germany were united.' It was,

' " The bai'on alone among the ranks of peerage can hardly be called

official, except so far as peerage itself is an office. His title rather

marks a rank or class than an office ; it does not at once point out even

the memory of distinct functions liito those of the duke, the marquis,

or the earl " {Longman s Mag., vol. ii. p. 483).

• Mllller, Lect. Sci. Lang., 2d ser., p. 255.

* Freeman, Comparative Politics, pp. 161-162,

' " Tlie great triumph in tho life of Charles the Great was when the

ambassadors of the Eastern emperor Michael addressed him according

to the full, imperial style (Eginhard, AnnaU, 8l2), ' Aquisgrani, ubi ad

imperatorem vcnerunt . , . more suo, id est, Grsca lingua, laudes ci

dixerunt, Imperatorem eum ct Basileum appellautes'" (Freeman, Com'
parative Politics, p. 353). Mr Freeman noticea also the great con-

troversy concerning the imperial titles, especially the word ^atrtXti^,

which arose three generations later between the emperors Basil the

Macedonian and Lewis the Second. See also John Lydus, Us
AfagtstrcUibus, 1, 3, on the distinction between ritpavvoi, paaiXtift, and

airroKpirwp, diacusscjl in Freeman, Comv. Pol., p. 445.

XXIIL — S3
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however, from Casar, which was common to tho Western and the

Eastern emperors alike, that the Teutonic word for emperor—
kaiser— was derived. Until recent times, in fact, no sovereign

thought of calling himself emperor unless he claimed in some way
to represent the Koman Cfesars. Down to tho beginning of the

19th ceutury a German emperor who was not Roman emperor
would have been an anomaly. At remote periods more than one

of tho West-Saxon kings called himself emperor of Britain, and
more than one king of Castile called himself emperor of the Spains.

But these assumptions appear to have been merely intended as

protests against tho assertion of superiority over them by tho

Roman emperors, German or Greek. Later on the kings of Portu-

gal called themselves emperor of the Indies. But that title, like

the queen of the United Kingdom's title of empress of India, was

secondary only and did not affect their official designation in the

hierarchy of European sovereigns.

The title of king does not suggest any of the questions which
have been raised by that of emperor. "There is," as Mr Freeman
says, "a common idea of kingship which is at once recognized,

however hard it may bo to define it. This is shown among other

things by the fact that no difficulty is ever felt as to translating the

word king and the words which answer to it in other languages."^

Etymologically indeed the Romance and Teutonic words for king

have quite distinct origins. The Latin rex corresponds to the

Sanskrit rajah, and meant originally steersman. The Teutonic

king on the contrary corresponds to the Sanski'it gtxna^a, and
" simply meant father, the fatlier of a family, tho king of his own
kin, the father of a clan, the father of a people."^ In English

there is no feminine form of king like honigin, the feminine form

of Ic'onig in German. As the feminine equivalent of king, queen is

used, which Prof. Max MuUer says is "the old word for mother."

He also cites the translation of the Bible by Ulfilas in the 4th

century to prove its meaning at that early period as wife or woman.
The queen was in fact in a special sense "the woman," or "the
wife," the higliest of women and the highest of wives in the king-

dom.' King should properly describe the head of a nation in

distinction from the head of a tribe, as emperor should properly

describe the head of a confederation in distinction from the head

of a nation. The idea of territorial sovereignty, of iingship over

a land instead of over a people, grew up under the feudal system.

In Britain it was unknown until long after the .Norman Conquest.

William the Conqueror, like Harold or Edward, was king of the

English, and it was only from the reign of Henry II. that his

successors were transformed into kings of England. The Eastern

titles of sultan and shah are accepted as equivalent to those of em-
peror and king in the West. The sovereigns of China and Japan

are called emperors both in common and in diplomatic parlance.

II. HoTwrary Religious Titles of Sovereigns.—The German em-

perors were formerly styled "defenders of the church," while the

kings of France were called "very christian majesty" and "eldest

sons of the church." The queen of England is "defender of the

faith," the emperor of Austria as king of Hungary "apostolic

majesty," the emperor of Russia as king of Poland "orthodox

majesty," the king of Spain "catholic majesty," and the king of

Portugal "very faithful majesty." All these titles were originally

conferred by the popes. But the queen of the United Kingdom

^ Freeman, Comp. Pol., p. 138.
2 Max Miiller, Lect. Sci. I^ng., 2d ser., p. 255. "All people,

save those who fancy that the name king has something to do with a

Tartar khan or with a
'

' canning " or " cunning " man, are agreed that

the English cyuing and the Sanskrit ganaka both come from the sajne

root, from that widely spread root whence comes o\ir own cyti or kin

and the Greek 7^1-05. The only question is whether there is any con-

nexion between cyning and ganaJca closer than that which is implied

in their both coming from the same original root. That is to say, are

we to suppose that cyning and ganaka are strictly the some word com-

mon to Sanskrit and Teutonic, or is it enough to think that cyning is

an independent formation made after the Teutons had separated them-

selves from the common stock ? . . . The difference between the two

derivations is not very remote, as the cyn is the ruling idea in any

case ; but if we make the word immediately cognate with ganaka we
bring in a notion about ' the father of his people ' which has no place

if we simply derive cyning from cyn " (Freeman, Comp. Pol.
, pp.

450-451 ; see also his Norm. Cong., vol. L p. 583, and Qrowlh of
the Etiqlish Constitution, p. 171).

* " The king's wife was called regiyia in Latin from the beginning

;

but there is no English word answering to regina : we have not and

never had a'ay word like the German kOnigin. The queen is simply

queen {cwen), woman, wife, the highest of wives in her husband's

dominions. So the earl's wift^ wsa simply tho earl'a wife ; the Nor-

man style of countess now came in to fill up what was thought a

defect. So with all strictly English titles, knight, sheriff, portreeve,

alderman : they have no feminines ; in most cases the wife does not

share her husband's dignity. But the mayor, being a French title,

has his mayoress, just as the duke has his duchess " (Freeman on

"Titles," in Longman's Magazine, vol. ii. p. 489).

and the emperor of Austria alone employ them as part of theii

official description.

III. Inferior Titles of Sovereignty.—Grand-dukes rank next to

kings. Grand -duke was the original title of the czars and was
introduced into western Europe by Pope Pius V., who created

Cosimo do' Medici graud-duko of Tuscany in the last half of the

I6th century. There are now seven reigning graud-dukes in

Germany. Prince and duke are titles also borne by the reigning

chiefs of minor Germanic states. There are reigning princes of

Monaco and Jlontenegro. The Eastern equivalents for these sub-

ordinate titles are khediv^, emir, khan, and bey.

IV. Titles of Noiility.—The titles of the greater nobility are

prince, duke, marquis, earl or count, viscount, and baron, and most
of them exist in all European empires and kingdoms. In tho
United Kingdom there are no princes outside tho royul family.

In Russia there arc no dukes except the imperial graud-dukes
and. neither marquises nor viscounts. In Germany there are no
viscounts. Among the titles of the lesser nobility or gentry baronet
and es'ipiire are peculiar to the United Kingdom. Knight, chevalier,

and ritter are recognized throughout Europe, and as far as Persia

and Japan. Of old time in Scotland baron, now represented by
laird, was not a title of the greater nobility, and the same may bo

said of frciherr in Germany. The peculiar designations of the
chiefs of some of the Scottish clans and Irish septs, as The Chisholm,
The O'Donoghue, Cameron of Lochiel, MacgOlicuddy of the Reeks,
and others must also be included among titles of honour. It

would be improper to prefix "mister," or to affix "esquire," to

their names in addressing them either orally or in writing, and
their wives are always called madam. Pasha, bey, and effcndi aro
the most familiar of the Eastern titles of nobility. The ecclesi-

astical titles of archbishop, bishop, dean, &c., and the military

and naval titles of field-marshal, admiral, general, colonel, major,

captain, &c., are common to all the countries of Europe, and
are expressed by words in their several languages which are tho
precise equivalents of each other. But their incidentally dignified

character is so overshadowed by their essentially administrative

character that they can be regardedas titles of honour only in tlio

same sense as the titles of officers of state or justice.

To the foregoing titles of honour may be added the large assort-

ment of complimentary epithets which are attendant on them, and
which are used as alternatively descriptive of the persons by whom
they are borne. The Roman Ccesars were by decree of the senate

called in Latin aitgicstics, or sacred, which was rendered in Greek
by aefSaarbf, or adorable. They were also habitually styled divi,

piits SLudfelix, cleme-ns, tranquillus, ^n(\. sanctissimus, Avgustalis
majestas and ayia ^aaiXeia were among the styles of the Western
and Eastern emperors respectively. Majesty, sacred majesty, or

Caesarean majesty, was the peculiar title of the emperors, and it

was not assumed by any of the other sovereigns of Europe until

comparatively modern times. But it is said to have been adopted
in France as early as the reigii of Louis XI. ; in England the first

king who used it was Henry VIII. Before that the kings of Eng-
land had been called grace and highness, and sometimes excellent

grace and kingly highness. All emperors are now imperial majes-

ties, and all kings majesties, while grand-dukes, royal highnesses,

and all inferior reigning potentates are highnesses of one sort or

another. Imperial or royal highness is the proper title of the sons

and daughters of emperors and kings, serene highness, or highness

merely, being that of the members of princely families. The
German hoheit, although it is commonly employed as the equivalent

of highness or altcssc, has a special signification of its own. It

holds an intermediate rank between altesse royal or royal highness

and altesse sSrenissime or serene highness, unless it is qualified by
the adjectives kaiserliehc or koniglichc. For many years, however,

it has been appropriated to the less important reigning and the

mediatized princely houses, to distinguish them from the princely

houses of now creation and the mediatized countly houses, to whom
the titles of durchlaucht and erlaucht are severally assigned. In

the United Kingdom grace is the title of dukes and duchesses, and
lordship and ladyship of all other grades of the peerage and the

bearers of courtesy titles of superior rank to any one of them.

Dukes and duchesses are styled most noble, marquises and mar-

chionesses most honourable, and all other peers and peeresses, lords

and ladies by courtesy
;
privy councillors and the lord mayor of

London are styled right honourable. Honourable is the title of

the younger sons of earls, the sons and daughters of viscounts and
barons, and the judges of the High Court of Justice. Archbishops

are most reverend, bishops right reverend, deans very reverend,

archdeacons venerable, and all clergymen reverend. The pope is

his holiness, and cardinals are eminences. Viceroys, ambassadors,

and governors are excellencies. But we have not yet rivalled thti

nice gradations in the descending scale of illustres, spectabilcs, clar-

issimi, perfectissimi, and egrcgii which characterized the official or

administrative hierarchy of the later Roman empire. (F. DR.)

TITMOUSE (Anglo-Saxon Afase and Tytmase, German
Meise, Swedish Mes, Dutch Mees, French Mesange), th»'
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namei long in use for several speciea of small English

birds, whicli are further flistinguished from one another

by some characteristic appellation. These go to make up

the genus Pants of Linnaeus, and with a very uncertain

number of other genera form the Family Paridx of

modern ornithology. Its limits are, however, very ill-

defined ; and here only the species best known to English

readers can be noticed.

Tlie first to be mentioned b that called from its comparatively

larRo size the Great Titmouse, P. major, but known also in many

parts as the Oxeye," conspicuous by its black head, white cheeks,

«id yellow breast, down which runs a black Une, while in spring

the cock makes himself heard by a loud love-note that resembles

the noise made in sharpening a saw. It is widely distributed

tlirou''hout the British Islands, and over neatly the whole of

Enrope and northern Asia. The next is the Blue Titmouse, Blue-

cap or Nun, P. cceruleus, smaller than the last and mere common.

Its names are so characteristic as to make any description needless.

A tliird common species, but not so numerous as either of the

foregoing, is the Coal-Titmouse, P. ater, distinguished by its black

cap whito cheeks, and white nape. Some interest attaches to this

species because of the differance observable between the race in-

habiting the scanty remnants of the ancient Scottish forests and

that which occurs throughout the rest of Britain. The former is

more brightlv tinted than the latter, having a clear bluish grey

mantle and the lower part of the back greenish, hardly either of

which colours are to be seen in the same parts of more southjrn

Mamples, which last have been described as forming a distinct

species, P. bntannicus. But it is to bo observed that the denizens

of the old Scotch fir-woods are.nearly midway in coloration between

the din<Ty southern birds andjthose which prevail over the greater

part of°the Continent It would therefore seem unreasonable to

speak of two species only : there should be cither ihree or one, and

the latter alternative is to be preferred, provided the existence of

the local races bo duly recognized. Much the same thing 13 to be

noticed in the next species to be mentioned, the Marsh-Titmouse,

P pahtstris, which, sombre as ia its plumage, is subject to con-

siderable local variation in its very extensive range, and has been

called P. borealis in Scandinavia, P. alpestrw m the Alps, and P.

lugubris m south-eastern Europe, to say nothing of forms like

P baicahnsis, P. ccmchallcensis, and others, whose names denote

its local variation? in northern Asia, while no great violence is

exercised if to tncse bo tacked on P. airicapilla with several

ffcographical races which inhabit North America. A fifth Bn.ish

ipecies is the rare Crested Titmouse, P. crUlatus, only found m
limited districts in Scotland, though common enough, especiaUy

m pine-woods, in many parts of Europe.
_ ...-.

It is impossible to state how many species of Parua exist, tbeu:

recofuition at present being whoUy subjective to the view taken

by tiie investigator of the group. Its latest monographer is Dr

Gadow (Cat B. Br. ilusaim, viii. pp. 3-53), who recogTiizes forty-

ei<rht, besides several sub-species. North-American ornithologists

include some fifteen as inhabitants of Canada and the United States
;

but scarcely two writers agree on this point, owing to the existence

•f so many local forms. Of the speciea inhabiting the Indian and

Ethiopian Regions there is no space here to treat, and for the same

reason the presumably allied forms of Australia and New Zealand

must be left unnoticed. During the greater part of the year the

various species of the genus Paints associate in famUy parties in a

way that has been already described (Bikds vol. ul, p. 766), and

•nlv break up into pairs at the beginning of the breeding-season.

The nests are neariy always placed in a hoUow stump, and consist

•fa mass of moss, feathers, and hair, the last bemg workea almost

into a kind of felt. Thereon the eggs, often to the number of eight

•t nine are laid, and these have a translujent white shell, freckled

•r spotted with rust-colour. The first plumage of the young

.losely resembles that of the parents ; but, so far as is known, it has

always a yellower tinge, very apparent on the parts, if therr be

such which in the adult are white. Few buds a/o more restless

in disposition, and if " irritability" be the test of high organiza-

tion, Ssamu^h bepraised systematist asserts, the Portrfs should

rtand very near the top of the list. Most of the Eurc^-an species

and some of the North-American become familiar, haunt.ng the

neighbourhood of houses, especially in winter, and readily avaiTiug

> The prefix "Tit," by heedless writers often used alone, though

equally proper to the Titlark (cf. Pirrr, vol. six. p. 112), is perhaps

S^ate wTth the Greek r<r(,, which originally meant a small chirping

bW M«„. Nat. History, ser. 4, x p. 227),
""f <''%''^'™°f"J"™

i, the Icelandic Titli^g<,r-the English or at least Scottish r.tf,,.y

U is by false analogy that the plural of Titmouse " °','"i» ^'"'^: ''

should be TU,nr>„s" A nickname is very otten added, as with many

rther familiar English birds, and ia this ca.se it la Tom
» The signification of this name is obscure It may perhaps be

correlated with a Swedish name for tLe \>iid—Talgoxe.

themselves of such scraps of food, about the nature of whi.b thej

are not particular, as they can get.* By gardeners every Tit

mouse is generally regarded as an enemy, ior it is supposed to. do

infinite damage to the buds of fruit-trees and bushes ; but the

accusation ia wholly false, for the buds destroyed are always found

to bo those to which a grub—the bird's real object—baa got access,

so that there can bo little doubt that the Titmouse is a great

benefactor to the horticulturist, and hardly ever more so than

when the careless spectator of its deeds is supposing it to be bent

on mischief.

Akin to the genns Parua, but in many respects differing from it,

is Acredula, containing that curious-looking bird the Long-tailed or

Bottle-Titmouse, with its many local races or species, which mtist

be here passed over without a word. The bird iteolf, having' its

tail longer than ita body, is unlike any other found in the northern

hemisphere, while its nest is a perfect marvel of construction,

being in shape nearly oval with a small hole in one side. The
e.i:terior i.s studded with pieces of lichen, worked into a firm texture

of moss, wool, and spiders' nests, and the inside is profusely lined

with soft feathers—2379 having been, says Macgillvray, counted

in one example. Not inferior in beauty or ingenuity is the nest

built by the Penduline Titmouse, ^githaljis pcndulinus, of the

south of Europe, which differs, however, not merely in composition

b.it in being suspended to a bough, while the former is nearlj

always placed between two or more branches.

The so-called Bearded Titmouse, Panurus Uarmieut,

has habits wholly unlike those of any of the foregoing,

and certainly does not belong to the Family Parida,

though its real affinity has not yet been clearly shown.

It was formerly found in many parts of England, cspeciallj

in the eastern counties, where it bore the name of Keed'

Pheasant^; but through the draining of meres, the destruc-

tion of reed-beds, and (it must be added) the rapacity oi

collectors it now only exists as a native in a very few

localities. It is a beautiful little bird of a bright tawny

colour, variegated with black and white, while tii? cock ia

further distinguished by a bluish grey head and a black

tuft of feathers on each side of the chin. Its chief food

seems to be the smaller kinds of freshwater mollusks,

which it finds among the reed-beds it seldom quits.

The general affinities of the Parida seem to lie rather

with the Sitlidm {<:/. Nuthatch, vol. xvii. p. 665) and

the Tree -Creepers; and those systematists who would

ally them to the Laniids (Shkikh, vol. sxi. p. 845), or

stiil more interpose the last between the former Families,

have yet to find grounds for so doing. (a. N.)

TITUS. By this, his Roman praenoman, is usually

known the eleventh of the Twelve Cssars, Titus Fla'vtus

Sabinus Vespasiamus, emperor from 79 to 81 a.d. With

his father Vespasian, who rose to empire from the camp,

began the Flavian line of emperors, the last three Cajsars.

Titus was born in 40, the year of the assassination of tht

fourth CKsar, Caius Caligula, and -was brought up in tht

household of Claudius, with that emperor's son, Britanni-

cus. There was a story that he was dining at Nero's

table when Britannicus was poisoned, and that he himself

tasted the fatal cup, and had in consequence a serious

illness. Some time afterwards he erected two statues to

the young prince's memory. Educated in the imperial

court, he was thoroughly trained in all elegant accom-

plishments : he could speak Greek fluently, and could

compose verses ; he was a proficient in music ; he could

write shorthand, and could imitate handwriting so skil-

fully that he used to say that he might have been a most

8 Persons fond of watching the habits of birds may with litUe

trouble provide a pleasing spectacle by adoptmg the plan, prachSed

bv the late Mr A. E. Knox, of hanging a lump of suet or Ullow by

short striae to the end of a flexible rod stuck aslant into the ground

close to the window of » sitting-room. It is seldom long before »

Titmouse of some kind Bnds the dainty, and once fomid visits ar»

made to it nntU every morsel is picked off. The attitudes of the bird*

aa they cling to the swinging lore are very diverting, and none but a

Titmouse can succeed in keeping a foothold upon it.

The common names given to this bird are so very inapplicable

that it is a pity that " SilereUa" (from nlcr, an osier) bestowed upon

It by Sir T. Browne, its original discoverer, cannot be restored.
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successful forger. He was very handsome, with a fine

commanding expression, and' a vigorous frame, well

trained in all the exercises of a soldier. As a young man
he served with credit in Germany and in Britain, and he

practised at the bar. Soon he had the command of a

legion, and joined his father in Syria ; he took an active

part in the Jewish war, capturing several important fort-

resses, among them Tarichsese and Gamala. In 68 he

went at his father's bidding on a visit of congratulation

to the newly proclaimed emperor, Galba ; but, hearing of

Galba's death and of the general confusion in the Roman
world, he returned to his father in Palestine, having in

the meantime consulted the oracle of the Paphian Venus

as to his prospects and received a favourable answer.

In the following year Vespasian, who, through his son's

pleasing manner and adroit management, had made a

friend of Mucianus, the governor of Syria, became em-

peror, and left Titus to finally settle the Jewish war by

the capture of Jerusalem. Titus conducted the siege of

the city, which for some months was defended amid in-

credible horrors, with signal ability, and took and destroyed

it in September 70. The army saluted their victorious

general by the title of "imperator"; in the East Titus

was now supreme, and practically emperor. . On his return

to Italy by way of Alexandria he fell in with that strange

professor of mystical philosophy and magic, ApoUonius of

Tyana, and listened, it is said, to his pedantic talk and

advice. As soon as he arrived at Rome there was the

usual triumph for a decisive victory, and both father and

Bon shared it. On the arch of Titus, as it is called,

erected some few years afterwards (see vol. xx. p. 830),

may still be seen sculptured representations of Jewish

captives and of the captured trophies. Titus was now
formally associated with his father in the government, with

the title of Caesar, and during the nine remaining years of

Vespasian's reign he controlled the administration, and

was in fact emperor. He was anything but popular • he

had the character of being luxurious, self-indulgent, pro-

fligate, and cruel. Summary execution of obnoxious per-

sons seems to have been not uncommon. There was a

bad scandal too about his connexion with the shameless

Jewish beauty Berenice, the sister of the Agrippa of the

Acts of the Apostles; both brother and sister followed

Titus to Rome, and were allowed to reside in the imperial

palace. Public opinion at Rome was outraged, and Titus,

though he had promised Berenice marriage, felt obliged

to send her back to the East. Vespasian died in 79,

leaving his son a safe throne and a well-filled treasury.

The forebodings of the people were agreeably disappointed,

for Titus, who, it was feared, would be a second Nero,

was known as the " love and delight of mankind." It is

possible that his popularity was in some degree due to

the fears which the depravity of his brother Domitian,

who, it was knovm, was to succeed him, had begun to

excite ; but he had the tact to make himself liked by all.

He seem.s to have been thoroughly kindly and good-

natured ; he delighted in giving splendid presents, and

his memorable saying, " I have lost a day," is said to have

been uttered one evening at the dinner table when he

suddenly remembered that he had not bestowed a gift on

any one that day.

Titus, like his father, spent money on great public works

and in adding to the magnificence of Rome. The Colosseum

was completed and dedicated in lis reign, with combats of

gladiators, shows of wild beasts, and sham sea-fights and

representations of some of the great Greek naval battles.

He gave the city what we should now call "a people's

palace" in his splendid baths, which surpassed those of

Agrippa and of Nero, and supplied the mob with every

luxurious appliance free of cost

During his reign, in 79, occurred the memorable erup-

tion of Vesuvius which destroyed Herculaneum aird

Pompeii. The emperor visited the scenes of desolatinn

and contributed liberally to the relief of the distresstd

inhabitants.' During his absence a fire raged for three

days at Rome, in which the Capitol was burnt ; thon

followed a pestilence, and again Titus not only helped

freely with his purse, but took pains to acquaint himself

with the sufferers and gave them his personal sympathy.
Italy and the Roman world generally were quiet and peace-

ful during this brief reign. The only fighting was in

Britain under Agricola, who in the year 80 carried the

Roman arms into Scotland as far as the Tay. In the

following September Titus died, being in his fortieth

year, after a reign of two years and rather more than

two months. On his deathbed he said, so the story went,

that there was but one thing of which he repented : this

was commonly supposed to point to his having spared to

punish his brother Domitian, who had more than once

plotted against his life, and whose succession to empire he
must have felt would be a calamity for Rome. The verdict

of history is on the whole favourable to Titus, and perhaps

deservedly so ; but the general feeling throughout the

Roman world after his death was that he had been

fortunate in the briefness of his reign.

An admirable account of this emperor will bo found in Merivale's

History of the Jiomans under the Empire, ch. 60. (W. J. B.

)

TITUS, one of the companions of St Paul, was of Greek
origin (Gal. ii. 3), and appears to have been among the

apostle's earliest converts ; he is first mentioned (Gal. ii.

1) as having accompanied Paul, then in the course of his

second missionary journey, from Antioch to Jerusalem.

Here the Judaizing brethren desired that he should be

circumcised; but the liberty of the gospel was successfully

maintained. He was afterwards sent by Paul from

Ephesus to Corinth, with, it would seem, a letter, no

longer extant, more than once referred to in 2 Corinthians

(ii. 3, vii. 8; comp. vol. vi. p. 401). He rejoined the

apostle with favourable reports from Corinth in Mace-

donia, and was again sent (from Philippi) with another

epistle, probably what is now known as the second, to the

Corinthians, and charged with the further duty of promot-

ing the proposed coUection for poor Christians in Jud»a.

This is practicaUy all that is known of him from the un-

disputed Pauline epistles. He is nowhere mentioned in

the Acts. In the pastoral epistle with which his name is

associated he is represented (Tit. i. 5) as having been

left by Paul in Crete to " set in order the things that are

wanting, and ordain elders in every city." He is expected

afterwards to join Paid at Nicopolis (iii. 12). In 2 Tim.

iv. 10 he is spoken of as having gone to Dalmatia. Tradi-

tion, obviously resting on the Epistle to Titus, has it that

he died in Crete as bishop at an advanced age.

TITUS, Epistle to. See Pastoeal Epistles. yoI.

sviii. p. 348 sq.

TITUSVILLE, a city of the United States, in Craw-

ford county, Pennsylvania, in 41° 38' N. lat. and 79°

42' W. long., stands upon Oil Creek, in the midst of the

oil region of north-western Pennsylvania. Its predomin-

ant industries have reference to the production, refining,

and transportation of petroleum. It has two railroads

—

the Dunkirk, Allegheny, and Pittsburg, and the Buffalo,

New York, and Philadelphia. The city had a population

of 8639 in 1870 and of 9046 in 1880.

Titusville, originally a small lumbering town, began it3 careei

of prosperity in 1859, when oil was discovered in this region, anj

during the succeeding years it was the scene of very great activity.

It was chartered in 1867, when at the zenith of its prosperity.

Since that time it has settled down to a less feverish and more
healthy growth.

TIUMEN. See Tyumen.
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TIVERTON, a borough of Devonshire, England, is

finely situated in the midst of beautiful scenery at the con-

fluence of the Lowman and the Exe, 14 J miles north of

Ebceter and 184 west^south-west of London, A branch line

connects it with the Great Western, and the Exe Valley

Railway with Exeter and Dulverton. The greater part of

the town is on the left bank of the Exe ; the four principal

streets are wide and regular. Since 1262, when Amicia,

countess of Devon, caused a stream of water to be directed

from Norwood to Tiverton, a distance of 5 miles, every

street has had a constantly flowing supply. At points

now spanned by bridges there were formerly two fords, one

over the Exe and the other over the Lowman ; hence
Twofordton and Twyfordton the former names of the town.

There sbill remain the principal gateway and an octagonal

turret of the ancient castle (now a private residence), built

in 1106 by Richard de Riparus or Redvers, first earl of

Devon, and the chief residence of the Redvers till the execu-

tion of Henry Courtenay, marquis of Exeter, in 1039. The
Host ancient part of the church of St Peter ia the Norman
ifoorway ; the embattled western toVer is 120 feet in

Veight. For Blundell's free grammar-school (1604) new
I'uildings have recently been erected in the Tudor style.

iXjnong other educational establishments are the school of

(cience and art, the blue coat charity school (1714; re-

tistablished as a middle boys' and middle girls' school in

1876), and the Chilcott free school (1611). The other

principal public buildings are the market-house (1830-31),

the infirmary (1852), the town-hall (1864), and several

almshouses. Tiverton was formerly famed for its woollen

manufacture, introduced in the 1 4th century ; its annual

returns in 1612 were estimated at £300,000, about 8000
persons being employed in the industry. It is now chiefly

noted for its lace manufacture, established by John Heath-

coat, the inventor of the bobbin net frame. The popula-

tion of the municipal borough (area, 17,491 acres) in 1871
was 10,024, and in 1881 it was 10,462.

The towu existed iu Saxon times. In the reign of Edward the

Confessor it was held by vassals or servants, and in Domesday it

is entered as terra regis. In 1200 it had a market and three annual

fairs. After the introduction of the woollen trade in 1353 it rapidly

increased, and Camden states that the trade had brought it " much
gain and glory." The town and castle were taken by Fairfax in

1846. Tiverton suffered from the plague in 1591 (when it had 5000

inhabitants), and from fire in 1598, 1612, and 1731. It was incor-

porated by James I. in 1615 ; but in 1732 its charter was forfeited,

and a second was not bestowed till 1737. The borougli was deprived

of parliamentary representation in 1885.

fiee Harding's History of Tivertorit 2 vols., 1845. ,

TIVOLI (Lat. Tibur), a town of Italy, situated 17

miles east-north-east of Rome on one of the spurs of

Monte Ripoli, 830 feet above the sea. Its position is

very striking and beautiful ; it stands partly at the edge

of the lofty clifi" over which the river Anio falls in a most

imposing mass of water. The present aspect of the fall

is very different from what it was in ancient times, as the

water has undermined and carried away great masses of

the rock. In 1881 the population of the town was

9730, and of the commune 10,297.

Ancient Tibur was founded, according to the legend adopted by

the Roman poets, many centuries before Rome, by the Siculi.*

They were expelled by a Greek named Tiburtus, the son of Catil-

Ina, who became the eponymous hero of Tibur.^ During the early

historic period Tibur, which stood on the borders of the Sabine

territory, was always a bitter enemy of Rome, and on many

occasions allied itself to various peoples, even the Gauls, in their

attacks on the city. With the rest of Latiiim, Tibur was finally

conquered by Rome in 335 B.O., and on account of its constant

enmity was treated with much severity, not being admitted to the

Roman franchise till towards the close of the republican period.

Almost no mention of Tibur occurs during the time of the ernpiro
;

but the town is recorded to have suffered severely dunng the Gothic

invasiou in the 6th century ^

Remains of its city wall still exist, built of squared blocks of
tufa

; but the whole circuit is not clearly determinable. Even
the site of the large and wealthy tetnple of Hercules is doubtful,
which stood in an extensive temenos, containing libraries and a
porticus, where Augustus sometimes administered justice.' At th«
edge of the cliff still stands a small circular temple, of doubtful
dedication, which once had eighteen columns, and closely re-

sembled that in the Forum Boarium of Rome. Its cella walls »r«
of concrete faced with opus reticulatum, and its columns of tra-
vertine ; it dates from about the time of Christ. Its popular
name is the "temple of the Sibyl."* Close by is another small
prostyle -tetrastyle temple resembling that (so called) of Fortuna
Virilis in Rome. Remains of the circuit wall of the forum also
exist, with a largo apsidal projection, as well as an extensive
cryptoporticus, faced with blank areading and divided internally
by a row of twenty-eight columns. Tibur was a favourite summer
residence of many wealthy Komans under the empire, and
especially of Horace and Maecenas." One of the chief aqueducts of

Rome, "Auio vetus," started from the Anio at Tibur. The
ancient "lapis Tiburtiuus" (modern travertine) was so called

from its chief quarries at Tibur, where it has been during long
ages deposited by the water of the river Anio.

Hadrian's villa, which stands at the foot of the Tibur spur of
hill about 2 miles distant, is one of the most important Roman
remains in the world. Between 1870 and 1882 the greater part of
its immense area was excavated ; the whole circuit was once no
less than 8 miles. The scheme of this wonderful group of build-
ings was the fancy of the rich and highly educated emperor
Hadrian, who desired to reproduce, within a short distance of

Rome, a nujiber of the chief Greek sites and buildings which he
had visited in different parts of the world. Besides his own palaca

he built a large stoa poecile, copied from that at Athens, an odenm,
a lyceum, an academy (with its gardens, halls, and porticus),

libraries, Latin and Greek theatres, a stadium, palaestra, hippo-
drome, baths, and many temples. Large gardens, divided into an
artificial "Vale of Tempo," "Elysian fields," and "Tartarus,"
were watered by a winding stream named the "Euripus. " In
another place stood a ^serapeum," copied from that at Alexandria,
and filled with pseudo-Egyptian statues and reliefs, many of which
have been recently unearthed. Barracks for the praetorian guard
and rows of dwellings for slaves completed this magnificent group
of buildings. In many parts the existing remains are well pre-

served and in some cases the uses of the different buildings can be

determined.' The main walls are of concrete faced with mix^d
brick and opus reticulatum, once wholly covered with magnificent

Oriental marbles and crowded with fine Greek and Graeco-Roman
sculpture ; mosaic of marble and glass was Javishly used for floors,

walls, and vaults, together with the most elaborate painted decora-

tions. A large number of fine works of art have been discovered

hero, such as the mosaic of " Pliny's doves " and the Faun in rosso

antico now in the Capitol. It is probable that the Venus de'

Medici came from this villa, together with many other statuea

found in the 16th century whose provenance is now forgotten.

TLAXCALA {Tlascala, i.e., " House of Bread "), an his-

torical city of Mexico, capital of the state of Tlaxcala, which

nearly coincides with the old native republi.; of Tlaxcala,

occupying the easternmost of the four sections into which

the Anahnac plateau is here divided by ranges of liills,

between 19° and 20° N. lat. The modern town, statiding

on the site of the old Indian capital, lies (in 19° 19' N.

lat., 98° 6' W. long.) on the little river Papagallo (Atoyac,

formerly Zahuatl), which flows between two hills at an

altitude of considerably over 7000 feet, some 30 lailea

north of La Puebla and 170 by rail from Vera Cruz.

Tlaxcala was founded probably about the close of the

13th century, when the Tlaxcalteca, a branch of the

Nahuatl race closely akin to the Aztecs, withdrew from

the western side of the central lacustrine district and

established a powerful democratic state in a somewhat

secluded, hill -encircled, but highly productive tract, 90

miles in length by 70 in breadth, with a total area of

over 1550 square miles. The Tlaxcaltecs, hereditary foes

of the Aztecs, became, after a short resistance (September

1519), the firm allies of the Spaniards, their co-operotion

contributing largely, if not, mainly, to the overthrow of

' Dion.,
• Hor

., 1,16, and Plin., H. AT., xvi 87

, Od., I 18, 2 : Ov., Fast., v. 74 ; Virg., .*«., vU. 8Ta

» See App., Bell. Civ., v. 24 ; and Suet., Aug., 72.

• It has also been called the temple of Vesta, but the re«I site of

this last was on the other side of the river.

• Hor., Od., L 7, 10, and iL 6, 6.

• Many of the nonies given to differeDt part* by the Roman tBtl

qnariea are based on mer« cooMotura,'
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the Mexican empire. But the result was the enslavement

of Tlaxcala itself, the general decay of the country, and

ihe dispersion of most of the inhabitants by Cortes.

Although now reduced to a. population of a little over

60C0, or, including the commune, to 36,000, and with no

iflonuments beyond a fine church, an old episcopal palace,

and a town-hall, the city at the time of the conquest was

a very large place, containing nearly as many inhabitants

as the whole of the modern state (130,000). When
occupied by the Spaniards, its size and splendour excited

the admiration of Cortes, who describes it in somewhat?

exaggerated language as " much larger and much stronger

than Granada, with as fine buildings and much more people

than Granada had at the time it was captured, also much
bettor supplied with the things of the earth" (Caiias, 67).

It was disposed in four distinct quarters separated by high

stone walls, each with a palace for the ruling chief, besides

temples, and stone buildings for the nobles. But most of

the other houses were low m>id or adobe structures. In

the daily market, which was said to be frequented by

30,000 people, were exposed for sale the products of the

surrounding country,—maize, maguey (extracted from the

aloe), and chilli pepper ; to these are now added wheat,

barley, pease, lentils, and a great variety of fruits.

A prominent featui-e of the landscape is tlio Sierra dc Maliutzi, or

Malinclie, that is, "Lord of Marina," a nanjo given to Cortes after

his alliance with the "heroine of the conquest." The Sierra

(ori^nally Matlacuezatl), which rises grandly (more than 16,000

feet) above the plateau, takes a prominent place in Tlaxcaltecan

mythology, owing to the peculiar shape of its summit, representing

in rough outline the body of a native woman lying at full length ia

its grave and partly wrapped in its cerements. There are some
woollen manufactures, centred chiefly in the capital, and also a

few silver, copper, lead, and coal mines in the San Ambrosio and 3au
Mateo ranges ; but the state is essentially agricultural, yielding
large annual crops of maize and wheat, the total produce being
valued at over £1,000,000.

TLEMCEN, or TiLnrs.(M, a town of Algeria, chef-lieu of

an arrondissement in the department of Orau, lies 86 miles

S.W. of Oran, 2625 feet above the sea, on a terrace oa the

northern slope of a range of rocky hills (3130 feet). Its

white minarets, towers, and battlements rise picturesquely

above the surrounding verdure, which is nourished by
numerous springs, and even in ancient days gave rise to the

Roman name Poman'n. The various quarters are grouped
around the principal mosque,—the Jewish to the south-

west, the Moorish to the south-east, that of the merchants
to .the north-east, while the new town with the civic build-

ings lies to the north-west. Of the sixty-four mosques
which existed at the period of the French conquest, several

have disappeared. The great mosque has a minaret

adorned with marble columns, and cased with mosaic of

the most varied designs ; a fountain of alabaster stauds

in the alabaster-paved innw court; and seventy-two

columns support the pointed arches of the interior. The
mosque of Abul Hasan, now used as a French and Arab
school, has two series of arches, which rest on alabaster

pillars, and the courts are ornamented by sculptures of great

beauty and richness ; the delicately carved cedar ceiling

bears traces of polychromatic painting. The mosque of

El-H:llawi is specially interesting for the sculptured capitals

of its magnificent alabaster columns. Tlemcen, besides

numerous other mosques,' possesses a fine modern Eoman
Catholic church in the Byzantine style and five syna-

gogues. The military authorities occupy the Mehuar or

citadel, built in 1145, which separates the Jewish and
Moorish quarters, and was formerly the palace of the

rulers of Tlemcen. Only the mo.ique and the battlemented
wall, flanked by two towers, remain of its former magnifi-

cence. Among the antiquities preserved in the museum is

the epitaph of Boabdil, the last king of Granada, who
died at Tlemcen in 149-i. The vast basin under the old

walls, now used as a reservoir (720 feet in length, 490
in width, and 10 in depth), was apparently made for naval

exhibitions by the sovereigns of Tlemcen. The barracks

of the iSpahis occupy all that remains of Kissaria, a

settlement of European merchants from Pisa, Genoa,

Catalonia, and Trovenco. Leather, saddles, Turkish
slippers, arms, and woollen goods are manufactured in

Tlemcen ; the production of oil and flour and market-

gardening occupy Europeans and natives
;
good tobacco

is also grown. There is an active trade in cattle, wool,

grain, and fruit. A railway (37 miles) is being built

(1887) to connect Tlemcen with Rahgun, its port. In

1886 the population (natives, Europeans, and Jews)-was

19,745 (26,395 in the commune).
The ton-n was originally at Agadir (Powinn'n), to the east of the

present site, where Roman inscriptions have been found. At the
time Cff the Arab invasion the district was held bv the Benf Ifren

tribe of Zenata Berbers, who ultimately founded here the sove-

reignty of the Beni Ya'la (1002- lOSO). In 1080 the Almoravid
king, after besieging and sacking the place, built a new town on
the aite of his canip. His successors reigned sixty-five years,

when, after holding Agadir four years against the enemy, they
were overcome by the Alinohades. who massacred the iuhabit.lnts,

rebuilt, enlarged, and rcpeopled the ruined town, and surrounded
Tlemcen and Agadir with a common wall. Tlemcen now nourished
greatly under the 'Abd al-Wad, also a Zenata dynasty, who ruled

hrst for the Alniohades and after 12-12 as nominal vassals of the
Hafsiles of Tunis. In 1337 their jx)\ver was temporarily extin-

guished by the Meriiiids, who built the town of llansura, west
of Tlemcen. They left some fine monuments of the period of their

ascendency, which lasted twenty-two years. Once more, under the

'Abd al-AVad, Irom 1359 to 1553, Tlemcen enjoyed prosperity,

when it had a population of 125,000, an extensive trade, a brilliant

court, a powerful army, and its finest buildings were reared. The
Spanish occupation of Oran struck a fatal blow at the European
commerce of the town, which gradually lost all its territory to the
Turks after they had seized Algiers. "When the French entered
Algeria the sultans of Morocco were worsted by the Kuluglis in

their attempt to hold the town. In 1834, and again in 1837,

Abd el-Kader sought to re-establish the ancient empire of Tlemcen,
but the French definitely took possession in January 1842.

TOAD. This animal belongs to the Anurous division

of the Amphibia, aud toads and frogs are the only repre-

sentatives of the Anura or Bairachia indigenous to Britain.

To an ordinary observer the toad is proved to be an am-
phibian by its moist soft skin, an anuran or tailless am-
phibian by the want of , a separate tail. The toad diflfers

from the frog in the following points :—It has no teeth

on either of its jaws or on the roof of its mouth, while the

frog has a series of fine teeth on the upper jaw and also

teeth on the palate ; the tongue in both animals is attached

in front and free Ijehind, but that of the frog is forked at

its free extremity, that of the toad is not ; the skin of the

toad is rough with large protuberant warts, while that of

the frog is smooth ; the body of the toad is more globular

and puffy than that of the frog; the hind legs in the toad

are shorter, and the posterior digits not so completely

webbed, the animal being more terrestrial in its habits

than the frog. In the toad, as in the frog, there are four

digits anteriorly, five posteriorly. The warts of the toad's

skin contain large cutaneous glands, which secrete a thick

yellowish fluid with acrid properties, capable of irritating

and producing slight inflammation on the human skin.

The use of this secretic-n is probably to protpct the toad

from being devoured by carnivorous animals. Like other

Amphibia, it has a large membranous bladder communi-
cating with the terminal part of the intestine—the allantoic

bladder,—in which fluid accumulates, probably from the

kidneys, though the ureters do not open directly into the

bladder. The toad, when handled or alarmed in any way,

ejects the contents of its bladder. Owing to these peculi-

arities and its appearance, the animal is commonly regarded

with loathing, and credited with far more poisonous pro-

perties than it possesses. In its breeding habits the toad

resembles the frog : its eggs are fertilized externally at tha
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moment of extrusion, as in the frog, the parents resorting

to the water for the purpose of reproduction. The ova are

laid in spring, and are arranged, not in shapeless masses,

but in a string containing a double series of eggs adher-

ing by their gelatinous envelopes ; the string extends to a

length of three or four feet. The tadpoles are similar to

those of the frog, but blacker ; their metamorphosis takes

place in the same manner, the three pairs of external gills

being first absorbed and replaced for a time by internal gills,

which are in their turn lost, the branchial slits being closed

by the coalescence of the opercular membrane with the

skin. The metamorphosis is complete in autumn. The
toad is carnivorous, feeding on flies and other insects and
worms. It hibernates in winter, passing its period of

torpidity in holes or burrows in the earth. The finding of

toads in a state of hibernation has given rise to stories

of their being found in the centre of trunks of trees or

imbedded in solid rock. The myth of the jewel in the

head (Shakespeare) is probably founded on the brightness

of the eyes, in which the iris is flame-coloured.

There are two kinds of toad in Britain,—the Common
Toad, which is almost black in colour, and the Natter-jack

Toad, which is lighter, smaller, and has a bright yellow

line along the middle of the back. The length of the

common toad is 3J inches, of the natter-jack 2| inches.

The male natter-jack possesses a bladder or vocal sack

beneath the throat communicating with the mouth, which

acts as a resonator to its voice ; its cry is " gluck-gluck."

The vocal sack is absent in the common toad, and only in-

completely developed in the Green Toad of the Continent.

In zoological classification the toad belongs to the genus Bufo, first

constituted by Laurenti in the Sytwpsis Ecplilium, of which the fol-

lowing diagnosis is given in the £rit. Mus. Cat. Balr. ,Sal., 1882:

—

Pupil horizontal. Tongue elliptical or pyriform, entire and free

behind. Vomerine and maiillary teeth none. Tj'mpauum dis-

tinct or hidden, seldom absent. Fingers free ; toes more or less

webbed; the tips simple or dUated into stoall di^ks. Outer meta-

tarsals united. Omosternum generally missing ; if present cartila-

ginous; sternum a cartilaginous plate, sometimes more or less

ossified ,along the median line. Diapophyses of sacral vertebrse

more or less dilated. Terminal phalanges obtuse or triangular.

Distribution cosmopolitan, except Australia.

Bu/o vulgaris, Laurenti, the Common Toad, is thus distinguished.

Crown without bony ridges. First finger as long as or longer than

the second. Parotids distinct. Tympanum smaller than the eye.

Toes half webbed ; ho tai-sal fold ; subarticular tubercles of toes

double. The species is widely distributed, occurring throughout

Europe, Asia, and north-west Africa.

Bu/o calamita, Laurenti, the Natter-jack Toad, shows the follow-

ing differences from B. vulgaris:—toes not half webbed; tympanum
rather indistinct; a tarsal fold. It is distributed throughout

Europe.
According to Uoulenger there are 77 species of Bufo known, of

which 35 are confined to the Old World, the rest to the American
eontinent. No species is common to the two great continents.

The only other species occurring in Europe besides the two which
are found in Biitain is Bu/o viridis, Laurenti, which ranires through-

out Europe, Asia, and North Africa.

TOBACCO consists of the leaves of several species of

Nicotiana (nat. ord. Solanacex), variously prepared for

use as a narcotic. While it is principally manufactured

fcr smoking, a large amount is also prepared for chewing,

and to a more limited extent it is taken in the form of

snuff. Under one or other of these forms the use of

tobacco is more widely spread than is that of any other

narcotic or stimulant.

Although the fact has been controverted, there cannot

be a doubt that the knowledge of tobacco and its uses

came to the rest of the world from America. In Novem-

ber 1492 a party sent out by Columbus from the vessels

of his -first expedition to explore the island of Cuba

brought back information 'that they had seen people who

carried a lighted firebrand to kindle fire, and perfumed

themselves with certain herbs which they carried along

with them. The habit of snuff-taking was observed and

described by Ramon Pane, a Franciscan, who accompanied,
Columbus on his second voyage (1494-6), and the practice

of tobacco-chewing was first seen by the Spaniards on the
coast of South America in 1502. As the continent of

America was opened up and explored, it became evident
that the consumption of tobacco, especially by smoking,
was a universal and immemorial usage, in many cases bound
up with the most significant and solemn tribal ceremoniea

The term tobacco appears not to have been a commonly
used original name for the plant, and it has come to us
from a peculiar instrument used for inhaling its smoke by
the inhabitants of Hi-spaniola (San Domingo). The instru-

ment, described by Oviedo {Historia de las Indicus Occident

tales, Salamanca, 1535), consisted of a small hollow wooden
tube shaped like a Y> tl^^ t^^o points of which being in-

serted in the nose of the smoker, the othei end was held

into the smoke of burning tobacco, and thus the fumes
were inhaled. This apparatus \he natives called " tabaco "

:

but it must bo said that the smoking pipe of the con-

tinental tribes was entirely different from the imperfect

tabaco of the Caribees. Benzoni, on the other hand, whose
Travels in America (1542-56) were published in 1565,
says that the Mexican name of the herb was " tabacco."

The tobacco plant itself was first brought to Europe in

1558 by Francisco Fernandes, a physician who had been
sent by Philip II. of Spain to investigate the products of

Mexico. By the French ambassador to Portugal, Jean
Nicot, seeds were sent from the Peninsula to the queen,

Catherine de' Medici. The services rendered by Nicot in

spreading a knowledge of the plant have been commemo-
rated in the scientific name of the genus Nicotiana. At
first the plant was supposed to possess almost miraculous

healing powers, and was designated " herba panacea,"
" herba santa," " sana sancta Indorum " ; " divine tobacco "

it is called by Spenser, and " our holy herb nicotian " by
William Lilly. While the plant came to Europe through

Spain, the habit of smoking it was initiated and spread

through English example. Kalph Lane, the first governor

of Virginia, and Sir Francis Drake brought with them in

15S6, from that first American possession of the English

crown, the implements and materials of tobacco smoking,

which they handed over to Sir Walter Raleigh. Lane is

credited ^\'ith having been the first English smoker, and
through the influence and example of the illustrious

Raleigh, who " tooke a pipe of tobacco a little before he

went to the scaffolde," the habit became rooted among
Elizabethan courtiers. During the 17th century the

indulgence in tobacco spread with marvellous rapidity

throughout all nations, and that in the face of the most
resolute opposition of statesmen and priests, the "counter-

blaste " of a great monarch, penal enactments of the most

severe description, the knout, excommunication, and caoital

punishment.
The species of Nicotiana number about fifty, 1)ut those of which

the leaves are used as sources of tobacco are few. With the excep-

tion of two species, one native of New Caledonia, the other proper

to Australia, they are all of American origin. They form two
well-defined groups, the first of which is characterized by the

possession of an elongated corolla tube, red in colour, the plants

having a single unbra:;ched stalk which attains a height of from
5 to 7 feet ; while to the second group belong such as have a

swollen corolla tube of a greenish-yellow colour, and a much-
branched stem reaching a height of only from 2 to 5 feet. The
typo of the first group is the Virginian Tobacco, N. Tabacum,
while the best known representative of the second is the Green

Tobacco, N. ruslka. These two species, together with their

numerous varieties, and with the Persian Tobacco, A', pcrsica,—the

source of the famous Tumbeki or Shiraz tobacco,—are the sole

sources of commercial tobacco. N. Tabacum is the species from

which the tobaccos of Cuba, the United States, and the Philippine

Islands, and the Latakia of Turkey, are derived, and it is thus

the source of not only the greater proporrion of the tobacco of

commerce but also the most highly prized and" valuable of tta

varieties. jV. rustiea, originally a native of Brazil, is cultivated
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to a considerable extent in South Germany, Hangary, and the East
Indies,

The Virginian tobacco-plamt, N. Tabacum, is a coarse rank-
growing annual, with a simple unbranched cylindrical stem which
attains a height of 6 feet and upwards, terminating in a panicle
of pink flowers. It has alternate simple oblong lanceolate leaves,

Fio. 1.—Flowering Top of ]f. Tabacum.

those at the lower part of the stem being slightly stalked, and of

large size, reaching to two feet in length, while the upper are semi-

amplcxicaul and of variable outline. The seeds are brown in colour,

with a rongh surface, of minute size, and exceedingly numerous, as

many as 40,000 having been counted on a sing\e plant. The whole

of the green parts of the plant are covered with long soft hairs

which exude a viscid juice, giving the surface a moist glutinous

feeling. The hairs are multicellular, and of two kinds, one

branching and ending in a fine point, while the other, unbranched,

terminates in a clump of small cells. Stomata occur on both

surfaces of the leaves, and, with the peculiar hair structure, render

the microscopic appearance of the plant highly characteristic.

Fig. 2.—Microscopic Structure of Tobacco Leaf.

Tobacco will flourish over wide areas and in very dissimilar

climates, but it is best suited for regions having a mean tempera-

ture of not less than 40° F. and where early autumn frosts do not
occur. It develops the most highly appreciated qualities in tropical

lands possessed of a comparatively dry climate. Tobacco is a most
exhausting crop, and requires rich an^ abundant manuring,, the

character of which exercises a distinct influence on the quality of

the product. A crop grown under such widely diflerent conditions

of climate and agriculture as is the case with tobacco must of

necessity be subject to varied trijatraent both in cultivation and in

curing, and here we can refer only to the general features of the

gromng and securing of the crop.
- .In European cultivation, the tobacco-seed is sown in a hotbed
about the end of March. The seed-beds are kept covered witly^

damp straw or wiihered leaves till the seedlings appear above the

grouud, after which the covering is removed, and, to protect the

young plants from frost, to which they are extremely sensitive, the

beds are covered at ni"ht with mats. So soon as the plants can b«
handled, they are picked out in rows in a garden bed, where they
remain protected from night frost till they have developed five or
six leaves and have a height of 3 to 4 inches. They arc then ready
for. transplanting, by preference in moist weather, into prepared
drills 20 to 25 inches apart in the field. The transplanting is
done about the end of May, or earher in localities free from night
frosts, and in dry weather the field is plentifully soused with liquid
manure. The plants are carefully weeded and attended to, and
the soil is frequently stirred with narrow hoes until the period
when they show symptoms of flowering. This may be when they
are only 3 feet high, or not until they have reached their proper
height.of 6 or 8 feet ; but the flowers must not be allowed to form,
except in the case of a few plants left purposely for seed. To
obtain fine and strong leaves on the plant is the great object of tho
cultivator, and a fine tobacco plant ought to liave from eight to
twelve large succulent leaves. Cultivators commonly diminish the
number of leaves by "topping" or breaking off the top, under the
idea that the remaining ones will aftbrd the strongest tobacco.
Suckers or shoots near the root are carefully removed, and every-
thing"_i3 done to concentrate the strength of the plant in the leaves.
Every loaf injured by insects is removed, and tho crop is watched
until the leaves have a yellowish tint and begin to droop, when
they are fit to be gathered. This is usually in September, so that
the plants, from the time of their insertion on the mounds, have
occupied the ground four months, during which time they have
been subject to many vicissitudes,—from the attacks of insects,
from a disease called "firing," caused by the long continuance of
very wet or very dry weather, and from the occurrence of autumn
frosts while the crop is yet in the field.

In the harvesting of the tobacco crop several distinct methods
are foUowed. In ordinary European cultivation the ripe leaves
are separated from the standing stalks in the field. The three
lower root-leaves are first stripped ofi' and laid, face downward,
around the root to wilt, after which they are bundled and carried
to the barn. Afterwards the remainder of the leaves are separated,'
working from the top downwards, and, similarly, they are spread
on the grouud till by wilting they lose their brittleness. They are
then bundled and packed, tops upward, closely on the floor of the
barli for some time to sweat, by which the uniform ripening and
subsequent favourable drying are promoted. The bundles are

carefully watched to prevent overheating, which would blacken
and injure the leaves. In the tobacco-growing districts of the
United States the entire plant is cut down in the field close to the]

ground, then the stalks are spitted on long rods or laths, care
being taken to keep the leaves from touching each other, and on
these rods they are carried and hung in the barn or curing-house
for drying.

The curing of the leaves which follows has for its objects the
drying and preservation of the tobacco, and, by a process of slow
fermentation, the modification of certain of the leaf constituents,

and the development of the characteristic aroma of the substance.

Subject to various minor mo'lifications, the process of curing is

carried out either slowly by the air-cure process or rapidly by fire-

curing. The European cultivators, who generally cure by the

slow process, either spit the leaves through the middle ou a long

rod or string them on a cord, taking care to keep each leaf from
touching its neighbour. These rods or cords of leaves are suspended
in a barn or curing-shed in a way which allows the free circulation

of the air, and at the same time brings the whole contents of tho

shed equally under the drying influence of the air currents. When
the weather is clear and dry, free circulation of the air is in every

way promoted, but on humid days the moist air is excluded and
sometimes artificial heat is required to prevent mildew and rotting

of the leaves. Under favourable circumstamces tho tobacco will be

dry and ready for further treatment in from six to eight weeks, and
the leaves should then have a fine bright warm brown colour.

In the United States the quick-drying process by artificial heat

is employed principally for the preparation of export tobacco.

Formerly the heat was obtained by means of an open charcoal fire

within the cuiing-barn, but now tho structure is heated by a

system of flues which permits of the burning of any kind of fuel.

For dark shipping tobacco, the entire plants, cut down close to the

ground, are immediately housed, and at once dried off. Red
shipping qualities are prepared by leaving the cut stems either in

the field or hung on scaffolds in the barns for a few days to wilt

and wither in the air, after which they are dried by artificial heat.

In the treatment of both dark and red kinds the temperature

within the barn is gradually raised till it reaches 170° F., and the

drying is complete in from four to five days.

By whichever way treated, the tobacco-leaf at this stage is

brittle, and cannot be handled without crumbling to powder. The
contents of the bam are therefore left till moist weather occurs,

and then by the admission of atmdSpheric air the leaf blades absorb

moisture and become soft and pliant. In this condition the leaves

are stripped from the stems, sorted into qnalities, such as "lugs,"

or lower leaves, " firsts," and " seconds," These are made up into
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("hands," or small hunilles of fioui six to twelve leaves. Each
landle is tied round with a separate leaf, and iu this oonditiou
the tobacco is ready for bulking for ferinentatiou.

For fermentation the tobacco, whether in bundles, liands, or
separate leaves, is piled up or bulked on the floor in a barn into a

solid stack to the height of 6 or 6 feet Within this stack a
process of fermentation is quickly set up, and the temperature of

the mass rises steadily till it reaches about 130° F. Great care is

now taken to prevent overheating, and to secure the uniform
fermentation of all the tobacco. The jiile is from time to time
taken down and rebuilt, the tobacco from tho top going to the
bottom, and that e.xposed at the edges being turned iu to the centre.
In from three to five weeks the fermentation should be sufliciently

carried out, and the leaves then have a nice uniform brown colour.
The cured stack may in this condition be piled up in store without
fear of further fermentativo activity, till, with increasing summer
heat, it is subject to the May sweat, which renders further watch-
fulness necessary.

The component of tobacco, like those of all vegetable matters,
anauge themselves under the three heads of water, mineral acids
and bases (which pass into the ash on combustion), and organic
substances. According to an iuvestigation carried out by Beauchef
in Gay-Lussac's laboratory, the amount of ash from 100 parts of
mt tterdried at 100° C. is in the roots 6 to 8, in the stems 10 to 13,
and in tho ribs and leaves 18 to 22 per cent. The greater part of
tfu ash consists of insoluble salts, principally carbonate of lime.
T/io soluble riart consists largely of potash salts (KCl, KfiO,,
KnSOj), which may amount to "from 6 to 35 per cent., and' it is

rtinarkable that tobacco contains no soda. In addition to the
mineral salts proper, tobacco contains salts of ammonia and nitrates.
Ii the leaf tne proportion of nitrates is greater iu the rib thau in
the laminae. In the former it may amount to as mucli as 10 per
tent, (calculating the nitric acid as KNO3). According to Schloesing
(Ann. Chim. Phys., [3], xl. 479)vthe proportion of (combiued) nitric

Bcid in tobacco has nothing to do with its combustibility, that is,

thu length of time a lighted cigar will glow spontaneously. ' This
quality is a function chiefly of the potash present in combination
with organic acids. An incombustible tobacco, i.e., a tobacco
which does not keep a glowing ash, contains its organic acids in the
form of lime and magnesia salts. The explanation is that, while
organic potash salts, being fusible, yield when heated a porous
charcoal which glows readily, the corresponding infusible lime
Baits yield a compact charcoal which is far less combustible. A
combustible tobacco can be rendered incombustible by the incor-

poration of sulphate or chloride of calcium or magnesium. By
cultivation experiments in a potash-free soil, it has been ascertained

that chloride of potassium used as a manure does not add to the

organic potash salts in the leaves, but the sulphate, carbonate, and
.nitrate do give up their potash for the formation of organic salts.

Subjoined is an enumeration of the proximate organic com-
ponents of tobacco leaves, and their relative proportions in 100
parts, according to the numerous analyses made in the laboratories

of the French state tobacco factories :

—

Nicotine, CuHuNj, a liquid volatile alkaloid, firom 1 -6 to 9 per

cent.

Essential oil,—according to Schloesing, an important element

in the flavour of tobacco, although its proportion is exceed-

ingly smalL
jTicotianine, a solid camphor-like body to which, according to

other authorities, the odour of tobacco is principally due.

Malic and citric acids, together 10-14 per cent., calculated as

anhydrides.

Acetic acid, very little in fresh leaves, but iucreasiiig in their

fermentation. In snufl" it may rise to 3 per cent
Oxalic ac>d, 1 to 2 per cent
Pectic acid, about 6 per cent.

Resins, fats, and other bodies extractable by ethec, 4 to 6 per

cent
Sugar, little in the leaves, more in the stems ; in the fer-

mentation it disappears.

Cellulose, 7 to 8 per cent.

Albuminoids, calculated from the nitrogen not present as

nicotine, nitrates, or ammonia, about 25 per cent

Excepting the nicotine, the several organic components of the

leaves develop, roughly speaking, pari passu until fructification,

when certain components are attracted to the fruit, suffering

chemical changes while so moving. The nicotine determines the

itrength of a tobacco, but net its flavour or nroma. The manure

wpplied to a tobacco field does not increase the proportion of

iicotine, but affects only the weight of the crop. The percentage

it nicotine iu the leaves may to some extent be modified iu cultiva-

»ion,—plants wide apart developing few leaves, but these thick,

fleshy, and rich in nicotine, while closely packed plants throw out

numerous but thin and membranous leaves having little nicotine.

The proportion of nicotine present increases with the age of the

olant Schloesing found iu leaves at various stages of growth the

Allowing percentage of nicotine :—May 25 (very young leaves).

0-79; July 18, 1-21: Aug. 6, IPS; Aug. 27, 2 27; Sept." 8, SSC:
Sept 25, 4-32.

Kegarding the changes which take place in the manuf.u-lurod
leaf, we take the ca.se of snuff, because with it the chemical chaugus
are carried faithest and yet, qualitatively speaking, they arc of tho
same nature as those which smoking tobacco umleigoes. In the
fermentation begun iu curin" and continued in the sauced leaf, tho
malic and citric acids and the nicotine undergo partial oxidation.
The oxalate of lime and the pectates remain almost unchanged,
and there are formed, of intermediate (not fully oxidized) bodies,
ammonia, acetic acid, and black humic acid, the last giving to
snuff its dark colour. A litflp methyl-alcohol is also at the same
time formed. At this stage Iho tobacco-leaf is acid in reaction

;

but after it is powdered, and again submitted for a prolonged
Seriod to a slow fermentation in air-tight boxes, it becomes
ecidedly alkaline by the ammonia, because, while acetic acid

coutinues to be formed and tho ammonia and nicotine remain what
}hej are, the malic and citric acids are progressively destroyed.
ITnless snulT contains free ammonia it is " flat," and destitute of
pungency.
As to the composition of tobacco smoke, numerous investigations

have been made. Kissling {Ding. Pohjt. Jour., ccliv. 234-246),
experimenting on cigars, found that a large proportion of tho
nicotine passes unaltered into the smoke. Deahng with a tobacco
containing 3 '75 per cent, of nicotine, he recovered from the smoko
52'02 per cent, of the total nicotine consumed, while in the uucon-
suined remains of the tobacco the proportion of nicotine was
increased to 5 '03 per cent. With a second sample of tobacco,
having likewise 375 per cent of nicotine, the smoke yielded only
27 '83 per cent of the total nicotine consumed, and the percentage
in the unconsumed remains was raised to 4 '51. From a tobacco
containing only 30 of nicotine he recovered 84 '23 of nicotine in

the smoke. The composition of tobacco smoke is highly complex,
but beyond nicotine tho only substances found in appreciable quan-
tities are the lower members of the picoline series.

The commercial varieties and the sources of supply of leaf- Commer
tobacco are exceedingly numerous. Siiecial qualities of tobacco, as cial van*
of wines, ic, belong to particular localities, outside of which they ties,

cannot be cultivated. These tobaccos are therefore natural mono-
polies. Moreover, as is also the case with wines, the crops vary
in richness and delicacy of flavour with the seasons of their growth,
so that in certain years the produce is of much greater value than
in others. Further, tlie properties of certain classes of tobacco
render them specially suitable for cigar-making. Others are best

fitted for smoking in pipes ; and there are numerous qualities which
are valuable for snufi-making. National tastes and habits again
frequently determine the destination of tobacco. Thus heavy,
strong, and full-flavoured cigars and tobaccos are in favour in tho.

United Kingdom, while on the Continent lighter and more brisK-

burning qualities are sought after, and the materials consumed la

the kalians of Persia and the East are not suitable for use in the

short pipes of the Western nations.

Of cigar tobaccos the most valuable qualities i?i the world are

cultivated in the north-west portions of the island of Cuba. The
district of Vnelta Abajo is the source of the highest quality, after

which comes the produce of Partidas and Vuelta Arriba. A large

portion of the tobacco is made into cigars in the island, but con-

siderable quantities are also exported to Europe and the United

States for mixing with commoner qualities to give Havana character

to the home-made cigars, 'n recent years a largo export of tobacco

from Brazil, especially from the province of Bahia, has sprung up,

most cf which goes to Germany and Austria for cigar-making.

The "seed-leaf" tobacco of Pennsylvania, Connecticut, and Ohio,

growu frora Havana seed, is devoted to cigar-making in tho United

States. In the East tlio most important cigar-tobacco region is

the Philippine Islands, from which come the well-known Manila

cheroots and cigars and a large quantity of leaf-tobacco of dis-'

tinctive aroma. Immense quantities of cigar tobacco are also ex-

ported from Java and Sumatra, most of which passes through the

markets of Amsterdam and Rotterdam. In the Madras presidency

and in Burmah cigar tobacco is largely cultivated, the strong heavy

qualities of which are well known to the British public in tho

Burmese, Luuka, and Dindigul cherootSL

Of ordinary smoking tobacco, among the most esteemed qnali

ties are Varinas or kanaster, grown in the districts of Varinas,

Merida, Margarita, 4e., in Venezuela. The name kanaster, which

covers several varieties of tobacco from South America, is given

on account of the wicker baskets (Span, kanastra) in which the

material is packed for e.xport. The toDacco regions of tho United

States—Kentucky, Maryland, Virginia, and Ohio—send great suii-

plies of smoking leaf of various qualities into the Euro|>eau market,

es|M;cially into the United Kingdom, which is almost exclusively

supplied from these sources. Smoking tobaccos of the highest

quality, rivalling indeed the cigar tobacco of Cuba in flavour aw

value, are giown in Turkey, and specially in the province of

Salonica. The famous Lataltia of tho English smokers is pro-

duced in the province of Saida, iu tho north im jart of Syria (sea

xxni. - -^4
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Latakia), and thoughout Asiatic Turkey there ia an extensive

cultivation and export of smoking tobacco.

In the manufacture of tobacco for smoking, we have to do with

the numerous forms of tobacco used for smoking in pipes, embrac-

ing cut smoking mixtures, cake or plug, and roll or spun tobacco.

Under this ^leading come also the cigar and cigarette manufacture.

The raw material in the warehouses is of various qualities : some

is strong, rough, and harsh, and so is unfit for ordinary smoking

;

other samples are mild and fine, with aromatic and jdeasant

flavour, but devoid of strength. By a proper mixing and blending

the mauufacturer is enabled to prepare the smoking mixture which

13 'desirable for his purpose ; but certain of the rough, bitter

qualities cannot be manufactured without a preliminary treatment

by which their intense disagreeable taste is modified. The storing

of such tobacco for a lengthened period matures and deprives it o£

harshness, and the same result may be artificially hastened by

macerating the leaves in water acidulated with hydrochloric acid,

&nd washing them out witli pure water. The most efficient means,

however, of irajiroving strong, iU-tasting tobacco is by renewed

fermentation artificially induced by nioiature and heat.

The manufacturer having prepared his mixture of leaves, proceeds

to damp them, pure water alone being used in the United Kingdom,

whereas on the Continent and in America certain "sauces" are

employed, which consist of m.ixtures of aromatic substances, sugar,

liquorice, -common salt, and saltpetre, &c., di.ssolved in water. The

primary object is to render the leaves soft and pliant ; the use of

the sauces is to improve the llavour and burning qualities of the

leaves used. When uniformly damjied, the leaves are separately

opened out and smoothed, the midrib, if not already removed, is

torn out, except when " bird's eye " cut is to be made, in which

mixture the midrib gives the peculiar "bird's eye" appearance.

The prepared tobacco, while still moist and pliant, is pressed between

cylinders into a light cake, and cut into fine uniform shreds by a

machine analogous to the chaff-cutter. The cut tobacco is now
roasted, partly with the view of driving off moisture and bringing

the material into a condition for keeping, but also partly to improve

its smoking quality. The roasting is most simply effected by

spreading it on heated slabs, on which it is constantly turned but

such a method does not yield uniform results, and it exposes the

workers to a most deleterious atmosphere and noxious fumes. A
roasting machine is in use, which consists of a revolving drum in

which the tobacco is rotated, gradually passing from one end to

the other, and all the time under the infiueiice of a current of heated

air passing through it.

For roll, twist, or pigtail tobacco the raw material is damped or

sauced as in the case of cut tobacco. The interior of the roll

consists of small and broken leaf of various kinds, called "fillers"
;

and this is enclosed within an external covering of large whole leaf

of bright quality, such leaves being called "covers." The material

is supplied to the twisting machinery by an attendant, and formed

into a cord of uniform thickness, twisted, and wound on a drum by

mechanism analogous to that used in rope-spinning. From the

drum of the twisting machine the spun tobacco is rolled into

cylinders of various sizes. These are enclosed in canvas, and around

the surface of each stout hempen cord is tightly and closely coiled.

In this form a l.irge number, after being cooked or stoved in moist

heat for about twenty-fonr iiours, are piled between plates in an

hydraulic press, and subjected to great pressure for a month or six

weeks, during which time a slow fermentation takes place, and a

considerable exudation of juice results from the severe pressure.

The juice is collected for use as a sheep-dip.

Cake or plug tobacco is made by enveloping the desired amount
of fillers within covering leaves of a fine bright colour. A largo

number of such packages are placed iu moulds, and submitted to

powerful pressure in an hydraulic press, by which they are moulded

into solid cakes. Both cake and roll tobacco are equally used for

smoking and chewing ; for the latter purpose the cake is frequently
_

sweetened with liquorice, and sold as honey-dew or sweet cavendish.

For cigar-making the finest and most delicately flavoured qualities

of tobacco are generally selected. A cigar consists of a core or

central mass of tillers enveloped in an inner and an outer cover or

robe. The fillers or inner contents of the cigar must be of uniform

quality, and so packed and distributed in a longitudinal direction

that the tobacco may burn uniformly and the smoke can be freely

drawn from end to end. For the inner cover whole leaf of the

same quality as the fillers is used, but for the outer cover only

selected leaves of the finest quality and colour, free from all injury,

are employed. The covers are carefully cut to the proper size and
shape with a sharp knife, and, being damped, a pile of them
smoothed out are placed together. In making cigars by the hand,

the operator rolls together a sufficient quantity of material to form

the filling of one cigar, and experience enables him or her to select

very uniform quantities. This quantity is wrapped in the inner

cover, an oblong piece of leaf the length of the cigar to be made,

and of width suflBcient to enclose the whole material. The cigar

ia then rolled in the hand to consolidate the tobacco and bring it

into proper shape, after which it is wrapped in the outer cover, a

shaped piece made to enclose the whole in a spiral manner, Begin-

ning at the thick end of the cigar and working down to the pointed

end, where it is dexterously iinished by twisting to a fine poiut

between the fingers. The finished cigars are either spread out in

the sunlight to be dried, or, where that is impracticable, tliey iiro

exposed to a gentle heat. They are then sorted into qualitiQS

according to their colour, packed and pressed in boxes, in whii U
they are stored for sale. Jlachinery is now employed for forming

and moulding the fillings of cigars.

Havana cigars are, as regards form, classification, method of

putting up, and nomenclature, the models followed by mannfacturera

of all classes of the goods. Genuiue ("Icgitimas ") Havana cigara

are snch only as are made in the island; and the cigars made in

Eurojie and elsewhere from genuine Cuban tobacco are elasseil as

"llavanas." Other brands of home manufacture contain some
proportion of Cuban tobacco ; and very good cigars may be made
in which the name only of that highly-prized leaf is employed.

When we come to the inferior classes of cigars, it cau only ba

said that they may be made from any kind of leaf, the more
ambitious imitations being treated with various sauces designed to

give them a Havana flavour. The highest class of Cuban-mad(
cigars, called "vegueras," are prepared from the very finest Vuelta

Abajo leaf, rolled when it is just half dry, and consequently never

damped with water at all. Next come tho " regalias,". similarly

made of the best Yuelta Abajo tobacco; audit is only the lower

qualities, "ordinary regalias," which arc commonly found in com-
merce, the finer, along with the "vegueras,*' being exceedingly

high-priced. The cigars, when dry, are carefully sorted according

to strength, which is estimated by their colour, and classed iu a

scale of increasing strength as claro, Colorado claro, maduro, and
oscuro. They are pressed into the cigar boxes for sale, and branded

with the name or trade mark of their makers. Cheroots differ from
ordinary cigars only in shape, being either in the form of a trun-

cated cone, or of uniform thickness throughout, but always having

both ends ojien and sharply cut across. Cheroots come princi-

pally trom JIanila, but there are now large quantities imported

into the United Kingdom from the East Indies and Burmah.
Cigarettes consist of small rolls of fine cut tobacco wrapped in a

covering of thin tough paper specially made for such use. Origin-

ally cigarettes were entirely prepared by the smoker himself ; but,

now that the consumption of cigarettes has attained gigantic pro-

portions, especially in France, they are very largely made with the

aid of an elaborate system of automatic machinery. The machines
cut the paper, gum its edge, measure out the proper quantity of

tobacco, wrap it up, make the gummed edge adhere, cut the ends,

and pack the cigarettes in boxes.

The manufacture of snuff is the most complex, tedious, and
difficult undertaking of the tobacco manufacturer; but it is an art

now of relatively little and of decreasing importance. The tobacco

best suited for snuff-making is thick fleshy leaf of a dark colour,

the finest qualities of snuff being made with dark Virginia leaf

and the Amersfoort leaf of Holland; but manufacturers work
up many kinds with fragments from the making of smoking
tobacco, midribs, &c. The varieties and qualities of snuff are

many, the differences being dependent on the material employed,

the sauces with which it is treated, and the method of manufacture.

The sauces for snuff consist of solutions of common salt, with various

aromatic substances according to the flavour desired in the finished

snuff, and with occasional additions of potash, sal ammoniac, and
other salts. The following is an outline of the metUod adojited in

making snuff on the great scale in the state manufacture of France.

The tobacco leaves are moistened with about one-fifth of their

weight of salt and water (sp. gr. 1'089), made up into blocks, and
piled in large rectangular heaps, iu quantities of 40 or 50 tons.

The temperature gradually rises to 140° F., and sometimes reaches

170°
; but the heat must be regulated, or parts of the mass would

become blaci as if charred. The heaps are made up in spring and
autumn, and the fermentation is continued for five or six month^
wnen the temperature remains stationary or begins to declinei

The heap is then opened, and the tobacco is ground, by which means
a pale brown dryish powder {rdpe sec) is obtained. Tliis is mixed
with about four-tenths of its weight of a solution of common salt,

and is passed through a sieve, that the powder may be uniformly

moistened. It is then packed in large open chests in quantities of

from 25 to 50 tons, where it remains for nine or ten months, and
undergoes another fermentation, the temperature 'rising in the

centre of the mass to 120° or 130°. During this process the suufl

acquires its dark colour and develops its aroma. But it is not

uniform in quality throughout, and is removed to a second chest,

in such a way as thoroughly to mix all the different parts together,

and, after the lapse of two months, it is again turaed over ; and the

process is sometimes rcjieated a third time. When the snuff' is

ripe, the contents of the various chests are mixed together in a

large room c.a)able of holding 350 tons of snuff, where it is left for

abont six weeks, and the whole mass being uniform in quality is

sifted into barrels for the market. The process of manufacture

occupies in all from eighteen to twenty mouths. During thes*
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repented fermentations about two-thirds of the nicotine is destroyed,

the acidity of the snulf Jisappeais, and the mass becomes distinctly

alkaline, notwithstanding that acetic acid is continuously evolved.

The destruction of malii: and citric acids continues, and the bases

thereby set free saturate the acetic acid formed, leaving free

ammonia in the snuff. The jiroperties of snuff are dependent on
the presence of free nicotine, free ammonia, and the peculiar

aromatic principle developed in the fermentation. * _
The reduction of tobacco-leaf to a snuff powder is a task of con-

siderable difficulty, owing to the gummy nature of the substance,

which tends to coat and clog grinding surfaces. Jn early times

the duly sauced and fermented leaves were made up into " carottcs,"

—tightly tied up spindle-formed bundles, from the end of which
the snulicr, by means of a "snuff rasp," rasped off his own supply,

and hence the name "fap6," which wo have still as "rappee, to

indicate a particidar class of snulf. The practice of tying up the

leaves in the form of carottes.is still followed by makers of fine

enuff, as the very slow fermentation which goes on within the

bundles Is favourable to the development of a rich aroma. For
pulverization, the leaves are first cut to shreds with a revolving

Icnife, and then powdered either by a kind of mortar and p"stle mill,

or by falling stampers supplied witli knife cutting edges, or mora
commonly they are treated in a conical mill, in which both the re-

volving cone and the sides have sharp cutting edges, so that the

material undergoes a cutting rather than a grinding action. The
snulf from the mill is sifted, and that whicii remains on the sieve

is returned to the mill, tlie remainder being passed on as rdjjdsec

for further treatment as described above.

tXa'.ti In nearly all civilized countries the cultivation of tobacco and
Mttrie- its manufacture are conducted under state supervision, and form an

tton^ important source of public revenue. In France, Austria-Hungary,
Italy, and Spain the cultivation is a state monopoly, and in other

countries the crop is subject to heavy excise duties. Since the

time of Charles II. the growth of tobacco in England has been
pi'actically prohibited, the original legislative e.i!actmeut to that

effect having been passed with the view uf encouraging trade with
the young colony of Virginia. When that motive ceased to have
force the supposed difficulties of collecting the internal taxation

still influenced the legishature to continue their prohibition, and
consequently a penalty or prohibitive tax equal to sixteen hundred
pounds per acre is exigible on the cultivation of tobacco in the
United kingdom. In Ireland the duty on the cultivation of tobacco
was abandoned between 1822 and 1830, and in that interval th«
cultivation grew till about a thousand acres were under the crop.

Iq 1886 the Government permitted the experimental cultivation of

tobacco in England, under certain precautions and restrictions for

the security of the revenue. Several proprietors in Kent, Norfolk,

and other counties grew experimental patches with such success as

to warrant the continuance of the experiment and to prove the

entire practicability of cultivating tobacco as an English agricultural

crop. The climate is, however, so variable that, were all restric-

tions removed, and tobacco grown subject only to excise supervision

for collecting an equitable tax, it is more than doubtful whether its

growth would be a safe and profitable undertaking.

The influence of tobacco on health and morals has, ever since

its introduction into Europe, been a fruitful subject of controversy.

On all grounds, except as a medicine, it met the most uncom-
promising opposition when it first became known ; but it was
precisely the expectations entertained regarding its medicinal

virtues which were completely disappointed. Burton, in the

Anatomy of Mdatwholy, gives strong expression to the two views :

" Tobacco, divine, rare, superexcellent tobacco, which goes far

beyond all the panaceas, potable gold, and philosopher's stones, is

a sovereign remedy in all diseases. A good vonut, I confess, a vir-

tuous herb if it be well qualified, opportunely taken, and medi-

cinally used ; but, as it is commonly abused by most men, which
take it as tinkers do'ale, 'tis a plague, a mischief, a violent purge

of goods, lands, health,—hellish, devilish, and damned tobacco,

the ruin and overthrow of body and soul." Burton's meaning

—

that tobacco in moderation is a good thing, while its excessive use

causes many physical and other evils—has many sympathizers ; but

the difficulty is to define moderation and excess. Among modern
authorities, Dr Jonathan Pereira says, " I am not acquainted with

any well-ascertained ill effects resulting from the habitual practice

of smoking." Similarly Sir Robert Ohristison concludes, " In

mfny individuals who use it habitually, the smoke has an extra-

ordinary power in removing exhaustion, listlessness, and restless-

ness, especially when brought on by bodily or mental fatigue, and

this property is the basis of its general use as an article of luxury."

Dr E. A. Parkes sums up his observations thus :
" I confess myself

quite uncertain. I can find nothing like good evidence in books ;

too often a foregone conclusion, without any evidence to back it, is

given. I think we must decidedly admit injury from excess
;^
from

moderate use I can see no harm, except it may be in youth." On
the other hand, it is asserted by the opponents of tobacco, and by

the anti-tobacco societies, that tlie habitual use of this narcotic

leads, especially in the young, to decrease of bodily and mental
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nes3 rewarded, for Raphael, one of the seven angels that

present the prayers of the saints before God, is sent in

human form to conduct Tobias on his journey. Thus

aided, Tobias not only recovers hii father's money, but by

killing a fish which attacks him as he washes his feet in

the Tigris, becomes possessed of two invaluable drugs, its

liver with the heart and its galL By famigation with

the former he drives away the demon Asmodeus, who had

slain the seven bridegrooms of a virtuous Jewish maiden,

Sara of Ecbatana, his own kinswoman, aiid so wins a good

wife, and with the gall he heals his father's eyes. In spite

of tie absurd machinery and other puerilities, the story is

ingeniously constructed, and the picture of Tobit'a piety

is natural and touching, so that the whole is a very good

exhibition of the weakness and the strength of Judaism

as it was among the Israelites of the dispersion.

The date of the book cannot be precisely determined.

It was written before the destruction of the temple (xiv.

5), and is cited by early Christian writers. On the other

hand, it is in the highest degree probable that the Greek

text is original,! j^ which case the book can hardly be

earlier than the 2d century B.C. A date about the middle

of this century, or a little earlier, at the time of bitter

couHiet with the Greeks, seems to accord best with the

tone of the book. The sympathy shown for the victims of

tyranny, to whom burial was denied, acquires fresh mean-

ing when compared with such a passage as 2 Mac. v. 10,

and the prominence given to eschatological hopes in the

closing verses fits a time when interest in the prophecies

of Israel's future glory was revived by the struggle for

national independence in Judaea.

That Tobit was written by a Jew of the Eastern dis-

persion (so, e.g., Ewald, Gesch., iv. 269) will hardly be

maintained by any one who accepts the Greek text as

original. The book remained almost unknown to the

Syriac church, a fact which tells strongly against the

hypothesis of an Eastern origin ; and at the period to

which the work can be best referred Egj-pt is the only

probable place for a Jewish-Greek composition. The
writer knows nothing about the geography of the East

beyond a few names which every Jew must have heard,

—

the Tigris, which, by an error common among the Greeks

but hardly possible to an Oriental Jew. he regards as

flowing between Nineveh and Media j Rhagse, which was

a royal residence of the Parthians ; the famous city of

Ecbatana; and Elymais (ii. 10), which was associated

with the disaster of Antiochus Epiphanes. And in both

forms of the Greek text (vi. 9 in the common text, and

V. 6 in the longer) Rhagse is falsely represented as quite

near Ecbatana.^ Nijldeke surmises, as others have done

before him, that the " fish " which attacked Tobias was the

Egyptian crocodile, and this conjecture is raised almost to

certainty when we read in Kazwini i. 132 that the smell

of the smoke of crocodile's liver cures epilepsy and that its

dung and gall cure leucoma, which was the cause of Tobit's

blindness.3 xhus the cures of Sara and Tobit are natural

(</. the longer Greek text, vi. 4 sq.) ; the angel's help is

necessary only to secure the medicaments and explain

their use.

But though the story may have been written in Egypt

it contains Persian elements. There is no inconsistency in

^ Seethe argamentsof Noldeke, J/onais}. Berl. A!:., 1879, p. i5 sij.

This paper also contains the best discnssion of the relation of the

various tests of the book.
' NolJeke shows that the same error in a less gross form appears

In both texts in chap. Ix. The further erroneous statement of the

longer text that Ecbatana lies in a plain occurs also in Diod, ii. 13, 6,

in a passage dependent on Ctesias, from whom the addition may have

been taken.
' Very similar statements as to the medical virtuei of the crocodile

(aquatic or terrestrial) occur in Gree^ end Latin vriteis.

this, for the authoisof Jewish Haggada generally borrowed

the themes which they embellished, and that from very

various quarters. In fact, at the close of our book there

is a brief allusion to another story,'' quite unknown to ns,

which the .author evidently did noL invent. The proof of a

Persian element in the tale lies, not in the localities, but in

the angelologj' and dempnology. Asmodeus is the Iranian

evil spirit Aeshma Daev;\, and Raphael, as the guardian of

Tobias, has a strong resemblance to the Iranian ^raosha.

Such precise adaptations of Zoroastrian ideas were hardly

the common property of Judaism at so early a date ; they

lead us to conjecture that the writer borrowed from an

Iranian story.* And only in this way can we explain the

appearance of the dog who goes out and returns with

Tobias and Raphael. This trait is so inconsistent with

Jewish feelings towards the unclean animal that it is

omitted in the Hebrew and Chaldee versions. But to the

Iranians the dog was not only a sacred animal, the pro-

tector of herds and homes, but was the companion of the

protecting spirit (^raosha (BundnTiesh, chap, xix.), to whom
Raphael in our lale corresponds.

[Tie Greek text of Tobit is found in a shorter recension (the

(/snal text) and in a longer form preserved in the Codex Sinaiticns

(published by F. H. Reusch, 4to, Bonn, 1870). There are frag-

meuts of another form of the longer text In several cursives. All

the forms are given in Fritzsche's Libri Apocryphi, Lcipsic, 1871.

The shorter text, in the judgment of Fritzsclie and Koldeke, is the

earlier. The longer text is also represented by the Latin versions,

the second part of the rare Syriac version (the first jart is from

the hexaplar Greek), and two closely allied Jewish versions, the

Aramaic 'published by Xeubauer, from a unique Midrash in the

Bodleian, Oxf., 1878) and the Hebrew, first printed in Constantin-

ople (1516), reprinted by Jliinster in 1542 (whence its common
name Hcbrmus .Munsicri) vni included in Neubaucr's edition. The
Aramaic seems to be a late form of the text known to Jerome,

and of which he made nse for the Vulgate Latin ; it is certainly

a translation from the Greek. There are recent commentaries on

Tobit by Fritzsche (Kurzgef. Eandb. lu den Apocr., ii. , Leipsic,

1853), Reusch (Freiburg, 1857), Sengelmann (Hamburg, 1857),

and Gutberlet CTheissing, 1877). Noldeke's paper already quoted

is indispensable. For other literature, see Schurer, NTliche Zeit-

gesch., li. 609. (W. R. S.)

TOBOLSK, a government of Western Siberia, having

the Arctic Ocean on the N., Ajchangel, Vologda, Perm,

and Orenburg on the W., Akmolinsk and Semipalatinsk^

on the S., and Tomsk and Yeniseisk on the E., is one

of the largest provinces of the Russian empire, occupy-

ing nearly 7 per cent. (531,980 square miles) of its total

area. It borders on the Arctic Ocean, from the river

Kara to the Bay of the Ghida, the broad peninsula of

Yatmat projecting between the Kara Sea on the west and

the Bay of the Ob; this last penetrates into the continent

for more than 550 miles, with a width of from 60 to 70

miles, and receives another long and wide outlet—the bay

of the Taz (Tazovskaya). Another wide bay of the Kara

Sea—the Baidaratsk, or Kara Bay—runs up into the

Yatmat peninsula from the north-west. The islands be-

longing to the government are few ; Byelyi, at the ex-

tremity of Yatmat, and a few small ones along the west

coast of the peninsula, as also in the Obi Bay, are for the

most part ice-bound. This extensive province occupies the

greater part of the lowl.-'nds of north-western Asia, which

extend eastward from the Urals, and only in the far north

does it include th» eastern slopes of these mountains. The

Pai-ho coast-ridge only touches Tobolsk with its south-

eastern extremity. The Urals proper, which run south-

west from the Kara Sea as far as to the Tell-poss grotip

(5540 feet), and thence take a southerly direction, form

the boundary between Tobolsk and Vologda as far as the

* The story of Nadab and Achiacharas. The names are uncertain,

and one text substitutes Aman (Haman) for Kadab. But the allusion

is not to the book of Esther.
' Compare what is said under Thousand and One Nights (p. 312)

as to the probable influence of an Iranian legend »n the book of Esther,
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fources/of the Petchora (61° 30' N. lat.), but farther

flouth their eastern elopes are included in the Russian

government of Perm, and only their lowest spurs, 200
miles from the main ridge, belong to Tobolsk. The aver-

age height of the northern Urals is about 3000 feet, and
several of their summits range from 3300 to 4000 and

even 4370 feet (Net-yu, in 68' N. lat.). The remainder

of the government is of lowland character, hardly at any
point rising above the sea by more than a few hundred

feet, but these lowlands vary greatly in their different

parts. They assume the character of grassy steppes or

prairies in the south, of immense marshes sparsely covered

with forest in the north, and of treeless tundras as the

shores of the Arctic Ocean are approached. The southern

steppes, in their turn, may be subdivided into two distinct

portions,—the Tobot andlshim steppe in the west, and

the Baraba in the east. The former, nearly 43,000 square

miles in area, is one of the most fertile parts of the empire.

One-third is under forest, and the remainder has a soil

of very fertile black earth, which has the further advant-

age of being sufficiently watered. The climate, indeed,

is very severe, the mean annual temperature (30° to 34°

F.) being such as is found only in the north of Sweden

and in Archangel; but the warm summer (65° to 68° in

July) and the amount of light received from a bright sky

combine to make vegetation develop with a rapidity quite

unknown to western Europe. This region now has a

population of more than 800,000, almost all Russians

(only 14,000 aborigines), so that it may be said to be

more thoroughly Russian than the Volga provinces. The
area^under crops every year is 3i million acres, and the

region promises to become a regular granary for Siberia and

north-eastern Russia. The second portion of the southern

plains, which might be called the Baraba region, being

mostly occupied by the Baraba steppe, covers about 55,000'

square miles. Only its western borders belong to Tobolsk.

It also is perfectly flat, and covered with recent deposits;

but, as there is no definite slope, the surface waters move

slowly, and accumulate into a very large number of lakes

and marshes. The climate is moister and the summer

still shorter and less hot than in the preceding region.

Forests, consisting chiefly of birch, are spread in clusters

ov,er its surface. The soil of this region also is very pro-

ductive, but the fertile patches are separated by marshy

grounds, and the dense clouds of mosquitoes which float

over it in summer are a positive plague to both man and

beast. The population numbers only 250,000, also almost

all Russians (only 4000 aborigines), and the area annually

under crops is about 1,350,000 acres. To the north of the

regions just specified is that occupied by the administra-

tive districts of Tura, Tobolsk, and Tara, with an area of

about 110,000 square miles; this may be described as the

taiga region. It is covered throughout with impenetrable

forests and quivering marshes—the dreadful urmans, which

are penetrated by man only for some 20 to 50 miles

around the widely separated settlements. Immense cedar-

trees, larches, firs, pines, birches, and maples grow very

densely, and the underwood is so thick that a passage can

be forced only with the aid of the hatchet, the diflSculties

being further increased by the layers of decayed wood and

by the marshes. To cross these, which are treacherously

concealed under a swaying layer of grassy vegetation, a

kind of snow-shoe must be used even in the summer, and

many can be crossed only in winter. Immense areas of

the -urmans, especially on the Vasyugan, have never been

visited by man ; but still, from time to time a Russian

settlement arises in the forests, mostly founded by Non-

conformists in hiding, who freely receive all sorts of

fugitives. The south-western parts of this region are

crossed by the Siberian highway, and to this circumstance

alone is it indebted for its population of nearly 450,000
(32,000 aborigines). Only 2 per cent, of this area is under
culture. Farther north extend the tundras, where the aver-

age temperature rapidly decreases from the 25° F. found
in the preceding region to 15°, 10°, and 7°. The frozen

soil during the hottest part of the summer thaws only for

a few inches beneath the surface. The frost sets in early,

and a thick envelope of snow lowers the spring tempera-
ture. Forests cover the southern parts, but the trees

become poorer, shorter, and thinner, and huddle into im-
penetrable thickets ; while, farther north, only the creep-

ing variety of birch and the dwarf varieties of willow hold
their ground. Within the Arctic Circle the last traces of

arboreal vegetation disappear, their northern limit' being

pushed south by the double bay of the Ob and the Taz,

and by the proximity of the Kara Sea.

Apart fiom the Urals, there are no traces of hard rock anywhere
in Tobolsk. Down to its southern borjers it is covered with
Post-Pliocene deposits, which are met with as far as the water-
parting between the Irtish and the Aral-Casrfian depression. This
range of flat hills rises a few hundred feet aUbve the sea-level, and
it seems to mark the limit of extension ofXhe Post-Glacial gulf
of the Arctic Ocean which covered western Tobolsk during the
Glacial period. Contrary to Humboldt's hypothesis, it remains,
however, doubtful whether it was connected in Post-Glacial times
with the Aral-Caspian Sea otherwise than by means of narrow
straits, which disappeared at any rate at an early stage in that
geological period.

The climate of Tobolsk i's oiie of great extremes, the diflerences

between the averages for the hottest and coldest months reachin'g

as much as 70° F. The average temperatures at Berezoff, Narym,
Tobolsk, and Ishim respectively are 24°, 28°, 31°'8, and 32'

(January, - 8°
-3, - 8°, - 2°, and - 4°

; July from 62° to 67°). Only
194 days at Ishim and 153 at Borezoff have a temperature above
32°; and the Ob at Obdorsk continues ice-bound for 219 days (the

'

Irtish 176 days at Tobolsk).

The government is watered by the Ob, which traverses it for more
than 1300 miles, and is navigable throughout. It receives many
tributaries, some of which are 200 to 350 miles long, but flow

through (-[uite uninhabited regions. The Irtish, a left-hand tribu-

tary of the Ob, covers all the southern part of Tobolsk with its

numerous tributaries. It waters Tobolsk for 760 miles, and is

navigable for the whole of its length ; it receives the great Tobot,

about 420 miles long, also navigable, the Ishim, uiid a number of

less important streams ; while the Tura, a tributary of the Tobot, is

also a channel for navigation. The navigation lasts for nearly six

months in the south. The first steamer on the Ob system waa

launched in 1846 and the second in 1860; since the latter date

steam navigation has steadily developed.

Lakes, some of them salt, occur in great numbers on the water-

parting between the Irtish and the Aral-Caspian, and everywhere

in South Tobolsk. Lake Tchany, the largest, covers 1265 square

miles. All are being rapidly dried up, and even within the last

hundred years they have undergone great changes. Thus, in the

group of lakes of Tchany, in the Baraba steppe, whole villages have

arisen on ground that was under water in the earlier years of this

century.' Immense marshes cover Tobolsk beyond 57°N. lat.,—the

Vasyugan marshes in the cast, the Koudinsk and Berezovsk marshes

in the west, both joining farther north the tundras of the Arctic

shores.

The population reached 1,283,000 In 1882. Althongh recent

immigrants, the Russians already constitute 94 pr cent, of the

aggregate population, and their numbers are steadily increasing by

immigration, and partly also by the arrival of exiles. No. fewer

than 43,750 immigrants from Russia settled at Tobolsk between

1846 and 1878, but of late this figure has greatly increased. In

1879 as many as 59,134 exiles were on the registers, but of these

more than 20,000 had left their abodes and disappeared. As a rule

the exiles belong to the poorest class of population. According

to M. Yadrintscff," the native population of Tobolsk was repre-

sented in 1879 by 29,150 Tartars and 8730 other Turkish inhabit-

ants, chiefly in the south, 22,350 Ostiaks, chiefly on the Ob. 6920

Samoyedes in the north, and 6100 Voguls in the north-west; the

total amounted to 74,220,—that is, 6-1 per cent, of the aggregate

population (1,206,000 in 1879). The Ostiaks (j.o.) are in a very

miserable condition, having come under heavv obligations to the

Russian merchanti, and being comjielled to hand over to them

nearly all the produce of their hunting and fishing. The Tartar

settlements in the south are prosperous, but not in the Tobolsk

district, where their lands have been appropriated for the Ru-'isiac

' See YadrintseSf in Tzvestia Rtus. Gtogr. Soc., 1886.

' Siberia ns a Colcny (Russian).
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settlers. Of tho Russians neatly 85,000 are Nonconjormidts, accord-

ing to ofBcial figures, but the number is greatly uod'^rstnted. Many
of the Samoyedes,.Ostiaks, ami Vogulo arc nomiimlly Christians.

The Russians and the Tartars, who chiefly inhabit South Tobolsk,

mostly live by agriculture. Of tho total area of land regarded as

suitable for cultivation (28,400,000 acres), 15,600,000 are owned
by the peasant communities. Summer wheat, rye, oats, barley,

and some buckwheat are raised. Flax and hemp and tobacco are

cultivated in the south, where rattle-breediog also is extensivelj-

carried on. The ravages of anthrax, however (see MuBnAiN, vol.

xvii. p. 58), are very severe, especially in the marshy parts of the

province. The indigenous inhabitants of the north hod, in the

same year, more than 100,000 reindeer. Dogs are used in sledges

in the far north. In the forest region the chief means of existence

are found in the forests. The pursuit of bears, wolves, foxes,

squirrels, ermines, stags, elks, as also of sables and beavers (rapidly

disappearing), is a regular occupation with the Kussiar peasants

as well as with the indigenous inhabitants : sledges and cars,

mats, sieves, wooden vessels, and pitch and tar are also manu-
factured to a considerable extent in the villages (valued at about

£150,000). Cedar-uuts (from 5000 to 800O cwts. every year) are

gathered, partly for the sake of their oil. The fisheries of the Ob
and the southern lakes are important; no fewer than 1700 Ostiaks

are engaged in them on the Ob. No less than 200,000 cwts of fish

are annu.ally caught in th6 district of Tara alore, and Surgut
exports it to the value of £10,000, while in tho Narym region

10,000 cwts. of salt are used for preserving the fish

The industries are insignificant (chielly tanning, distilling, and
tallow-melting); iron-works and nooUen-cloth mills are still in

their infancy. The export of cattle, hides, tallow, corn, flour, fish,

and furs to Kussia, both from Tobolsk and from the Kirghiz steppe,

is of some importance. Spirits are sent fartbev east, to Tomsk;
while all kinds of manufactured wares are imported from Russia.

The fairs of Irbit and Ishim are the chief centres for trade.

The educational institutions are few. It is worthy of remark
that of "secondary schools" (g\mnasia and ])ro-gymnasia) there

were in 1883 eight for girls, with 1005 scholars, and only four

for boys, with 711 scholars; ol primary schools there were 250,
with 5844 boys and 1403 girls.

Tobolsk is divided into ten districts (okrugs), the chief towns
(with populations in 1883) being Tobolsk (20,130), Berczoff (1S90),

Ishim (7100), Kurgan (8570), Surgut (1460), Tara (8640), Turinsk

(4650), Tyukaliusk (3P00), Tyuraeii (14,300), and Yalutorovsk
(4500). Of these towns, only Tobolsk and Tyumen (y.v.) are really

entitled to the designation, the others being mere villages, of less

importance than many others on the great Siberian highway which
crosses the goveiumeut from Tyumen to Tomsk. (P. A. K.)

TOBOLSK, capital of the above government, is situated

on the right bank of the Irtish, near its junction n'ith the

Tobot. It is 1535 miles from Jfoscow, and since the

alteration of the course of tlie great Siberian highroad

from Tyuraeii to Tomsk it has become an out-of-the-way

place, and is no longer either capital of WBstern Siberia

or even an administrative centre for exiles, as it was for-

merly. Viewed from tlie Irtish, the town has a picturesque

aspect, with its kreml, or stone walls, built on a crag 200
feet high, its twenty-one churches, and several elegant

buildings. The kreml, built under Peter I. by Swedish

prisoners, in imitation of the kreml of Moscow, is 430 yards

long by 200 yards in breadth, and contains two cathedrals

erected towards the end of the 17th century. The bell

of Uglitch, which rang the alarm when the czarevitch

Dmitri was assassinated by order of Boris GodunofF, and
therefore had its " ear torn away," and was exiled to

Siberia, stands close by. The palace of the governor, the

administrative offices, the seminary where the historian of

Siberia, Slovtsoflf, received his education, the gymnasium
where Mendel^efi the chemist was trained, and the Marie
school for girls, which now supplies Siberia with so many
teachers, are in the upper part of the town, where broad

grassy spaces separate the wide streets paved with thick

planks. A monument to Yermak, the rebel Cossack who
conquered Siberia, stands in a prominent place; and one

of tho sides of the large square on the crag is occupied by
the immense prison, where more than 2000 exiles are

gathered during the period of navigation. The lower part

of the town stands on a sandy beach of the Irtish, and
often suffers from floods. Its sanitary condition is very

bad. The merchants of Tobolsk carry on a fairly brisk

trade iu corn from the south, salt from Semipalatinsit

timber and tish from the lower Ob The po'pulation.i?

almost stationary (20,130 in 1883, as against 15,500 ii>

1839 and 15,200 in 1772). - Some 12 miles to the south

east are the ruins of the '• fort of Kutchum,"-^the seat ol

the capital of Siberia, Isker, before the Russian conquest

Tobolsk was founded in 1587 by 500 Cossacks who left Tyumefi
under Tchuikoff, and built a wooden fort at tlie mouth of the Old
Tobot. During the next fifteen years several other forts ,wer»

erected oa the territory now occupied by Tobolsk. . Tho Ostiaka
and Sanioyedes soon submitted to Russia" rule, but the Tartar*

and Bashkirs made lieijuent raids, so that a line of forts had to,bt

built in the 17th century from Otenburg to Ishim, In 1752 a new
line of forts was erected some 150 miles farther south, and-sincj
that time Russian settlers liave been able cjuittlv^to_coIfiaize>tii

most fertile parts to the sou^h of Toboisk__

TOC'QUEVILLE, I Alexis ,Henri, ChXrles Chekei
CoMTE DE (1805-1859),^ was born_ at^ VerDeuil'^on''Jul)

29, 1805. His family on the Tattler's side iwere of goof

descent, and distinguished both in the'kw and in ann^
while his mother was the granddaughter" of' Malesherbet
Alexis de Tocqueville was brought up for the bar, or, rather

according to the division of that pro'tssion in France, foi

the bench, and became an assistant nagistrate in 1830.

A year later he obtained from the Government of July a

mission to examine prisons and penitentiaries in America,
and proceeded thither with his lifelong friend Gustave de

Beaumont. He returned in somewhat less than two years,

aud published a report on the subjtct of his mission, but

the real result of hie) tour was the famous De la Democratit

en Amerique, which appeared in 1835, and very soon made
his reputation. It was at once caught up by influential

members of "the Liberal party in England, which coSntry

Tocqueville soon after visited, and where he married

an Englishwoman. Returning to France, and beginning

life as a country gentleman at Tocqueville, he thought to

carry out the English ideal completely by standing for

the chamber of deputies. But, with a scruple which illus-

trated his character, he refused Government nomination

from Jlold, and was defeated. Later he was successful^

and sat for several years both before" and after the revoW
tion of February, becoming in 1849 vice-president of thp

assembly, and for a few months minister of foreign affairs

He was a warm supporter of the Roman expeditiou.-but

an equally warm opponent of Louis Napoleon, and after

being one of the deputies who were arrested at the^ coup

d'etat he retired from public life. Twenty years' afte/

his tirst, he produced another book, De I'Ancien Regivie,

which almost, if not quite, equalled its success.,' His
health was never .very strong, and in 1858 he broke a

blood-vessel. He was ordered to the south, and, -taking

up his re.sidence at Cannes, died there on the 16th of

April 1859. He had published some minor pieces during

his lifetime, and his complete works, including much un-

published correspondence, .were produced after his death

in uniform shape by De'Beaumont
During the last twenty years of his life, and for perhaps half

that time after his death, Tocqueville had an increasing European
fame, which for the last ten or fifteen years. has been stationary il

not diminishing. Both phenomena are susceptible of explanation.

Although he has been accused by some of his own countrymen
of having " le style triste," his manner, which is partly imitated

from Montesquieu, has considerable charm; and he was the first

and has remained the chief writer to put tlie orthodox liberal

ideas which governed European politics during the first half or two-

thirds of the 19th century into an orderly and attractive shapel

He was, moreover, as has been said, much ' taken (jp by influen-

tial persons in England,—Senior, Joha StuSit Mill5 and others,—

and he had the great advantage of writing' absolutely the first

book of reasoned politics on the facts of democratic government as

observed in America. Besides all this he was, if not an entirely

impartial writer, neither a fanatical devotee of democracy nor a

fanatical opponent of it.^ All this gave him a very great advantage

which he has not yet wholly lost. At the same time he had defect^

which were certain to make themselves felt as time went on.
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without the alteration of the centre of liberal opinion which has

taken place of late years. The chief of these was a certain wealcncss

which can hardly bo described in English by any word more dig-

nified than the familiar term "priggishness." His correspondence

with Mole above alluded to is an instance of this, anU it was also

reflected on in various epigrams by countrymen and contemporaries

;

one of these accuses him of having unluckily " begun to think before

he had begun to learn," while another, with more real than apparent

inconsistency, declares that he " avait I'air de savoir do toute

^ternite ce qu'il venait d'apprendre." His book on America, though

undoubtedly a very remarkable piece of political deduction, has the

drawback of proceeding on very insufficient premisses and of trying

to be too systematic. His book on ihe,Ancien Rigime is also want-

ing in solid information, and commits the great error of assuming

rather than proving that the Revolution of 1789 was a proceed-

ing of unmixed good, which delivered France from a state (not of

unmixed evil, for Tocqueville was too careful a student to imagine

that, biit) of evil exclusively caused by the existence of monarchical

and aristocratic institutions. In fact, the fault of both books is

that their author is not a practical politician, a fault which is

constantly illustrated and exhibited in his correspondence. He
appears both in reading history and in conduci;ing actual political

business (of which, as has been seen, he had some experience) to

have been constantly surprised and disgusted that men and uations

did not behave as he expected them to behave. This excess of the

deductive spirit explains at once both the merits and the defects of

his two great works, which will probably remain to some extent

political classics, though they are less and less likely to be used as

practical guides.

TODAS. See NfLGiEi Hills, vol. xvii. p. 509.

TODLEBEX, or Totleben, Eduaed Ivanovich (1818-

1884), Russian general, was born at Mittau, in Courland,

on May 20, 1818. His parents, who seem to have been of

German descent, were of the mercantile class, and he him-

self was intended for commerce, but a strong instinct led

him to seek the career of a military engineer. He entered

the school of engineers at St Petersburg in 1835, and passed

from that into the army in 1838. In 1847 and the two

following years he was employed, as captain of engineers, in

the campaigns against Schamyl in the Caucasus, where he

directed the siege operations against the principal mountain

fortresses. On the outbreak of war between Russia and the

Porte in 1853, he was placed at the head of the staff of

General Schilder-Schuldner, by whom Silistria was besieged.

This general being wounded, Todleben acted in his place

until the siege was raised. He was then transferred to the

Crimea. Sebastopol, while strongly fortified toward the

sea, was almost unprotected on the land side. Todleben,

though still only of colonel's rank, became the animating

genius of the defence. By his advice the fleet was sunk, in

trder to blockade the mouth of the harbour, and the de-

ficiency of fortifications on the land side was made good

before the allies could take advantage of it. The con-

struction of earthworks and redoubts was carried on with

extreme rapidity, and to these was transferred, in great

part, the artillery that had belonged to the fleet. In what-

ever direction the besiegers drew their lines, there Todleben

met them with counterworks, until, with the arrival of

heavy Russian reinforcements, the besiegers almost became

the besieged. It was in these improvised operations by

means of earthworks that Todleben's peculiar power and

originality showed itself; he was not a great military

leader in the wider sense, nor was he the creator of a

great permanent system of defence like Vauban. But for

the special problems of Russian warfare, both in 1854

and at a later epoch, he was exactly the man wanted.

Until June 1855 he conducted the operations of defence

at Sebastopol in person ; he was then wounded in the foot,

and at the operations which immediately preceded the fall

of the fortress he was not present. WTien he recovered

from his wounds he was employed in strengthening the

fortifications at the mouth of the Dnieper, and also those

of Cronstadt. In 1856 he visited England, where his

merits were well understood. In 1860 he was appointed

assistant to the grand-duke Nicholas, and he became

subsequently chief of the department of engineers. For
reasons which are not known he was given no command
when war with Turkey began in 1877. It was not until

the disasters before Plevna had heaped discredit upon the

incompetent leaders of the Russian army that the soldier

of Sebastopol was called to the front. Todleben saw that

Plevna could not be taken by assault, and that it would
be necessary to reduce it by drawing works round Osman
Pasha, and cutting him oS from communication with the

other Turkish commanders. In duo time Plevna fell.

Todleben then undertook the siege of the Bulgarian for-

tresses. After the conclusion of preliminaries of peace, he
was placed in command of the whole Russian army, and
became responsible for the government and administra-

tion of the occupied districts. In the discharge of these

duties he is said to have distinguished himself by his

combined firmness and good temper in dealing both with

Turkish authorities and with the native population. He
received the highest military honours and commands when
the war was over, and became governor of Odessa. But
his health was broken ; and after much suffering he died

at a German watering-place in June 1884. He was buried

with great solemnity at Sebastopol.

TODMORDEN, a market-town of England, partly in

Lancashire but chiefly in the West Riding of Yorkshire,

stands on the Calder, on the Rochdale Canal, and on the

Lancashire and Yorkshire Railway, 13 miles west of Halifax,

9 north of Rochdale, and 207 J north-north-west of London.

It lies in three valleys amidst scenery originally romantic,

and still in part retaining that characteristic. The town-

hall (1875) bridges the counties boundary, t'je Calder,

enabling the magistrates to exercise jurisdict' jn in both

counties Of the other buildings, the Unitarian church,

the market-hall, the free endowed school, and the Unita-

rian free school may be mentioned. A bronze statue has

been erected to John Fielden, to whose energy in develop-

ing the cotton manufacture the town owes much of its

prosperity. The staple industry is the spinning and weav-

ing of cotton, and there are also foundries and machine-

works. Tie population of the township of Todmorden

and TValsden (area 7007 acres) in 1871 was 9333, and in

1881 it was 9237. In addition to this (situated wholly

in Yorkshire), the urban sanitary district includes parts

of Langfield and Stansfield in Yorkshire, and of Cliviger

in Lancashire, the total area being 15,690 acres, with a

population in 1871 of 21,764, and in 1881 of 23,862.

As early as the reign of Edward III. Todmorden was in the

possession of the KadcTiffes, a branch of the Kadclifles'of RadclifTe

Tower, but it was sold by them about the close of the 17th century.

Todmorden Hall is an interesting old building of various dates.

TODY, Pennant's rendering {Gen. Birds, pp. 15, 61)

through the French Todier of Brisson {Omithologie, iv.

p. 528) of the somewhat obscure Latin word Todv^} not

unhappily applied in 1756 by Patrick Browne {Civ. and

Nat. Hist. Jamaica, p. 476) to a little bird remarkable for

its slender legs and small feet, the "Green Sparrow" or

» In Forcellini's Lexicon (ed. De Vit, 1875) we find "Todus geoas

parvissimsB avis tibias habens perexiguas." DacanRe in his Giosta-

Hum quotes from Festus, an ancient grammarian, " Toda est avis qua

non habet ossa in tibiis
;
quare semper est in motu, unde Todius (al.

Todinus) dicilur ille qui velociter todet et movetur ad modum tod,-e,

et todere nioveri et tremere ad modum todae." The evidence that

such a substantive as Todus or Toda existed seems to rest on the

adjectival derivative found in a fragment of a lost play {Svras) by

Plautus, cited by this same Festus. It stands "cum extritis [extortis]

talis, cum todilUs [todinis] ci-uscolis"; but the passage is held by

scholars to be corrupt Among natur»Jist3 Gesner in 1555 gave

currency (BUI. Animaliitm, iiL p. 719) to the word as a substactive,

and it is found in Levins's Manipultu Vocalmlorum of 1570 (ed.

Wheitley, 1367, col. 225) as the equivaleot of the English "Titmou'?.'

Ducango aUows the existence of the adjective tcdinui. Sterh.ious

suggests that todi comes from tutAoi, but his view is not accepted.

The verb todert may perhaps be Enslished to " toddle" I
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'•Cfreen Huinming-Bird " of Sloane {Voyage, ii. p. 306).

The name, having been taken up by Brisson {loc. cit.) in

1760, was adopted by Linna;us, and has since been recog-

nized by ornithologists as that of a valid genus, though

many species have been referred to it which are now
known to have no affinity to the type, the Todus oiridis of

Jamaica, and accordingly have since been removed from it.

The genus Todiu-i was at one time placed among the Musci-

capidx (cf. Flycatcher, vol. is. p. 351); but Dr Murie's

investigations {Proc. Zool. Society, 1872, pp. 664-6S0, pi.

Iv.) have conclusively proved that it is not Passerine, and

is nearly allied to the Monolidse {cf. Motmot, vol. xvii.

p. 3) and J /cW«urfa; '(c/. Kingfisher, voJ. xiv. p. 81),

though it should be regarded as forming a distinct Family

Todidse, peculiar to the Greater Antilles, each of which

islands has its own species, all of small size, the largest

not exceeding four inches and a half in length.

Of the species already named, T. oiridis, Jlr Gosse (£. Jainaica,

pp. 72-80) gives an interesting account. "Always conspicuous

flrom its bright grass-gieen coat and crimson-velvet gorget, it is

Btill a very tamo bird; yet this seems rather the tame'iess of

Tody {Todus viridisj. (After Gosse.)

indifference than of confidence; it will allow a person to approach
very near, and, if disturbed, alight on another twig a few yards
distant .... commonly it is seen sitting patiently on a twig, with
the head drawn in, the beak pointing upwards, thfe loose plumage
puffed out, when it appears much larger tiian it is. It certainly

has an air of stupidity when thus seen. But this abstraction is

more apparent than leal ; if we watch it, we shall see that the odd-
looking grey eyes are glancing hither and tliither, and that ever
and anon the bird sallies out upon a short feeble flight, snaps at

something in the air, and returns to his twig to swallow it." Mr
Gosso goes on to describe the engaging habits of one that he for

a short time kept in captivity, which, when turned into a room,
immediately began catching all the insects it could, at the rate of
about one a minute. The birds of this Family also shew their
affinity to the Kingfishers, Motmots, and Bee-eaters by burrowing
holes in the ground' in which to make their nest, and therein
laying eggs with a white translucent shell. The sexes differ little

in plumage.

All the four species of Todus, as now restricted, present

a general similarity of appearance, and, it may be pre-

sumed, possess very similar habits. The genus has been
monographed by Mr Sharpe {Ibis, 1874-, pp. 344-355);
but he was unfortunately misled by au exceptionally bright-

' This habit and their green colour has given them the French name
of Perroquet or Todier de terre, by which they have been distinguished
from other species wrongly assigned to the genus by some systematists

;

and, if we raay believe certain French travellers, they must in former
days have inhabited some of the Lesser Antilles ; but that is hardly
probable.

coloured specinien to add a fifth and bad species to those

that exist—and even these, by some ornithologists, miglvt

be regarded as geographical races. The Cuban form ia

T. multicolor; that of Hispaniola is T. subulatus or domi-

nicensls; and that of Porto Rico, originally named in error

T. tiiex-icanus, has since been called hypochondriases. Apart

from their structural peculiarities,' one of the chief points

of interest attaching to the Todidse is their limitation,

not only to the Antillean Sub-region, but, as is now
believed, to Its greater islands. (a. n.)

TOGA. See Costume, vol. vi. p. 456.

TOGO-LAND, one of the portions of the African con-

tinent under the protection of the German empire. II

forms part of the territory on the west coast formerly dis-

tinguished as the Slave Coast, and is bounded on the E. by

Little Popo, on the S.W. by the British Gold Coast Colony,'

and on the N.W. by the still independent territory of the

Anlo tribes. The coastline is only 22 miles in length,

and with an area of about 500 square miles Togo-land is

estimated to have a population of 40,000 souls. The
great physical feature of the country is the Togo, Hakko,

or Avon lagoon, which is- cut off from the ocean by the

narrow belt of sandy soil on which are situated Bagida,

Porto Seguro, and Bay. The town of Togo lies on the

east side of the Togo lagoon, where it extends eastward

to Little Popo Lake. The lagoon is fed by a stream from

the north, the Haho or Hakko, first discovered by John
Duncan in 1846.

See Hugo Zbller, Togoland; Petermann's Mittheilungen (1886);
and Scott. Geogr. Mag. (1886), all of which give maps.

TOKAT, a decayed provincial town of Turkey, in thu

vilayet of Sivas, and capital of the upper basin of the Iris

(Yeschil Irniak), is a poorly-built place of about 10,000
inhabitants, in a hot, narrow valley, dominated by the ruins

of a Byzantine castle, and surrounded by gardens watered

by the Iris. It was once an important commercial station,

and has still copper foundries. Six miles up the valley

are the ruins of the Pontic Comana {q.v.).

TOKAY, or Tokaj, a small town in the county of

Zempl^n, in the north-east of Hungary, at the influx fif

the Bodrog into the Tisza, in 48° T N. lat., 21° 4' K
long. The slopes of the adjacent mountains of Hegyallya,

which are of volcanic origin, produce excellent wine,

several kinds of which are of perhaps the best, sweetest.,

and strong^t quality in the world. Of these, however,

none or hardly any come into the market, the wine usuaUy
sold under the name of- Tokay not being a natural wine,

and often not coming from the district at all. Tokay,
along with about twenty-five neighbouring villages, pio-

duces annually an average of 2,200,000 gallons. The
vine culture has been greatly improved of late years by a

company in Budapest. The timber trade, fishing, and
export of fruits are also considerable. The population

was 4479 in 1880.

TOKIO, formerly called Yedo, the present capital of

the empire of Japan, is situated in 35° 41' N. lat. and
139°" 46' E. long., at the head of the bay of the same
name, on the south-east coast of Hondo (mainland), the

largest of the group of Japanese islands. It is connected

with the seaport of Yokohama by a railway 18 miles in

length. The bay of Tokio is shallow, and therefore not

well suited for the navigation of large vessels. The wide

river Sumida, also called Okawa ("great river") near its

mouth, runs through the town. For administrative pur-

poses Tokio proper is divided into fifteen ku (districts), of

which thirteen lie to the west and two to the east of the

Sumida. Each ku is presided over by an official appointed

by the Government, called the ku-chio (chief of the ku), and

an assembly (Ku-Kwai) for local administrative purposes Ls

elected every four years by the inhabitants. These ku and
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isix pun (suburban districts) collectively form the Tokio-Fu,

and are under the general superintendence of the fn-chiji

(governor). Matters affecting the interests of the whole fu

are discussed by an assembly (Fu-Kwai) composed of repre-

uentatives from all the ku and gun. Order is maintained by

a well-organized body of police (3648 men in 1885) under

the command of a keishisokan (chief commissioner), who,

like the fu-chiji, is responsible to the central Government.

Since the establishment of this system crime has very

materially decreased. There is also a fire brigade of 2000

men, which is connected with the police system, and
renders effective service in checking the spread of the

fires to which the town is peculiarly liable. Buildings of

brick and stone have lately been erected in many parts of

the town. The fifteen ku which form Tokio proper cover

an area of •i'Ol square 7-1, and the six gun 27"94 square

ri, the whole fu thus extending to about 32 square ri

(about 190 square miles). The greater part of the town

is flat, particularly near the Sumida, and is intersected by

numerous moats and canals, which, with the bridges cross-

ing them, form a distinctive feature. There are hills vary-

ing in height from 50 to 100 feet in the six districts of

Environs of Tokio.

Hongo, Koishikawa, Ushigome, Yotsuya, Akasaka, Azabu,

and in part of Shiba. The numerous residences of the old

daimios were the chief characteristics of the town, especi-

ally in the Kujimachi-ku. Many of these have been de-

molished and Government offices erected on their sites

;

some have given place to new streets and houses ; others,

having survived the downfall of the shogunate, still remain

surrounded by large gardens, which are celebrated for their

elaborate rock-work, artificial lakes, and magnificent trees.

Nearly in the centre of the K6jimachi-ku, on an eminence,

surrounded by moats, stood the resideucB- of the shoguns,

which was burnt down in 1872. An imperial palace is

now in course of construction on this site. Outer moats
connected with those already mentioned enclose the whole

Kujimachi-ku and a greater portion of Kanda-ku ; one of

the moats terminates at the Sumida. The Nihonbashi,

Kiobashi, and Kanda-ku, through which the O-dori (main

street) passes, are the business quarters of the town. The
Nihoubashi (Bridge of Japan), in the ku of the same name,

also in the O-dori, is the centre from which all distances

are calculated. Nearly all the . principal buildings of the

city— such as the Gwaimush6 (Foreign Oflice), the Nai-

mushd (Home Office), the Okurash6 (Ministry of Finance),

the Monbusho (Ministry of Education), and other Govern-

ment offices, (fee.—are situated in those four ku. Among
the parks, those of Shiba and Ilyeno rank first in size and

beauty, the latter containing a large sheet of water. In

23—17

1868, when the imperial army entered the city, a body of
men called the shogitai, loyal to the cause of Tokugawa,
here made a last stand, and during the fighting the mag-
nificent temple of Toyesau, on the hills of Uyeno, was
burnt down. This park, as also the Mukojima (the em-
bankment of the Sumida), and the Asukayama park, which
is at some distance north-west of Uyeno, are celebrated

for their sakura trees (species of cherry), which, when
in full bloom, attract crowds of all classes. The famous
temple of Kwannon (goddess of mercy) is in the Asakusa
park, in which a continual fair is held, with the usual ac-

companiments of booths, shows, tea-hou.ses, &c. The dis-

tricts of Fukagawa and Honjo lie on the east bank of the

river, and are connected with the rest of the town by fivo

wooden bridges of considerable length ; they are inter-

sected by numerous canals, and the streets there are regu-

larly laid out. The means of communication are imperfect;

the streets of Tokio are in general irregular, and many are

BO narrow that they are unsuitable for carriages. The
jlnrikisha, a kind of chaise drawn by one or in some cases

by two or more men, supplies their place to a great extent.'

The introduction of tramways in some parts of the town
has had the good effect of diininishing the number of

second-rate carriages drawn by miserable horses.

There are no reliable data as to the population of Yedb
duriug the shogunate (see below). Owing to the influx

caused by the periodical visits of the daimios with their

numerous attendants, it probably exceeded One millica

during the early part of the present century. At the

abolition of the shogunate there was a marked decrease,

but the return.= of recent years (1,121,560 in 1881
;

1,173,003 in 1883; 1,300,073 in 1885) indicate a rapid

increase. Of the 1,519,781 who constituted the popula-

tion in 1886, 1,211,357 are to be classed as belonging

to the town proper, and 308,424 to the six suburban
districts. The sanitary condition of the city leaves much
to be desired, but extensive improvements are now being

carried out. The general health, however, is good, and
the enforcement of vaccination has virtually stamped out

the scourge of smallpox. The deaths from cholera are

occasionally very numerous, especially among the lowei;

classes.

A well-organized system of education exists, under the

supervision of the ministry of education. In 1885 there

were in the Tokio-Fu 658 public and private elementary

schools, with 1563 teachers,—the cost of maintaining

public schools being 145,152 yen (Japanese dollars). In

the same year the boys and girls of school age numbered
172,653, of whom 77,001 attended schools recognized by
the Government. Kindergartens on the European system

have been introduced. There are also the shihangakko

(normal schools), the chugakko (middle schools), and

schools, both Government and private, for special branches

In the district of Hongo is the imperial university, sub

divided into the four branches of law, science, medicine,

and literature. Many of the students attain a high degree*

of proficiency.

No mention is made of Tokio in Japanese tistory before the en4
of tlio 12tli century. It appears to have assumeu no importance

till about 1457, when 6ta Dokwan, a general in the service oi

Uyesugi Sadamasa, governor of Kamakura, built a castle there.

About thirty years later the town fell into the hands of H6j6 of

Odawara, and subsequently, on his overthrow by Hideyoahi and
lyeyasu, the castU was granted to the latter, who was the founder

of the shogun house of Tokugawa. In 1590 lyeyasu made his

tormal entry into the castle of Yedo, the extent of which be greatly

enlarged. From this date the real importance of Yedo commenced.
The family of the Tokugawas furnished the shoguns (or tj'coons)

of Japan for nearly three hundred years, and these resided during

that period at Yedo. Under them the town was vastly extended,

land waa reclaimed liom the bay, canals were constructed, and a

water supply introduced. The shoguns compelled the daimios

(feudal lords) to reside at Yedo with their numerous retinues dur-.

XXIII. - 55
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ing a eoTisideraljle portion of their lives, and tlias tlie prosperity

of the town rapidly increased. At the restoration of the supremo

authority of the emperor in 1S68 the shogunate was abolished, and

the population of Yedo speedily decreased. A fresh vitality vs-as

again imparted by the transfer of the court from Kioto, and the

town then received its present name Tokio (eastern capital). It

has since been the seat of the imperial Government, and may be

considered the centre of the political, commercial, and literary

activity of Japan. It is the channel through which the stream of

European civilization pours into the country, and al' recent pro-

gress has there taken its rise. (R. S. L.

)

iTOLAND, John (1670-1722), or Janu3 Junius, as his

sponsors are said to have named him, usually described

as a chief leader of the English deists, was bora

November 30, 1670 or 1671, in the north of Ireland,

near Londonderry. He was the son, perhaps illegiti-

mate, of Catholic parents, and was brought up in their

faith. But in his fifteenth year he became a zealous

Protestant, and in 1687 he passed from the school at

Redcastle to Glasgow university, recommended by the

magistrates of Redcastle " for his affection to the Protest-

ant religion." Thus early in life he became " accustomed

to examination and inquiry, and was taught not to cap-

tivate his understanding to any man or society." After

three years at Glasgow he entered the university of Edin-

burgh, taking his M.A. degree there June 30, 1690. He
then spent a short time in some Protestant families in

England, and with their assistance went to Leyden univer-

sity, to qualify him for entering the Dissenting ministry.

He spent about two years in Leyden, studying ecclesi-

astical history especially under the famous scholar Fred-

erick Spanheim. At the expiration of that time he took

up his abode, January 7, 1694, at Oxford, having good

introductions to Creech, Mill, and others. Here he made
large use of the Bodleian Library, and soon acquired the

reputation of being " a man of fine parts, of great learn-

ing, and of little religion," though there is no evidence to

show that the last distinction was justly his due. His

letters show that he then claimed to be a decided

Christian, and that he was too orthodox to be classed with

the Arians or the Socinians. At the same time the

characteristic freedom and originality of his mind were

displayed by his anticipation of subsequent doubts of

the integrity of the book of Job, and the separation of

the historical prologue and the speeches of Elihu from the

original poem. While at Oxford he commenced the book
which called him into notoriety, and became one of the

standard "deistical writings"—his Christianity not Mys-
terious.^ The book gave great offence, and several replies

to it were immediately published. The author was pro-

secuted by the grand jury of Middlesex the year of its

publication ; and, when he attempted to settle in Dublin

at the beginning of 1697, he was greeted with dangerous

denunciations from the pulpits and elsewhere. He was
soon prosecuted before the court of King's Bench, and on
September 9th his book was condemned by the Irish

parliament to be burned and its author to be arrested.

He escaped the latter part of the sentence by flight to

England. The title and the philosophical principles of

Toland's book were singularly akin to those of Locke's

famous work. The Reasonableness of Christianity, pub-

lished the year before ; and Locke's opponents seized the

opportunity of fathering upon the philosopher the doc-

trines of his more heterodox and less guarded disciple.

Thus Toland's work became the occasion of the celebrated

controversy between Stillingfleet and Locke, in which

Locke takes pains to show the difference between his posi-

tion and ToUnd'a. Toland's next work of importance was

* The first edition, London, 1696, was anonymous ; the second,

published the same year, bore on the title-page his name, and received

f
preface and some slight alterations ; and the third appeared in 1702

with an appended Apology for Mr Toland,

his Life of Milton (1698), in which, in connexion with his

exposure of the fictitious authorship of the Eikon Basilike,

he found occasion to make reflexions on " the numerous
supposititious pieces under the name of Christ and His
apostles and other great persons." This provoked the
charge that he had called in question the genuineness
of the New Testament writings, and he replied in his

Amyntor, or a Defence of Milton's Life (1699), to which he
added a remarkable list of what are now called apocryphal
New Testament writings. In his remarks he really opened
up the great question of the history of the canon, towards
the examination of which Stephen Nye, Jeremiah Jones,

and Nathanael Lardner made in reply to him the first valu-

able contributions. The next year his Amyntor and Chris-

tianity not Mysterious were under discussion in both Houses
of Coavocation, and the Upper House declined to proceed

against the author. In 1701 Toland spent a few weeks
at Hanover as secretary to the embassy of the earl of

Macclesfield, and was received with favour by the electress

Sophia in acknowledgment of his book A nglia Libera, a

defence of the Hanoverian succession. On his return from
the Continent he published a defence of himself, and of

the bishops for not prosecuting him, Vindicius Liberius

(1702), and several political pamphlets. The next year

he visited Hanover and Berlin, and was again graciously

received by the electress and her daughter Sophia Char-

lotte, queen of Prussia. On his return to England (1704)
he published Letters to Serena, and afterwards acknowledged

that the queen of Prussia was intended by the pseudonym.

In these letters he anticipated some of the speculations of

modern materialism. The next year appeared his A.ccownt

of Prussia and Hanover, of which Carlyle has made use

in his ii/e of Frederick the Great. From 1707 to 1710
he is again on the Continent,

—

zX Berlin, Hanover, Diissel-

dorf, Vienna, Prague, and The Hague, with very varying

fortunes, but generally of an adverse character. In 1709

he published Adeisidaimon and Oiigines Judaiae (The

Hague), in which, amongst other things, he maintained

that the Jews were originally Egyptians, and that the true

Mosaic institutions perished with Moses. This work pro-

voked a number of replies from Continental theologians.

In 1710 he returned to England, living chiefly in London
and latterly at Putney, loving the country and his books,

and subsisting precariously upon the earnings of his pen

and the benevolence of his patrons. His literary projects

were numerous (see the incomplete list in Mosheim)

;

and the nobler traits of his warm Irish nature appear in

his projected history of the ancient Celtic religion and his

chivalrous advocacy of the naturalization of the Jews. The
last of his theological works were Kazarenus, or Jewish,

Gentile, and Mahometan Christianity (1718), and Tetra-

dymus (1720), a collection of essays on various subjects,

in the first of rfhich, " Hodegus," he set the example

subsequently followed by Reimarus and the rationalistic

school in Germany, of interpreting the Old Testament

miracles by the naturalistic method, maintaining, for in-

stance, that the pillar of cloud and of fire of Exodus was

a transported signal-fire. His last and most offensive

book was his Pantheisticon (Cosmopoli, 1720). He died

May 111 1722, as he had lived, in great poverty, in the

midst of his books, with his pen in his hand, and left

behind him a characteristic Latin epitaph, in which he

could justly claim to have been "veritatis propugnator,

libertatis assertor."

Toland is generally classed with the deists, hut at the time

when he wrote his first book, Christianity not Mysterious, he was

decidedly opposed to deism, nor does Leland deal with that work
as an exposition of deistical views. The design of the work was to

show, by an appeal mainly to the tribunal of Scripture, that there

are no facts or doctrines of the "gospel," or "the Scriptures," or

, "ChrLitian revelation" which, when revealed, are not perfectly
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plain, intelligible, anil reasonable, being neither contrary to reason

nor inconipreliensiblo to it. The work undoubtedly aimed a blow

at some of the dogmas of later Christian times, Ijut it claimed to

be "a vindication of God's revealed will against the most unjust

imputations" which occasioned "so niauy deists and atheists."

Toland's line of argument is to show that the supposition of the

doctrines of the gospel being repugnant to clear and distinct ideas

and common notions leads into absurdities and inevitable scep-

ticism; that the proof of the Divinity of Scripture is its self,

evidencing power; that, though men are dependent on Divine

revelation for the knowledge of the most ini|)orlaut truths, the

truths must themselves be plaiu aud intelligible when revealed ;

that all the dortrines, precepts, and miracles of tlio Kew Testament

are perfectly intelligible and plain; that, though reason is dis-

ordered in the case of many men, the disorder is not in the fjculty

itself but in the use made of it; that in the New Testament
"mystery" never nieai^s anything inconceivable in itself, but

things naturally intelligible enough, which are (jither so veiled by
figurative words or rites, or so lodged in God's sole knowledge and
decree, that they could not bo discerned without special revela-

tion; that no miracle of the gospel is contrary to reason, for they

were all produced according to tiie laws of nature, though above its

ordinary operations, which were therefore supernaturally assisted
;

that mysteries were first introduced into Christianity by the early

admission into the church of Levitical ceremonies and heathen

rites and mysteries, and especially by mixing up heathen philo-

sophy with tiie simple religion of Christ. Tho work was intended

to be the first of three discourses, in the second of which he was
to attem[>t a particular and rational explanation of the reputed

mysteries of the gosjiel, and in the third a demonstration of the

verity of Diviuo revelation against atheists and all enemies of re-

vealed religion. But, like so many other of his numerous projects,

this failed of execution. After his Christianity not MysUrioas
and his AmyntoTj Toland's Nazarcmis was of chief importance, as

calling attention to the right of tho Ebionitcs to a place in the

early church, thoagh it altogether failed to establish his main
argument or to put the question in the true light. His Pavthcis-

ticon^ sive Formula celcbrandx Sodalitatis Socraticx, of which he

printed a few copies for private circulation only, gave great offence

as a sort of liturgio service made up of passages from heathen

authors, in imitation of the Cliurch of England liturgy. Tlie title

also was in those days alarming, and still more so the mystery
which the author threw round the question how far such societies

of pantheists actually existed. Poor Toland had been outlawed

by tho churches of his day, and took a most imprudent delight in

alarming and mystifying his persecutors. This and all his later

tVorks must bo read from the point of view first suggested by
Herder; " Who can refuse to see in Toland tho man of wide reading

and of clear intellect, and the earnest inquirer, althougli, as em-
bittered by persecutions, with every fresh book he dii>ped his pen
in a more biting acid?"

See Moilielm's Vindicim Anti'jupa ClirlattanoruiH Discipllnx, Ist ed., 1720, 2d
ed., 17l'2 (tho life of Tolnnd prefixed to the 2d edition of this essay gives t>tlll tho

best and most leameil account wo linve of Ills llfo anrl wiltlngB); "Memoirs of

tho Llfo and Willlncs of Mr John Toland," by Pes Malzcaux, piefixcd to Tha
MUeettaneoui Worki of Aft- John Toland, in 2 Tols., London, 1747; Leland'a View

6/ the Principal Deittical Wrilert; HerdeTeAdrailfa: Lechler'a OntehictUti det

engtitclien Deiimui; Isaac Disraeli's Catamilits of Autkon; Hieotcgical Rfviev,

November 1864; Hunt's article in Contemporary Rfvifw, vol. vlll,, and his /ie/i-

gioue Tliougtit in Entfland; Leslie Stephen's J/islorj/ of Eny'iifi Tttouyfit in Eigh-

teenth Centurt/; Cairne's Cunniny/tam Lectures for 18S0 On Toland's relation to

the subsequent TUblnecn scljool, as preseotod In his A'cuarenut, seo Ttieologicat

Reeiew, Oct., 1877 ; and oa Ills relation to matciiaUsin, F. A. Lange's Oeie/iichle

tte$ Matenaliimuf, (J. f. S.)

TOLEDO, a province of Spain, in New Castile, is

bounded on the N. by Avila and Madrid, on the E. by
Cuenca, on tho S. by Ciudad Kcal, and on the W. by
Ciceres, and has an area of 5G20 square miles. The
surface is throughout lofty, and in a great part of its

extent mountainous. Towards the centre, indeed, there

are extensive plains or tablelands, but the whole of the

south and east is occupied by the Monies de Toledo, which

separate tho waters of the Tagus on the north from those

of the Guadiana on the south. These mountains are of no

great height ; and they were once densely covered with

forests, which have now been almost entirely cut down,

although there are still woods and groves of considerable

extent on their lower slopes. Branches of this chain

enclose the province on the east and west, and part of

the range that stretches north of the Tagus approaches

its north-western frontier. Toledo is well watered by the

Tagus and its affluents,—the Tajuna, Jararaa, Guadar-

rama, Alberche, and Tietar on the north, and the Algodor,

Torcon, Pusa, Sangrera, and Cedrou on tho south. Tha

Guadiana forms for a short distance the south-western

frontier, and its tributary the Giguela waters the eastern

part of the province. The country is rich in minerals, as

yet almost entirely unworked, containing veins of gold,

silver, lead, iron, quicksilver, copper, and tin. Coal, alum,

cinnabar, itc, are also found. The soil produces com,
pulse, potatoes, oil, wine, flax, oranges, lemons, chestnuts,

aud melons in fair abundance, but the trade in agricultural

products is almost confined to the province itself. The
number of sheep and goats is few, of horses and mules
still less ; while the only oxen are those used in agri-

culture. Bees and silkworms are kept in considerable

number. Manufactures once flourished, but are now in a

very low state,—silk and woollen cloth, earthenware, soap,

oil, chocolates, 'wiae, rough spirit {aguardunie), guitar

strings, and arms being almost the only articles made.

The province is traversed by three lines of railway,

—

that of Madrid Seville-Cadiz in the east, Madrid-Toledo-

Ciudad Real through the centre, and Madri(l-C4ceres-

Lisbon in the north. There are 12 partidos judiciales

and 206 ayuntamientos , and three senators with eigbrt

deputies are returned to the cortes. The total population

in 1S85 was 332,000; tho only towns with a population

exceeding 10,000 are Toledo (20,251) and Talavera de la

Reina (11,980). Some of tho most brilliant fighting of

the Peninsular War took place in Toledo and the neigh-

bouring province of C^ceres, the battle of Talavera de la

Reina being fought on the 27th and 28th of July 1809.

TOLEDO, the capital of tho above province, and once

of the whole of Spain, stands upon a circle of seven hills,

2400 feet above the sea, and washed on three sides bv the

Tagus. It is 37 miles west south-west of Madrid. The
river is spanned by two fine stone bridges,—the AlcAntara,

a Moorish bridge of a single arch, giving entrance to tho

city from the east, and the other, that of San Martin, from

the west, while between them the river makes a sweep
southwards. The place is enclosed on the land side by
two walls, still in fairly perfect condition,—the inner one

being built by King Wamba in the 7th century, the outer

by Alfonso VL in 1109. The gates are numerous and
well preserved, the most noteworthy being the famous

Puerta del Sol, the Puerta Yisagra, and the Cambron.
Some Roman remains (a circus, ic.) lie without the walls,

on the plain to the north-west. The a|)pearance of Toledo

from a distance is imposing in the extreme, from its noble

situation and the terraced lines of its buildings; but upon

a nearer approach it reveals itself as dull and decayed

enough, with little or no traffic in the streets, and a

strange silence brooding over all its ways. The houses

are large, massive, and gloomy, generally Moorish in style,

of the 12th, 13th, and 14th centuries, with a great central

patio (courtyard), and yielding abundant traces of Arabic

decoration. The principal public square is tlie Zocodover.

It forms the favourite promenade, and from it the one fairly

wide street of the city leads to the cathedral. The latter

is the glory of Toledo, and one of the finest monuments of

art in Spain. Built upon tho site of an ancient mosque,

and commenced in 1227, it was completed in 1492 ; and,

though sacked over and over again,— finally by the French

under La Houssaye in 1808,— it is still, with the excep-

tion, perhaps, of the cathedral of Seville, the richest and

most magnificent foundation in the Peninsula. The ex-

terior is unfortunately hidden to a great extent by mean
surrouuding buildings, but the fine western faijade, with

its two towers, one rising 325 feet, is etfcclive. The

interior is somewhat dwarfed in appearance by the immense

width. It is 40i feet long by 204 feet broad, and is

divided by 84 pillars into five naves, with central lantern

and choir, and a complete series of side chapels. Most

of these latter are late additions, of the 15th and 16th
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jenturles, and are^very magnificent in detail. The 16th-

iuBntury stained -glass windows, chiefly of Flemish work,

are superb ; and the treasury, reliquaries, and library, not-

withstanding their repeated despoilings, are not unworthy

of the see which styles itself the "first of all the Spains."

In the Muzarabio chapel the ritual known by that name

is still performed: daily. Within the precincts of the

cathedral are interred the archbishops and cardinals

Tenorio, Fonseca, Mendoza, Ximenez, the great constable

Alvaro de Luna, and a long array of kings and heroes.

The archbishop is primate of Spain, and has for suffragans

Coria, Cuenca, Siguenza, and Palencia. Besides the

cathedral I'oledo still possesses a great number of fine

churches and other religious buildings, together with

numerous Moorish and Jewish monuments. The most

important church is the 15th-century florid Gothic San

Juan de los Reyes, built by Ferdinand and Isabella.

The best Moorish work is to be found in the old Jewish

synagogues of Santa Maria la Blanca and El Trdnsito,

in the mosquea of Cristo de la Luz and Las Tornerias,

in some private houses, and in the later churches of San

Roman, Santo Tom6, Santiago, and Santa Leocadia. The

patio and staircase of the hospital of Santa Cruz pre-

sent some of the finest Renaissance work extant. Seen

from afar, the Alcazar, or royal palace, is one of the most

conspicuous features of the city. It stands upon a com-

manding position overlooking the Tagus, and was origin-

ally built by King Wamba, but has been repeatedly altered

and pu/ied about. It was almost entirely rebuilt by

Charles V. and Philip II., under the architects Covarrubias

and Herrera, and has lately been converted into a huge

military academy. The city is provided with numerous
elementary schools, a public library, museum, town-hall,

and several large hospitals. The well-known manufactory

of swords is about a mile to the north-west, beyond the

Carabron gate. It is in excellent order, and produces

Iplades as perfect as ever, but is no longer of great im-

portance, employing only about 120 hands.

Toledo existed in the time of the Romans, who conquered it

In 193 B.C. They strengthened the fortifications, and built an

aqueduct to supply the place with water. By the Gothn, who
captured the city in 467 A.D., these works were kept up and
improved; and, under the Moorish domination, from 714 to 1085,

Toledo was second only to Cordova in rank and importance, with

a population of 200,000 souls. Alfonso VI. of Castile and Leon
recovered the stronghold in 1085; and under him and his succes-

sors it continued to flourish until the permanent establishment of

the court at Madrid gave a deathblow to its prosperity. The
population now is no more than 20,000.

TOLEDO, a city of the United States, the county seat

of Lucas county, Ohio, is situated in 41° 40' N. '.at. and
83° 33' W. long., chiefly upon a peninsula between the

Maumee on the south and the Ottawa upon the north,

just above their points of discharge into Maumee Bay,

and 5 miles from Lake Erie. A small part of it, for-

merly known as Maumee City, lies south or^ ihe Maumee.
Toledo includes an area of 21 "5 square milfes withir its

corporate limits. The bay and river form air- excellent

harbour and roadstead. The harbour is easily mada and
is well sheltered, and the bottom affords good holding

ground. Besides being open to the navigation of the

Great Lakes, Toledo is the terminus of the Miami and
Erie Canal, connecting it with Cincinnati (184 miles

distant). Seventeen railroad lines enter it, making it one

of the principal railroad centres of the country. The site

of Toledo and the surrounding country are very level, and
only slightly elevated above Lake Erie. The soil is very
productive, and is highly cultivated, being largely devoted
to market gardening. There are three public parks,

having a total area of 41 acres. The city is well sewered.

Water is obtained by pumping. The city, which is

divided into eight wards, had in 1880 a population of

50,137. The number is probably now (1887) not far

from 65,000. In 1840, 1860, 1860, and 1870 respect-

ively the population was returned at 1224, 3829. 13,768,
and 31,584.

Besides its largo commercial interests, as one of the principal

ports upon the Great Lakes, and its importance as one of the leading
railroad centres of the country, Toledo holds high rank as a manu-
facturing city. The capital invested in this cla.is of industries in
1880 exceeded $5,500,000, and the products were valued at double
this sum. They employed nearly 7000 persons, and paid in wages
over two and a quarter millions of dollars. 'These industries are

very varied in character, but consist largely in lumber manufactures,
brewing, and iron and steel manufactures.

The first settlement within what are now the corporate limits of

Toledo was made, shortly after the war of 1812, upon the south
bank of the Maumee. North of the river no settlements were
attempted until 1832, when the villages of Port Lawrence and
Vistula were commenced in what is now the heart of the city. In
the following year they were united under the present name. The
city was incorporated in 1837. In 1852 it was made the county
seat, and in 1874 its corporate limits were considerably enlarged.

TOLL is a sum of money paid for the use and enjoy-

ment of a privilege. In England it is now always or

almost always a sum of money; but formerly tolls in kind

were not unknown. An instance is afforded by the Act

of 36 Geo. III. c. 85, substituting a money payment for

tolls of com in kind taken by millers, with an exception

in favour of tolls taken by custom in soke mills. Such
customary tolls, if any such now exist, are apparently the

only examples remaining of tolls in kind. "The Weights

and Measures Act, 1878, enacts that all tolls are to be

charged and collected according to imperial weights and

measures.

The word toll, in its earliest use, appears to have signified a
franchise enjoyed by lords of manors, and is defined by Glanvill

as the liberty of buying and selling in one's own land: "tol,

quod nos voc.amus theloneum, scilicet libertatem emendi et

vendendi in terra sua." The word then became used to denote

duties payable to the crown, especially on wool, generally with an

inseparable epithet indicative of unpopularitv. It thus took the

form of "mafetote" or "malum tolnetum,"' against which many
early statutes were directed, from the Magna Carta of John till the

final abandonment of the duty by Edward III. In modern English

law toll is either an incident of a Franchise (?.!).), as of a market
or fair, or is independent of franchise. In the latter case it is

claimed by prescription, as toll traverse or toll thorough, or is

created by Act of Parliament, as in the case of turnpikes, railways,

harbours, navigable rivers, and canals. Toll traverse is naid for

passing over a private way, bridge, or ferry. No consiaeration

need be proved. Toll thorough is paid for the use of a highway.

In this case, if charged by a private person, some consideration,

such as repair of the highway, must be shown, as such a toll is

against common right In one case, that of the Cornish custom

of tin-bounding, the right to tin tolls may depend upon custom.

At common law a toll must be reasonable. 'The same principle

appears in various Acts of Parliament. The Statute of Westminster

the First, 3 Edw. I. c. 31, inflicts a penalty for taking excessive

toll. The Railway Clauses Consolidation Act, 1845, and most
special Acts of railway companies provide, by what are known as

the Shaftesbury clauses," for the equality of tolls, that is, that

all persons and classes of goods shall under like circumstances be

treated alike as to charges. A right of distress is incident to the

right to impose tolls, but the distress cannot be sold unless an Act

of Parliament expressly authorizes the sale. Tolls are rateable for

the relief of the poor where they are appurtenant to land, but not

where they are extrinsic profits not prising from the possession of

land. Exemption from tolls may be claimed by the prerogative,

by grant or prescription, or by Act of Parliament. The king pays

no toll, and may grant to another exemption from toll. The
exemptions by Act of Parliament mainly affect persons in the

public service, clergy on their parochial duty, and persons going

to or returning from their u-sual place of religious worship. Most
of the exceptions from turnpike tolls will be fouud in 3 Geo. IV.

c. 126. Turnpike tolls, bridge money, and causeway mail were

abolished in Scotland by the Roads and Bridges Act, 1878, as from

the 1st June 1883. In England there has been no such general

abolition, but the abolition of tolls has been facilitated by several

recent Turnpike Acts, and their entire disappearance is only a

question of time.
In the United States tolls are a subject for State legislation,

' The same term was known in medieeval Italy. Dante, in Inferno,

x\. 36, alludes to "toilette dannose."
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except in a few instances in which Acta of Congress have dealt

with tolls in rivers and harbours (see Revised Statutes, tit. Ixiii.).

Tho question of tolls was at one timo an important one in

international law. Tolls were exacted on certain straits and tidal

rivers by virtue of tho sovereignty of a particular state. Such
tolls hav6 mostly ceased or been redeemed. Notable instances

were the Scheldt tolls and the Sound dues levied by Denmark.
See Navigation Laws.

TOLUCA, or Toloccan, a city of Mexico, the capital of

the state of Mexico, on the Mexican National Piailway, 45

miles south-west from the federal capital. It lies on the

west side of the Anahuac tableland, at the foot of Mount
San Miguel de Tutucuitlalpillo, at an elevation of 8653
feet above the sea, being tlie highest town in the republic

next to the mining station of Ameca-meca (which ia 8800
'feet). Toluca had in 1886 a population of about 12,000,

and is usually described as a well-built flourishing town,

with fine buildings and clean well-drained streets. But
T. M. Brocklehurst, who visited it in 1880, gives an un-

favourable impression of the place, which presented nothing

attractive beyond the Portales, a fine arcade running round

a kjge block of central buildings, with a number of good
shops under the arches (Mexico To-day, p. 222). There

is also a good theatre, and in the Plaza de los Martires

a. well executed white marble monument to the patriot

Miguel Hidalgo y Costilla. But the Carmen, Vera Cruz,

and one or two other churches are dirty and tawdry, with-

out presenting any striking architectural features. The
city is traversed by a foul stream flowing at the bottom
of a barranca or deep ravine, along whose banks are

herded numerous swine in a half-wild state, which supply

the hams and sausages for which the place is noted.

Here also soap and wax candles are manufactured and
supplied to the surrounding districts. In the south-west

the Nevado de Toluca, an extinct snow-cFad volcano with

a flooded crater, rises to a height of 15,156 feet above
sea-level.

Althougli Toluca appears to have been one of the earliest Toltec
settlements in Anahuac, its foundation dating probably from the

6th centnry, it has preserved no remains of its ancient grandeur,

nor have any monuments been discovered in the district in any
way comparable to those of Cholula, Tula, Tcotihuacan, and other

ancient centres of Toltec culture. According to M. Charnay, Toluca
formed one of the chief starting points of the great migrations
which, after the overthrow of the Toltec empire by the Chichimec
irruption in the 11th century, moved in two parallel streams south-
wards, converging at Copan and spreading their arts and industries

over Chiapas, Yucatan, and Guatemala (Ancient Cilies of the I^'cio

World, 1887, p. 125).

TOMATO. See HoETicULTtmE, vol. xii. p. 288.

TOMPA, MihAly ( = Michael) (1817-1868), one of

the best and tenderest Hungarian lyric poets, was born in

1817 at Rima-Szombat, in the county of Gijmor, of very

humble parentage, his father being village bootmaker.

He studied law and theology in SAros-Patak, and subse-

quently at Budapest ; but, feeling little inclination for the

first-mentioned career, after many vicissitudes he, at the

age of thirty, accepted the post of Protestant minister in

Beje, a small village in his native county, whence, in two
years, he removed to Kelemdr, and four years later to

Hanva, in the county of Borsod, where he remained till

his death in 1868.

At the age of four-and-twenty Tompa published his first poems
in the Atheneeum, which soon procured for him a high reputation.

His first volume, Nepregik (s Nipmonddk ("Folk-Legends and
Folk-Tales"), in 1846, met with great success, and the same may
be said of the first volume of his " Poems" in 1847. In 1848 he

took part in the war of independence, acting as field chavilain to

the volunteers of his county and seeing several battles; out the

nnfortunato close of that heroic struggle silenced his poetic vein

for a considerable time, and, when in 1852 and 1853 ho gave vent

to his patriotic grief in some masterly allegories on the state of

oppressed Hungary, he was twice arrested by the Austrian authori-

ties. After being released ho published his Virigregck ("Legends

of Flowers"), a collection of poems of the highest order, showing

great imagination and love of nature, and displaying the loftiest

humanity and gi-cat nieditativo jiowcr. Soon after this ho became
oppressed witli melancholy and abandoned this bramh of poetry..
Indeed from this time he produced comparatively little. He pub-
lished threo volumes of sermons, "which," says his biographer,
Charles Szasz, Protestant bisliop of Budapest, "are among tho best
in Hungarian literature, and will favourably compare with those
of Robertson, Monod, or Parker." His collected poetical works,
in six volumes, were published at Rudapest in 1870. and again, in
four volumes, in 1885.

TOMSK, a government of Western Siberia, extending
from the Chinese frontier to 60° N. lat., is bounded by
Tobolsk on the N.W., by Yeniseisk on the N.E., by the
Chinese province of Khobdo on the S.E., and by Semi-
palatinsk on tho S.W. Its area, 329,040 square miles, is

fully one and a half times that of France. The surface is

most varied, including in the south-east the high alpine

tracts of the Altai Mountains, with an elevated steppe
which skirts these, and in the north-west and west the
lowlands of the Irtish and the marshy tracts of the Ob.

The Altai Mountains, which cover within the limits of

the Russian empire an area of 53,000 square miles, or

three times that of the whole of Switzerland, although
visited by many geologists, still remain very imperfectly
known, even as regards their orography,. The country has
been mapped only along the rivers and the course of a few
footpaths, and great confusion still prevails with reference

to the directions of the different chains of the Altai and their

mutual relations (compare Siberia). The best descrip-

tions, however (including the most recent by M. Potanin),'

indicate in that part of Asia the very same leading orograph-

ical features that are seen in the TianShan Mountains
farther south, and in the West Sayan range farther north.

A plateau with an average altitude of more than 4000
feet, watered by the tributaries of the upper Yenisei, all

flowing in open valleys 3000 to 4000 feet above the sea,

is known to rise in that part of north-western Mongolia
which is drained by the upper Y'enisei and Selenga. The
surface of this plateau is diversified by ridges, and by
depressions like that of the Ubsa-nor—a relic of what was
formerly a much larger lake. A lofty mountain chain,

which has its south-east foot on the plateau and its

north-west foot in the valley of the Us. fringes the

jilateau, and has all the characters of a Border-ridge.

The present writer has proposed to call this Erghik-shan.

It runs from north-east to south-west along the RussO-

Chinese frontier, and is pierced by a deep gorge through
which flows the Yenisei. A belt, some 200 miles in

width, of alpine tracts, made up of three or four chains

parallel to the border ridge, fringes the outer border of the
plateau, and fills up the Minusinsk region. The structure

of the hilly tracts (watered by the Kemtchik) between the

Yenisei and the Altai remains quite unknown, no scien-

tific man or topographer having ever visited it. But the

very same orographical features as those already described

reappear in the Altai region. There is now no doubt that

the backbone of the Altai is a huge and lofty border-ridge,

the Sailughem, which includes the small alpine plateaus of

Ukek, the upper Tchuya, and Juvlu-kul, and runs from
south-west to north-east, being a continuation of the

border-ridge of the West Sayan. Its flat dome-shaped
summits rise to about 10,000 feet, and the small alpine

plateaus just named range from 7800 to 8200 feet in

elevation. It has a very steep slope towards the north-

west, i.e., towards the broad valleys of the upper Bukh-
tarma and Tchuya, and a ve/y gentle slope towards the

south-east, and its south-eastern hillfoots are on the level

of the plateau of Khobdo (from 4500 to 5000 feet). A
broad alpine region spreads to the north-west of the border-

ridge, but in the imperfect state of' our knowledge it is

' Jivopisnaya Jiossiya, xo). xi. ; Sketches o/ Jf. W. Mongolia. To)a

i. and iii. ; Addenda to Ritter'a Asia. "
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difficult to discriminate the real directions of its chains.

Nevertheless, another lofty chain, containing the snow-clad
Alps of the Katuii (Katunskiye Byetki) and those of the

Tchuya, and running also from south-west to north-east,

parallel' to the Sailughem border-ridge, can be distin-

guished in the labyrinth of confusedly scattered mountains
seen on our present maps. It is one of the most pictur-

esque chains of the region, and contains the Byelukha
peak, estimated at 11,000 feet, and the Alas-tu, of nearly
the same height. It is pierced, however, by so many
rivers, which rise on the north-west edge of the plateau,

and find their way to the lowlands by a series of gorges,

that its continuity could be easily overlooked. Farther to

the north-east it joins, in the opinion of the present writer,

the high chain on the left bank of the Kemtchik, which is

continued by the picturesque Alps on the northern bank
of the Us. A third system of mountain chains, also

parallel to the above, can be distinguished in the succes-

sion of the Terektinsk Mountains, those which are pierced

by the Tchulyshman and those which follow the right

bank of the Abakan ; while traces of a fourth plication of

the rooks may bg discovered in the Tigeritsk Mountains,
those pierced by the Biya below Lake Teletskoye, and the
Kuznetskiy Alatau, on the left bank ef the Abakan. A
number of smaller, much lower, and shorter chains faintly

appear as outer walls of this extensive alpine region.

As for the Great Altai, or Altain-Nauru, our knowledge of

which has been greatly increased by the recent explora-

tions of M. Potanin,^ it may be regarded as a south-western

border-ridge of the Khobdo plateau, with its steep slope

facing towards the wide Dzungarian depression, or rather

to the broad trench of the Ulungur. Its direction is

nearly at right angles to the above, running from north-

west to south-east, like the Tarbagatai Mountains (see

Turkestan), and it is continued farther to the south-east

by the Irdyn-ula and Artsa^bogdo Mountains, which separ-

ate the eastern Gobi from the Tarim depression. It is

most probable that upheavals, having the same north-

westerji direction (which, according to M. Mushketoff, are

in Central Asia more recent than the north-eastern ones),

l^ave to a certain extent modified the old north-eastern

chains of the Altai, and complicated the chains of its

alpine region. If so, the structure of the Altai would be

very similar to that of the Turkestan mountains. A chain

having a norfti-western direction—the Salair Mountains

—

shoots ofi from the main ranges of the Altai, between the

Tom and the Tchumysh ; it is about 170 miles in length,

with a width of nearly 60 miles, and contains the best

silver-mines of the region, as also several gold-washings.

Its upheaval belongs to a more recent epoch than that of

the Sailughem ridge, and (like the mountains of Turkestan,

having a north-west direction) it is due to dioritic rocks.

In the Kuznetsk depression it is covered with deposits of

the Lower and Upper Carboniferous, containing beds of

coal. The Kuznetskiy Alatau, in which Humboldt saw
one of his meridional upheavals, consists of a series of

ridges running south-west to north-east, with further con-

tinuations within South Yeniseisk.'

The alpine region of the Altai is most picturesque; most of its

chains, rising over 6000 and 9000 feet, are snowclad, and a great

glacier descends from the hollows under the Byelukha peak ; several

other less known glaciers occur in the different " byetkis" (snowclad

chains). 'A thick forest vegetation clothes the mountain slopes,

while beautiful valleys, often of great length, such as that of the

Bukhtarma (180 miles) or that of the Uimon and Koksu, offer on
their fertile and well-sheltered floors most favourable conditions for

agriculture. Several lakes are"met with, some, like the Juvlukul
and Keudykty-kul on the small alpine plateaus, at heights where
only the dwarf birch grows and the polar marmot takes up its abode.

.

I Sketches of N. W. Mongolia. St Petersburg, 1883 (Russiau).

' Kropotkiue, " Orogr.aphical Sketch of the Districts of Minusiusk

•ad Krasnoyarsk," in Mem. Rusa, Oeogr. Soc, vol. v.,,1376.

while two otheii>. Lakes Kotyvanskoye and Teletskoye, respectively

1170 and 1600 feet above the sea, from theii position amidst steep
and piciures;iue mountaius,orecall those of Geneva and Lucerne.

"'

The Altai flora is very rich. Altlioush the European flora (iii^

eluding tlie beecli) which clothed the Altai at a recent period has
diia]>peared, and the Siberian flora invades its hillfoots from the
north-west,' while the step[>e flora is advancing from the south,
still in a zone ranging from 1000 to 0000 feet above the sea the
botanist has to' admire a flora rich in bright flowers, tall grasses,'

and shrubs, several of which are now common ornamental ]dants
in European gardens; and the zoologist discovers in the Altai the
meeting-place of the northern fauna (including the reindeer) with!

that of the high Central-Asian jilateau (including the tiger and,

the two-hum|X!d camel of Bactiiana^

A strip of elevated plains or grassy steppes, also about

200 miles in brpadth, girdles the alpine region upon the

north-west. Its outer border can be roughly indicated by
a line running north-east from Lake Gorkoye to Tomsk.
They have an average altitude of from 700 to 1000
feet above the sea, and are covered with a luxuriant

grass vegetation; the conditions for agriculture are excel-

lent, and Russian villages are rapidly springing up. The
south-west portion is known as the Kumandinsk steppe.'

An innumerable succession of small lakes—rivers in the

process of formation—cover this steppe, where we have a

system of parallel undulations, resulting in tributaries of the

Ob, all flowing north-eastward with remarkable regularity.

Beyond the high plains, that is, all over north-western

Tomsk, are the lowlands, which may be subdivided into

two portions,—the Baraba steppe in the south-west (see

Tobolsk), and the marshy region of the Ob (the Vasyugan
and Narym regions). Tlie latter is one boundless marsh,

a few settlements of native hunters occurring only along

the rivers. The interior is for the most part inaccessible

alike to boats and to human feet. Low hills, or rather

swellings, intersect it, but even the highest points, barely

200 or 300 feet above the sea, are covered with marshy

forests. The forests themselves grow on marshy ground
;

but where the trees disappear one sees for hundreds of

miles nothing but green flowery carpets, which, when
trodden on, treacherously yield under the unwary traveller.

Similar in character must have been the marshes in which

the Siberian mammoths aod rhinoceroses of the Quater-

nary epoch found their graves. Only the light and broad-

hoofed reindeer, but not the elk, can cross them. This

inhospitable region is inhabited only by Ostiaks, who have

been driven into it by stress of circumstances, and support

themselves partly by fishing and partly by hunting.

The Sailughem ridge, and the high Khobdo plateau as well, con-

sist of granites, syenites, porphyries covered only with the oldeSV

metamorphic slates belonging to the Archaic formation (Huronian

and Laurentian). The structure of the outer chains of the Altai

is more complicated. Their backbone is also composed of granites,

porphyries, and porphyrites covered with metamorphic slates whinh

are intersected by layers of crystalline limestones, breccias, ami

veins of jade.^ Diorites, diabases, augitic porphyries, and hyper-

stheuites also appear, but they are of a more recent origin. Silurian

clay-slates are widely spread in the southern Altai. Devonian

slates and limestones .are also developed in the southern Altai, and

the metalliferoirs deposits of Znieinogorsk, Petrovsk, Riddersk,

&c., belong to that age. Carboniferous dolomitic limestones and

slates are widely spread both in the southern and northern Altai.

After the Carboniferous epoch the southern Altai was not again sub-

merged, while the northern Altai was covered by the Jurassic sea,

and has thick Jurassic deposits containing a copious fossil flora and

rich beds of coal. Basaltic eruptions, dating from the Jurassic

period, have been found in the Salair Mountains. Thick diluvial

deposits covet the whole area, and in many valleys are traces of

immense former glaciers ; in fact, the whole of the Sailughem ridge

must at one time have been clothed with an ice-cap.*

The southern Altai is rich in silver, copper, lead, and zinc ; while

in the Atatau are concealed its chief auriferous alluvial (or diluvial)

deposits, iron-ores, and coal-seams. The mineral wealth of the Altai

is really immense, but only a very few of the mines already known

are worked. In 1S81 i030 tb of gold, 14,820 lb of silver, 13,100

• Prof. Mushketoff in Picturesque Russia, vo). xi.

See Potanin, Sketches of N. \Y. Mongolia, vol. iii. pp. 6, 9 «j.

.
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cwts. of lead, 6720 cwU. of copper, 240,000 cwts. of coal, 350,000

cwts. of salt, and 30,000 cwts. of bitter salt were obtained. In

the same year only 3000 cwti of iron were mannfactnred, and that

metal is still imported from the Urals. The jade, beautiful

porphyries, and the like of the district, which are cut into works
of art at the crown works of KolyvaH, are well known through
the urns and rases, shown at the St Petersburg Hermitage. The
mineral waters of the Altai are of high quality.

Tomsk is watered mainly by the Ob and its tributaries, only its

southeast comer draining into the Abakan, a tributary of the

Yenisei. The Ob, formed by the union of the Biya and EatuQ,
has within the government a course of more than 800 miles, and is

navigated as far as Barnaul and Biysk. Its tributaries, the Tom
(450 miles), the Vasyugan (530 miles), the Ket (230 miles), and
the Tym (200 miles), are all navigable. The Tchufyra and the
Tchumysh are also great rivers. Of tributaries of the Irtish, the
Bukhtarma, the Om, the Uba, and the Tara are worthy of notice.

As many as 1500 lakes have been counted on the maps, but this

number is exceeded by the reality. Some of them are alpine

;

others dot the steppes or the marshy tracts. Lake Tchany, not-
withstanding its rapid desiccation, still covers 1265 square miles.

Many brackish lakes, Kutundinsk, Kutchuk, &c. , attain a great
size, and some small salt lakes yield about 100,000 cwts. of salt.

The climate is very severe, and has, moj-eover, the disadvantage
of being very wet in the north-west. The average yearly tempera-
tures at Tomsk, Kainsk, and Barnaul are 30° 2, 31°, and 32°7
(January, 4°, -6°-2, and 3°-7; July, 65°-5, 68°-5, and 62°-2).

The Altai steppes, enjoying a much drier climate than the low-
lands, are covered with a beautiful vegetation, and in the sheltered
valleys corn is grown to heights of 3400 and 4250 feet.

The popalation, which is rapidly increasing, in 1882 reached
1,134,750. The Russians are in a large majority, the indigenous
inhabitants numbering in 1879 only 63,600, or 6 6 per cent, of

.the aggregate population. They include 23,600 Altaian Tartars,

5730 Teleutes, 17,020 Mountain Kalmucks (see Tartars), 10,000
iTomsk Tartars, 2920 Samoyedes, and 4210 Ostiaks. The prevail-

ing religion is Greek-Orthodox, but there are also some 50,000
;Nonconformists, 7320 Catholics, 2600 Jews, 10,700 Mohammedans,
and about 28,000 pagans.

Agriculture is the prevailing occupation. It is most productive

on the elevated plains of Tomsk, jlariinsk, Bamaut, Kuznetsk,
and Biysk. Cattle-breeding is much developed, especially in the
Kutundinsk steppe; and bee-keeping is an important source of

wealth. Fishing and hunting are extensively carried on in the
forest region. Mining occupies several thousands of men in the

Altai. Manufactures are insignificant, the aggregate production

—chiefly from distilleries and tanneries—hardly amounting to

£250, 000. Trade is actively carried on at Tomsk and Barnaul, which
are two great centres for the export and import trade of Siberia with
Russia. The Biysk merchants carry on exchange trade with Mon-
golia and China. There are eight g)mnasia (696 boys and 569
girls in 1883) and 225 primary schools (5680 boys, 1730 girls).

The government is divided into six districts, the chief towns of

which (with populations in 1884) are Tomsk (31,380), Barnaul

(17,180), Biysk (18,960), Kainsk (4050), Kuznetsk (7310), and
Mariinsk (13,090). Narym (1600) also has municipal institutions;

it is the centre for the administration of the wide Narym region.

Of the above towns only Tomsk and Barnaul have the aspect of

European towns. Biirnaul, capital of the mining district of the

Altai, which belongs to the " Cabinet of the Emperor," is a wealthy

city, with a mining school and laboratory, a botanic garden, a

museum of mining and natural history, and a meteorological

observatory. Kolyvafl, with a stone-cutting manufactory, has

12,250 inhabitants. Several mining villages are more important

than the district towns:— Zyryanovsk (silver-mine ; 4500 inhabit-

ants), Riddersk, Zmeinogorsk (6160), Suzunsk <54nO), and Salairsk

(3500). (P. A. K.)

TOMSK, capital of the above government, is situated

on the Tom at its confluence with the TJshaika, 27 miles

above its junction vfith the Ob, and 2377 miles from

Moscow. It is one of the chief cities of Siberia, second

only to Irkutsk in population and trade importanca The

great Siberian h-ghway from Tyumen to Irkutsk passes

through Tomsk, and it is the terminus of the navigation

by steamer from the Urals to Siberia. It has, moreover,

communication by steamer with Barnaul and Biysk in the

AltaL The position of Tomsk determines its character,

which is not that of an administrative centre, like so

many Russian cities, but that of an entrep6t of wares,

with many storehouses and wholesale shops. Before 1824

it was a mere village; but after the discovery of gold in

the district it grew rapidly ; and , although the immense
• Yadrintsers Siberia.

wealth that accumnlatid suddenly in the hands of a few
proprietors of gold diggings was as rapidly squandered
it continued to maintain its importance, owing to the
navigation on the Irtish and the Ob, which meanwhile had
grown up. It is built on two terraces on the high right
bank of the Tom, and is divided into two parts by the
Ushaika. The streets are rather narrow and steep ; many
houses of the richer merchants are of stone, but rather
heavy in appearance, and altogether the aspect of the
streets is not attractive. The best building is that of the
future university, which is a spacious and elegant struc-

ture, with ample accommodation for library, mubeums, and
clinical hospitals. The Government has not as yet given
permission to inaugurate the building. A large cathedral,

begun some five-and-twenty years ago by proprietors of

gold diggings, collapsed after considerable progress had
been made. The industries are almost entirely confined

to tanning and the manufacture of carriages. The tradu
is of great importance, Tomsk being not only a centre

for traffic in local produce, in which sledges (50,000
every year) and cars are prominent items, but also fof

the trade of Siberia with Russia. The population in 188|
was 31,380.

TONGA. See Feiendlt Islands.

TONG-KING, Tung-King, Tonquin, or, as it is caflfcd Setrvt*

by the Annamese, Dono-kino, consists of that portion of^ ?I

Annam between 18° N. lat. and the frontiers of the ^'^

Chinese provinces of Kwang-se and Yun-nan, with an area

of 60,000 square miles. On the W. it is bounded by the

Tran-ninh range, which forms the limit of the Lao states,

and on the E. by the sea. In shape it ^sembles, roughly

speaking, an isosceles triangle, having its apex at its junc-

ture with Annam and its base along the Chinese boundary.

The name Tong king, " the eastern capital," was originally

applied to Hanoi, but was eventually adopted as that of the

whole country. It is the same word as Tokio (q.v.).

Geographically Tong-king is divided into three well-

defined areas. First, there is the delta of the Song-koi

("Red river") and its aflSuents, which, beginning at Sontay,

'

widens out into the low lands which constitute the most
fertile district in Tong-king, and within which are situated

the principal cities of the country. Here is grown the rice

which constitutes 39 per cent, of the total exports from

Tong-king, and which is reckoned in the Hong-Kong
market to be equal in quality to the rice from Siam and
superior to that from Cochin-China. During the rainy

season this part of the country, with the exception of the

embankments, is under water, but notwithstanding this the

climate is fairly healthy, and the prevalence of fever and
dysentery is not so great as might be expected. From the

delta northward and westward rise plateau districts, while

westward of 103° E. long, there stretches a forest region

about which very little is known, but which is said by th^

natives to be inhabited only by savages and wild beasts.

Politically the country is divided into sixteen provinces,

of which the following seven are in the delta mentioned :

—

Bac-ninh, Sontay, Hanoi, Hai-Dzuong, Hung-yen, Nam-
Dinh, and Ninh-Binh. Five provinces constitute the

upland districts, viz., CaoBanh, Lang-son, Thai-Nguyen,

Tuyen-Kwan, and Kwang-yen ; while the forests form the

province of Hung-hoa. The main geographical feature in

the country is the Song-koi, which, taking its rise near

Tali Fu, in Yun-nan, enters Tong-king at Lao-kai (" the

Lao boundary"), and flows thence in a south-easterly

direction to the Gulf of Tong-king. It was this river which

mainly in the first instance attracted the French to Tong

king, as it was believed by the explorers that, forming the

shortest route by water to the rich province of Yun-nan, it

would prove also to be the most convenient and expedi-

tious means of transporting the tin, copper, silver and
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gold which are known to abound there. This belief has,

however, proved fallacious. The upper course of the

stream is constantly impeded by rapids, the lowest being

about 30 miles above Hung-hoa. Beyond this point navi-

gation is impracticable during the dry season, and at all

other times of the year goods have to be there transferred

into fiat-bottomed boats built for the purpose. Within

the limits of Yun-nan the navigation is still more difficult.

Near Sontay the Song-koi receives the waters of the Black

river, the Clear river, and other streams, and from that

point divides into a network of waterways which empty
themselves by countless outlets into the sea.

Hanoi, the capital, is a fine city, and stands on the right

bank of -the Song-koi, at a distance of 80 miles from the

sea. The commercial town extends along the water face

for a distance of a mile and a half, while behind it stands

the citadel, which encloses within its walls the palace, the

treasury, the court of justice, the royal pagoda, the prison,

the barracks, public offices, and official residences. Em-
broidery and mother-of-pearl work are the principal in-

dustries of Hanoi, which never has been and probably never

will be a great commercial centre. But, notwithstanding

this, the population is said formerly to have numbered
150,000, a number which has of late years probably been

reduced by at least one-third.

Next in importance to Hanoi is Nam-Dinh, on one of

the lower branches of the Song-koi. It is the centre of

an extremely rich silk and rice district, and was before the

war a great resort of Chinese merchants. But the chief

place of trade is Hai-phong, on the Song-tam-bac Canal, 1 1

miles from the sea. This is the port of Tong-king, and
its trade represents the foreign commerce of the country.

In 1880, the last year of anything like normal trade,

goods were imported to the value of 6,467,315 francs,

and the exports amounted to 7,507,528 francs. Of the

imports 34 per cent, consisted of English cotton goods and
yarn, 21 per cent, of opium, 11 per cent, of Chinese medi-

cines, 9 per cent, of Chinese water-pipe tobacco, 5 per cent.

of tea, and 20 per cent, of miscellaneous goods. From
97 to 98 per cent, of these goods came from Hong-Kong.
Saigon furnished about ^ per cent., and rather more than

2 per cent. s:epresented the trade from Annam and else-

where. The exports were in the following proportions :

—

rice, 39 per cent.; raw silk and silk piece goods, 21 ; tin,

16; lacquer oil, 6; and miscellaneous goods, 18. Of
these 79 per cent, were shipped to Hong-Kong, 16 per

cent, went to Saigon, and the remaining 5 per cent, were
distributed among the coast ports.

The mineral wealth of the country is doubtless con-

siderable, though so little has been done in the direction

of working it that it is impossible to form any idea of its

richness. According to Major-General Mesny, there are

flourishing gold-fields in seventeen districts, while silver

and copper mining occupies a great deal of native and
Chinese labour. Only very small quantities of these miu-

;erals, however, are produced in evidence.

The population of Tong-king is estimated at about

12,000,000, and consists of Tong-kingese, Chinese, and an
admixture of Lao from beyond the western frontier. The
Tong-kingese belong to the Indo-Chinese stock. They are

taller and a finer people than the Annamese, and they are

more frivolous and excitable than their northern neigh-

bours, the Chinese. Their intelligence is, generally speak-

ing, of a very low order ; they are dirty in their habits

;

and their natural timidity serves to make them deceitful.

As traders they show little enterprise, and are quite unable

to compete with the Chinese, into whose hands the com-
merce had, before the arrival of the French, entirely fallen.

Their spoken language is allied to the Cambodian, while

Chinese forms the medium of literary communication.

The Chinese records carry the history of Tong-king as Tar liacli

as the 22d century B.C., but, as the data are neitlier well authenti-

cated nor jiarticulaily interesting, we need not dwell upon them.
There is, however, one mention of Tong-king, or Yueh, as it wa»
then called, iu the 12th century B.C., which acquires importance
from the fact that ambassadors from that country aie said to have
ariived at the Chinese court, bringing with them "south-pointing
chariots." These are supposed by some to have been mariner's
compasses, but it is difficult to pronounce any opinion on a state-

meut so obscure. During the reign of Cho Hwang-te (218 B.C.),

the emperor who made himself famous by building the Great Wall
of China and burning the books, a Chinese army invaded Tong-king
and captured tho town of Luliang, possibly the modern Hanoi.
The occupation, however, was only temporary, and it was not until

the rise to power of the Han dynasty that any serious attempt was
made to subjugate the country. At that time a Chinese general,

Chaou T'o, Who had established a principality consisting of the

two modern provinces of Kwang-tung and Kwaug-se, with his

capital at Canton, invaded Tong-king, but wf s defeated and driven
out of the country by the ruler, An-yang, whose victories were
achieved mainly by the help of a foreign "diviue mechanic."
This man, whoever he may have been, seems to have been thrown
aside after serving his immediate purpose ; and, having- thus
deprived himself of his right hand, An-yang fell an easy victim
when attacked by a second army sent by Chaou T'o. On the
subjugation of tlie empire by the Han sovereign, Chaou T'o'a

Erincipality was absorbed with the rest, and in 116 B.o._Iong-kiDg
ecame^ dependency of China.

But this connexion brought no peace to the country, and for

centuries rebellion followed on rebellion. A particular uprising

in the 1st century is noticeable from two sisters, Cheng Tseh and
Cheng Urh, leading the rebel forces against the Chinese garrisons,

with such success that the celebrated Ma.Yuen had to be sent
against the malcontents. After an arduous campaign Ma dis-

persed the rebels and captured and executed the two sisters, thus
putting an end to the rebellion. The next fourteen centuries fur-

nish a perpetual record of wars and rumours of wars, tho discon-

nected narrative of which is generally uninteresting and sometimes
unintelligible. In 1427 Li Loi acquired the throne, as so many
of his predecessors had done, by violent means, but, unlike them,
ho established some degree of peaco and order in the land. In
the following century, however, the spirit of revolt broke out, and
one of his successors owed the maintenance of his throne to the
skill of his general Nguyen Dzo, on whom the title of hereditary

viceroy was consequently conferred. This viceroy gradually assumed
the supreme authority in the district under his coutiol and virtually

separated Tong-king from Annam, holding the first under his own
sway and leaving the southern portion of the country to the roi

faineant. In this disunited condition the two coimtries remained
during the 17th century and part of the 18th, till a successor of

Nguyen invaded Annam, captured the imperial city of Hue, and
detlironed the king, Gia Long, who fled to Siam. The Siamese
sovereign entertained the fugitive with hospitality, but declined to

help him to recover his throne. It happened, however, that at this

time (1787) the Jesuit establishment of Bangkok was presided over

by Bishop Pigneaux de Betaine, who thought he saw in the political

condition of Annam a means of establishing the power of Franco in
tho eastern portion of Indo-China. "With this object he proposed
to Gia Long that he should accompany him to Paris to enlist the

aid of Louis XVI. for the recovery of his throne. This the king
declined to do, but as a compromise he sent his eldest son. The
young prince was cordially received by Louis, before whom the bishop
laid the following reasons for the interference of franco on behalf

of Gia Long. '"The balance of political power in India appears at

tlie present moment to be largely in favour of the English, and
one may be justified in looking upon it as a matter ot no little

difhculty to restore the equilibrium. In my opinion the establish-

ment of a French colony in Cochin-China will be the surest and
most efficacious means to the end. . . . The most certain way of
damaging the English in India is to ruin, or at any rate to weaken,
her commerce in time of peace. Being situated nearer to China,

,

we should undoubtedly absorb much of her trade. ... Iu time ot

war it would be still more easy to stop all commerce between China,
aud any hostile nation. . . . From such a coign of vantage it'

would be easy to interfere with the designs which the English evi-

dently have of extending their frontier more to the east."

The embassy resulted in a treaty with Gia Long, by which the

French king engaged to restore that monarch to his throne on con-

dition that he accepted the virtual protectorship of France over
Annam. Buteven before the initial steps towards the fulfilment

of this contract could be carried out, the political uprising which
finally brought the French king to the scaffold made all interference

in the East impossible. In these circumstances the bishop deter-

mined to raise a sufficient force from the French and other adven-

turers who then frequented India and the neighbouring countries,!

and, with an army so recruited, he landed in Annam. The Anna-
mese resistance was of the feeblest kind j the usurper's power waf
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broken at the first encounter, and Gia Long once'again ascended
his throno. As a reward for the services thus rendered to him,
he extended a liberal protection to the Roman Catholic missionaries

and their converts, and engaged French officers to fortify his towns
and to drill his troops. He soon found, however, that his new
allies had more ambitious designs than could be satisfied by doing
him service. He therefore withdrew his countenance from them,
and emphasized his displeasure by leaving his throne away from his

eldest son, who had pleaded his cause iu Paris, and by giving it to

his youngest son. This change of policy told, as was natural, with
greatest force on the missionaries and their converts in the interior

of the country. From ISSS'to 1839 eleven missionaries were put
to death, and thousands, it is said, of the native Christians suffered

martyrdom. Neither change of sovereign nor varying circumstances

brought any relief to the persecuted Christians, until in 1859 the

French Government determined to intervene on their behalf. In

that year Admiral Rigault de Genouilly took Saigon by assault,

and was attempting to open negotiations with the king of Annam,
when the outbreak of the China war compelled him to satisfy him-
self with holding the raptured town. So soon, however, as the

Peking treaty was signed, the French resumed active operations in

the neighbourhood of Saigon and took possession of the provinces

of Jlitto and Bienhoa in Cochin-China. These victories led to the

conclusion of a treaty with the king, Tu Due, which, however,

did not prevent the French from adding the provinces of Kinh-
luong, Chandoc, and Ha-tien to their acquired territory.

Having thus firmly established themselves in Annam, they began
to turn their attention to Tong-king, attracted by the reported

richness of its mineral wealth. They found a ready pretext for

interfering in its affairs iu t^e disturbances arising from the in-

vasion of its northern provinces by the disbanded followers of the

Tai-ping rebels. Acting on the protectorship which they professed

to exercise over all the territories of Tu Due, they proposed to

him that a joint expedition composed of French and Aunamese
troops should be sent to quell the disturbances. On Tu Due declin-

ing to accede, the French admiral was on the point of starting

"to protect" Tong-king, when as before the outbreak of war put
an end to the enterprise. The events of 1870 forbade any advance
in the direction of Tong-king, but the return of peace in Europe
w.aa once more the signal for the renewal of hostilities in the East.

The appearance of Garnier's vpork on his expedition up the Mekong
arouseu again an interest in Tong-king, and the reported wealth of

the country added the powerful motive of self-interest to the yearn-

ings of patriotism. Alrendy M. Diipuis, a trader who in the pursuit

of his calling had penetrated into Yun-nan, and had thus discovered

that the higher waters of the Song-koi were navigable, had visited

Hanoi with a small force of desperadoes, and was attempting to

negotiate for the passage up the river of himself and a cargo of mili-

tary stores for the Chinese authorities in Yuu-nan. Meanwhile
Captain Senez appeared from Saigon, having received instructions

to open the route to French commerce. But to neither the trader

nor the naval officer would the Tong-kingese lend a favourable ear,

and in default of official permission Dupuis determined to force his

way up the river. This he succeeded in doing, but arrived too late,

for he found the rebellion crushed and the stores no longer wanted.

1
On his return to Hanoi, Dupuis found that the opposition of the

authorities had gathered strength during his absence. His arrival

served to restore the position of the French, and, not wishing to

make an open attack upon them, the Tong-kingese general wrote

to the king, begging him to induce the governor of Saigon to

remove the intruder. An order was thereupon issued calling upon
Dupuis to leave the country. .This he declined to do, and, after

some negotiations, Garnier with a detachment was sent to Hanoi
to do the best he could in the difficult circumstances. Garnier

threw himself heart and soul into Dupuis's projects, and, when the

Tong-kingese authorities refused to treat with him except on the

subject of Dupuis's expulsion, he attacked the citadel on November
20, 1873, and carried it by assault. Having thus secured his posi-

tion, he sent to Saigon for reinforcements, and meanwhile sent

small detachments against the five other important fortresses in

the delta (Hung-yen, Phu-ly, Hai-Dzuong, Ninh-Binh, and Nam-
Dinh), and captured them all. The Tong-kingese now called in

the help of Liu Yung-fu, t'.ie leader of the "Black Flags," who
at once mnrched with a large force to the scene of action. Within
a few days he recaptured several villages near Hanoi, and so

threateuing did his attitude appear that Garuier, who had hurried

back after capturing Nam-Dinh, made a sortie from the citadel.

The movement proved a disastrous one, and resulted in the death

of Garnier and of his second in command, Balny d'Avricourt.

Meanwhile the news of Garnier's hostilities had alarmed the
governor of Saigon, who, having no desire to be plunged into a

war, sent Philastre, an inspector of native affairs, to offer apologies

to the king of Annam. When, however, on arriving in Tong-
fcing Philastre heard of Garnier's deaths he took command of the

French forces, and at once ordered the evacuation of Nam-Dinh,
Ninh-Binh, and Hai-Dzuong,— a measure which, however advan-

tageous it may have been to the French at the moment, was most

disastrous io the native Christian' population, tn? withdrawal . of
the French being the signal for a general massacre of thef converts.
In pursuance of the same policy Philastre made a convention with
the authorities (February 6, 1874), by which he bound his country-
men to withdraw from the occupation of the country, retaining
only the right to trade at Hanoi and Hai-phong, and agreed to put
an end to Dupuis's aggressive action. On the 15th of March
a treaty was signed at Saigon.

For a time affairs remained in statu quo, but in 1882 Le Myre
de Villers, the governor of Saigon, sent KiviJre with a small force

to open up the route to Yun-nan by the Song-koi. With a curious
similarity the events of Garnier's campaign were repeated. Find-
ing the authorities intractable, Kiviire stormed and carried the
citadel of Hanoi, and then, with very slight loss, he captured
Nam-Dinh, Hai-Dzuong, 'and other towns in the delta. And once
again these victories brought Liu Yung-fu and his Black Flags
into the neighbourhood of Hanoi. As Garnier had done, so
Riviere hurried back from Nam-Dinh on news of the threatened
danger. Like Garnier also he headed a sortie against his enemies-
and like Garnier he fell a victim to his own impetuosity.

,

In the meantime the Annamese court had been seeking to enlist

the help of the Chinese in their contest with the French. The tie

which bound the tributary nation to the sovereign state had been
for many generations slackened or drawn closer as circumstances
determined, but never had it been entirely dissevered, and from
the Annamese point of view this was one of the occasions when it

was of paramount importance that it should be acknowledged and
acted upon. With much more than usual regularity, therefore, the
king despatched presents and letters to the court of Peking, and in

1880 he sent a special embassy, loaded with unusually costly offer-

ings, and with a letter in wnich bis position of a tributary was
emphatically asserted. Far from ignoring the responsibility thrust

upon him, the emperor of China ordered the publication of the
letter in the Peking Gazette. The death of Riviere and the defeat

of his troops had meanwhile placed the French in a position

of extreme difficulty. The outlying garrisons, with the exception

of Nam-Dinh and Hai-phong, were at once withdrawn to Hanoi,
and that citadel was nSade as secure as circumstances permitted.

The Black Flags swarmed round its walls, and the reinforcements

brought by Admiral Courbet and General Bouet were insufficient

to do more than Veep them at bay. So continued was the pressure

on the garrison that Bouet determined to make an advance upon
Sontay to relieve the blockade. After gaining some trifling sno-'

cesses, ho attacked Vong, a fortified village, but he met with such
resistance that, after suffering considerable loss, he was obliged to

retreat to Hanoi. In the lower delta fortune aided with the French,'

and almost without a casualty Hai-Dzuong and Phu-Binh fell into

their hands. These successes led to an ultimatum being sent to^

the king of Annam, in which were demanded the fulfilment of the

treaty of 1874 and the acceptance of the protectorate of France
over the whole of Annam, iucluding Tong-king. This document
met with no favourable reception, and, as at this moment a rein-

forcement of 7000 men arrived from France, Courbet, determining
to supersede diplomacy by arms, appeared with his fleet before

Hue. He found that, though Tu Due was dead, his policy of

resistance was maintained, and he therefore stormed the city.

After a feeble defence it was taken, and the admiral concluded a

treaty with the king (August 25, 1883), in which the French pro-

tectorate was fully recognized, the king further binding himself

to recall the Annamese troops serving in Tong-king, and to con-

struct a road from Saigon to Hanoi.
Though this treaty was exacted from the king under pressure,

the French lost no time in carrying out that part of it which gave

them the authority to protect the country, and on the 1st September
Bouet again advanced in the direction of Sontay. But again the

resistance he met with compelled him to retreat, after capturing

the fortified post of Palan. The serious nature of the opposition

experienced in these expeditions induced the French commanders
to await reinforcements before again taking the field. Meanwhile,

on the determination to attack Sontay becoming known in Paris,

the Chinese ambassador warned the ministry that, since Chinese

troops formed part of the garrison, he should consider it as tanta-

mount to a declaration of war. But his protest met with no con-

sideration. On the arrival of reinforcements an advance was again

made ; and on the ICth December, after some desperate fighting,

Sontay fell.

The immediata object of the French commanders was at this

time to make themselves secure in the delta, and to inflict such

chastisement on the Black Flags and their allies as would prevent

their disturbing the peace of the garrisons. This could not be

attained so long as Bac-Ninh remained in the hands of the enemy.

Generals Ncgrier, Briire de I'lsle, and Millot accordingly marcheij

against the toivn, and began to shell it. But it was already

deserted, and Millot entered the gates without striking a blow.

Thus, while one part of the programme was fulfilled to the letter,

the other part, which was to have scaled the fate of the garrison,

failed conspicuously. In these ^circumstances it was though.'
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advisable to push on along the great north-eastern road to China

;

and Negrier adva'nced about 30 miles towards Lang-son, captured

a village there, and then returned to Bac-Ninh.

Meanwhile Briere de I'lsle followed up that portion of the Bac-

Ninh garrison which Jiad escaped along the northern road in the

directiou of ThaivNguyeu. He captured the fort of Yen-Te,
and marched on to Thai-Nguyen, where, as on so many occasions,

there was a great display of martial ardour so long as the French
were beyond firing distance, but the discharge of a few stells com-
pletely discomfited the defenders, who fled out of the north gate as

the French marched .in at the south. As Briiire de I'lsle had posi-

tive orders not to hold the town, he burnt some of the buildings,

and evacuated it. The Chinese troops immediately returned, and
again were driven out a month later, only to return again on the
withdrawal of the French. Once more, however, a column was sent

against the city, which on this occasion was burnt to the ground.
The whole of the lower delta was thus made secure in the hands

of the French. Hung-Hoa (a town about 16 miles north-east of

Sontay) and Tuyen-Kwau (a fortified place about 40 miles farther

north) both fell before the invaders, but from both the garrisons

escaped practically unscathed.

In the meantime M. Fournier, the French consul at Tientsin,

had been negotiating for peace, so far as China was concerned, with
Li Hung-chang, and on May 17, 1884, had signed and sealed a
memorandum by which the Chinese plenipotentiary agreed that
the Chinese troops should evacuatethe northern provinces of Tong-
king ^* invnUdiatsment," This expression was undeniably vague,
and the French general in Tong-king, impatient of delay, in June
dispatched Colonel Dugenne at the head of a strong force to occupy
Lang-son. The expedition was badly arranged ; the baggage train

waafar-too unwieldy; and the pace at which the men were made
to march was too quick for that scorching time of the year. They
advanced, however, within 25 miles of Lang-son, when they
suddenly came upon a Chinese camp. An irregular engagement
commenced, and, in the pitched battle which ensued, the Chinese
broke the French lines, and drove them away in headlong flight.

This brought the military operations for the season to a close.

During the rainy, season fevers of all kinds became alarmingly
prevalent, and the number of deaths and of men invalided was very
.irge. In the meantime, however, an expedition, led by Colonel
Donnier, against the Chinese garrison at Chu, about 10 miles south-
east from Lang-kep, was completely successful ; and in a battle

fought near Chu the Chinese were defeated, with a loss of 3000 killed,

the French loss being only 20 killed and 90 wounded. In the
skirmishes which followed the French were generally victorious, but
not to such a degree as to warrant any enlargement of the campaign.
The arrival in January 1885 of 10,000 men having brought up

the force under Brifere de I'lsle to 40,000, he ordered an advance
towards Lang-son. The diihculties of transport greatly impeded
hip movements, still the expedition was successful On the 6th
February three forts at Dong-Song, with large supplies of stores
and ammunition, fell into the hands of the French. Three days'
heavy fighting made them masters of a defile on the road, and on
the ISth Lang-son was taken, the garrison having evacuated the
town just before the entrance of the conquerors. With his usuifl

energy Negrier pressed on in pursuit to Ki-hea, and even captured
the frontier town of Cua-ai. But Britre de I'lsle had now to
hurry back to the relief of Tuyen-Kwan, which had been attacked
by a Chinese force, and Negrier was left in command at Lang-son.
The withdrawal of Briire de I'lsle's" 4.'vision gave the Chinese
greater confidence, and, though for a ttme Negrier was able to
hold his own, on the 22d and 23d of March he sustained a severe
check between Lang-sou and Thatke, which was finally converted
into a complete roat, his troops being obliged to retreat precipi-
tately through Lang-son to Than-moi and Dong-Song. Briere de
risle reached Tuycn-Kwan on the 3d of March, and found the
Black Flags and Yunnan braves strongly posted on the side of an
almost inaccessible pass. After having sustained a succession of
attacks for eighteen days, and seven actual assaults, the delight
of the garrison at seeing Briere de I'lsle's relieving force may be
imagined. It was while matters were in this position that Sir
Robert Hart succeeded in negotiating peace between the two coun-
tries. By the terms agreed on (April 6, 1885), it was stipulated that
France was to take Tong-king under its protection and to evacuate
Formosa. The Chinese undertook at the same time to expend
80,000,000 francs on the construction of roads in South China.
The future fortanea of the colony must depend greatly on the

administrative ability of the governors selected to rule over it.

The death of Paul Bert was in this respect a great loss to Tong-king.
See Fraiue ar.d Ton~.K{nt, ^J J- G. Scou, 1885; TonJcin, by C. B. Norman.

I8S4 ; Tur.gktny, by V7. Mcsoejt, ISSt (R. K. D.)

TONGUE. See Anatomy, vol i. p. 895, and Taste.
TONNAGE, Register Tonnage, or Inteenational

Register Tonnage, is the unit on which the assessment of

dues and charges on shipping is based. The system at pre-

Beac in force is known as the Moorsom system. A register

ton is 100 cubic feet of internal volume. Thus a vessel of

100,000 cubic feet of internal space within the points of

measurements prescribed by the law is 1000 tons register.

Vessels are sometimes bought and sold under this unit.

The tonnage rules, which are very full and elaborate,

are contained in part ii. of the Merchant Shipping Act,

1854, sections 20 to 29 inclusive, and in section 9 of the

Merchant Shipping Act, 1867, the latter being a special

section in reference to a deduction frora the gross tonnage

in respect of crew space, which space must be fit for the

proper accommodation of the men who are to occupy it to

entitle to such deduction. This enactment has led to

great improvement in seamen's quarters.

Section 60 of the Merchant Shipping Act, 1862, pro-

vides on the point of international tonnage as follows :

—

" Ships belonging to foreign countries which have adopted
the British system of tonnage need not be remeasured in

this country." The British system has been adopted by
the following countries at the dates named :—United
States, 1865; Denmark, 1867; Austria Hungary, 1871;
Germany, 1873 ; France, 1873; Italy, 1873 ; Spain, 1874;
Sweden, 1875; JSTetherlands, 1876; Norway, 1876; Greece,

1878; Russia, 1879; Finland, 1877; Hayti, 1882; Belgium,

1884; Japan,1884. It is also under consideration by China.

There are slight diSerences in the rules for deduction
for engine room in some of the countries, but owners or

masters of foreign steamships, where this difference exists,

may have the engine-rooms remeasured in the United
Kingdom if they desire; in other wordsj their net tonnage
may be reduced to exact English measure.
The British system was also mainly adopted by the

International Tonnage Commission assembled at Constan-
tinople in 1873, the rules of such commission forming
the basis of dues levied on the ships of all countries

passing through the Suei Canal. A special certificate is

issued in the respective countries for this purpose. The
main point of difference from the British system is with
respect to the deduction for engine room.

There are three terms used in respect of the tonnage
of ships,—namely, tonnage under decks, gross tonnage,

and register tonnage.

In obtaining the gross measurement the space under
the tonnage deck is first measured—sections 20 and 21

(1), (2), and (3) ; then the space or spaces, if any, between

the tonnage deck (the tonnage deck is the second deck
from below in all vessels of more than two decks and the

upper deck in aU other vessels) and the upper deck

—

section 21 (5) of Act; and finally the permanent closed-in

spaces above the upper deck available for cargo, stores,

passengers, or crew—section 21 (4) of Act.

The allowance for engine room is governed by the

percentage the net engine room—that is, the space ex-

clusive of the coal bunkers—bears to the gross tonnage,

and varies in paddle- and screw-steamers as laid down in

section 23 of the Act.

In obtaining the tonnage under tonnage deck, snips are divided
in respect of their length into five classes as follows;

—

Class 1. Length 50 feet and under into 4 eqaal parts.

„ 9. ,v %0 „ and not ej^eedlng 190 Uet, 6 ,,

.. «• >. "0 .. ., ,. 1*» „ 8
» *• » ISO .. ,. ., «B „ 10
„ C. „ 395 „ jwd upwards .....18 „

The following is an epitome of the mle for tonnage nnder tho
tonnage deck :

—

Length is taken inside on tonnage deck, from inside of plank at
-.ern to inside of midship stern timber or plank; the length so
taken, allowing for rake of bow and of stem in tho thickness of

the deck, and one-third of the round of beam, is to be divided
into the prescribed number of equal parts (which determines the
stations of the areas), according to the length of vessel, as above.

Area 1 is at the extreme limit of the bow. Area 2 is at the first

point of division of the length. The rest are numbered in succes-

sion, the last being at the extreme limit of the stem.
Depths are taken at each point of division of the length, or station
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of each area, from the underside of the tonnafto deck to ceiling at

Inuer cd"e of timber strake, deducting theiefiom one-third of the

round ot°the beam. The depths so taken are to bo divided into four

equal narts, if midship depth should not exceed 16 feet; otherwise

into six equal parts.

Breadths are taken at each point of division of the depths and

also at the upper and lower points of the depths. The upper

breadth of each area is to be set down in its respective column in a

line with No. 1 (left-hand numerals), and the rest in succession.

The number of columns for areas will vary according to the

langth, as in the several classes, and will be equal to the number of

parts into which the length is divided plus one.

The space or spaces between decks above the tonnage deck are

dealt with by a similar formula. A mean horizontal area of the
space, or each space if more than one, is found and Qiultiplied h;
tne mean height.

The permanent closed-in spaces above the upper deck available

for cargo, stores, passengers, or crew are measured in the same
manner by finding a mean area and multiplying by a mean height.

The measurement of net engine room is governed by the arrange-

ment of the space, and is measured as a whole or in carts as may
be required by its particular form.
The following is an example under class 2, depth under 16 feet,

of tonnage under tonnage deck:

—

Length 112-75 Feet ^ 6 = 18-791 Feet, the Common Intei-val between Areas.

Depths -T- 4, the Middle Depth being less than 16 Feet.

Depths
Common Intel--)

val betweea?-
breadths )

Ko. of

Bdths.
1
3
3
4

Mmti.
pliers.

1

4
3

4
1

J common Intit'

val bet'

breadths^

,nt«r-

1

ween >

......

J

Area 1.

Feet.

Being
sharp
at the
stem no
meas-
ured
area.

Area 1.

Feet
13-63

2-163

Bdths.
Feet.
19-35

18-Si

ie-G5
11-86
1-85

Pro--!

ducts;
19-35

75-4

33-3,
47-4*

1-85

J77-3
a -05

886$
47730

Feet.
12-3

i-mt

223-5
1-03

6705
22350

230-205

Area 4.

Feet.

11S5

BdtljB.
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the Greek, and the Celtic. The first two are sometimes

distinguished as the tonsure of Peter and the tonsure of

Paul • in the latter the whole head was shaven, but when

now practised in the Eastern church this tonsure is held

to be adequately shown when the hair is shorn close. In

the Celtic tonsure (tonsure of St John, or, in contempt,

tonsure of Simon Magus) all the hair in front of a line

drawn over the top of the head from ear to ear was shaven.

TONTINE. This system of life insurance owes its

name to Lorenzo Tonti, an Italian banker, born at Naples

early in the 17th century, who settled in France about

1650." In 1653 he proposed to Cardinal Mazarin a new
scheme he had devised for promoting a public loan. His

plan was to the following effect. A total of 1,025,000

livres was to be subscribed in ten portions of 102,500 livres

each by ten classes of subscribers, the first class consisting

of persons under 7, the second of persons above 7 and under

14, and so on to the tenth, which consisted of persons

between 63 and 70. The whole annual fund of each class

was to be regularly divided among the survivors of that

class, and on the death of the last individual the capital

was to fall to the state. This plan of operations was

authorized under the name of " tontine royale " by a royal

edict, but this the parlement refused to register, and the

idea remained in abeyance tUl 1689, when it was revived

by Louis XIV., who established a tontine of 1,400,000

livres divided into fourteen classes of 100,000 livres each,

the subscription being 300 livres. Although the classes

were not quite filled, this tontine was carried on till 1726,

when the last beneficiary died,—a widow who at the time

of her decease was deriving from this source an annual

income of 73,500 livres. Several other Government ton-

tines were aftervirards set on foot ; but in 1763 restric-

tions were introduced, and in 1770 all tontines at the

time in existence were wound up. Private tontines con-

tinued, however, to flourish in France for some years, the

"tontine Lafarge "' having been opened as late as 1791.

The tontine principle has often been applied in Great Britain,

chiefly to the purchase of estates or the erection of buildings for

which the necessary funds could not be procured by ordinary

methods. The speculative element in the system has proved an
attraction. The investor stakes his money on the chance of his

ovm life or the life of his nominee enduring for a longer period

than the other lives involved in the speculation, in which case he
expects to win a large prize. The only thing which will serve to

distinguish this from an ordinary lottery is the assumption that
some may apply greater care or skill in the selection of lives than
others of the players. The tontine principle is nearly the converse
of ordinary life assurance, where it is the man who dies early who
obtains an advantage for his heirs at the expense of the long liver.

But it has been occasionally introduced into life assurance in the
distribution of profits or surplus, and so far it tends to redress the
inequalities of the original contract, the profits being assigned to
thu longest livers to a larger extent than in the common life

assurance system. The tontine principle has been brought into
considerable prominence by some American life offices (see Insub-
ANOE, vol. xiii. p. 183). All that is wanted to make the system fair

is that every one should understand that in order to secure a dis-

proportionate share of profits in the event of his surviving and
keeping up his policy he must make a corresponding sacrifice if

he dies early or discontinues his insurance.

TOOKE, John Hoene (1736-1812), an ardent poli-

tician and an erudite philologer, was the third son of John
Home, a poulterer in Newport Market, whose business

the son, when a pupil at Eton with other boys of a more
aristocratic position, in early life happily veiled under the
title of a " Turkey merchant." He was born in Newport
Street, Long Acre, Westminster, on 25th June 1736.
Some portion of his school days was passed, when he
was about seven years old; in "an academy in Soho
Square," and when three years older he went to a school

in a Kentish village. For a time (1744-46) he was at

Westminster School, but the greater part of his educa-

tion was got at- Eton, and then under private tuiticv

first at Sevenoaks in Kent (1753) and then at Raven-
stone in Northamptonshire. In 1755 he was entered at
St John's College, Cambridge, and took his degree of

B.A. in 1758, as last but one of the senior optimes,

Beadon, his life-long friend, afterwards bishop of Bath
and Wells, being among the wranglers in the same year.

Strange to say, the object of all this care and expense
found himself doomed to the drudgery of ushership at a
boarding school at Blackheath, and the pleasures of his

lot were n»t enhanced by his father's strongly expressed
desire that he should take orders in the Church of England.
A strange vacillation marked his career at this period, a
vacillation probably due to a constant struggle between
his own inclination and the wishes of his father. He
was admitted to the diaconate of the church, and almost

at the same time was entered at the Inner Temple. He
studied for the bar for some time, mostly in the company
of Dunning and Kenyon, and then was ordained as a

priest of the national church by the bishop of Salisbury.

After this event his father obtained for him the next'

presentation to the small vicarage of New Brentford, to

which Home was duly admitted, and he retained its

scanty profits until 1773. During a part of this time he

was absent on a tour in France, acting as the bear-leader

of a son of the miser Elwes. To his credit be it said that

while he resided at Brentford he discharged with exem-
plary regularity all the duties of his profession, and that,

reviving a practice of the previous century, he studied

medicine for the benefit of his poorer parishioners. Under
the excitement created by the actions of Wilkes and the

blunders of his ministerial opponents. Home plunged into

politics with consuming zeaL The newspapers abounded

with his productions, but his chief effort was a scathing

pamphlet on Lords Bute and Mansfield, setting out the

"petition of an Englishman.'" In 1765 he again went
abroad as tutor, and on this occasion he escorted to Italy

the son of a Mr Taylor, who lived near his Middlesex

parish, a young man subject to fits of insanity. It was
while passing through Paris on this tour that he made
the personal acquaintance of Wilkes, and it was while at

Montpellier, in January 1766, that a letter addressed by
Home to Wilkes laid the seeds of that personal antipathy

which afterwards grew so rapidly. In the summer of

1767 the travelled parson landed again on English soil,

and, in spite of his latent distrust of the so-called " patriot,"

his exertions quickly obtained for Wilkes that seat for the

county of Middlesex which ensured his fortune. Home
was deeply concerned in all the proceedings of the corpo-

ration of London in support of the popular cause, and he

advised, if he did not actually draw up, the celebrated

speech which Alderman Beckford addressed' to his sovereign.

As an incidental act in this struggle with the court and

the majority of the House of Commons, Home involved

himself in a dispute with George Onslow, the member for

Surrey, which culminated in a civil action, ultimately

decided in Home's favour, and in the loss by bis oppo-

nent of hia seat in parliament. An influential association,

called "the Society for Supporting the Bill of Rights," was

founded, mainly through the exertions of Home, in 1769',

but the members were soon divided into two opposite

camps of the thick and thin partisans of Wilkes and of

those who refused to be labelled by the name of any

combatant, and in 1770 Home and Wilkes broke out into

open warfara Into this controversy, carried on with that

unflagging zeal which always springs from personal hatred,

none will now care to enter; it benefited the fortunes of

neither of the combatants, and it damaged the success of

the cause for which they had both laboured energetically.

In 1771 Home obtained at Cambridge, though not with-

out some opposition from members of both the politics,'
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parties, his degree of M.A., and in the same year he em-

barked on a more laborious and costly undertaking, that

of vindicating the right of printing an account of the

debates in parliament, .in which, after a protracted struggle

between the ministerial majority and the civic authorities,

the right was definitely established. The energies of the

indefatigable parson knew no bounds. In the same year

(1771) he crossed swords with Junius, and ended in dis-

arming his masked antagonist. It is a curious corollary

to this controversy that more than one speculator has

identified him with Junius. Home had now passed more

than half the allotted span of life, and his only fixed

income consisted of those scanty emoluments attached to

a position which galled him daily. He resigned his bene-

fice, and betook himself to the study of the law and to his

studies in philology. An accidental circumstance, however,

occurred at this moment which largely affected his future.

His friend Mr William Tooke had purchased a consider-

able estate south of the town of Croydon in Surrey, part

of which seems to have consisted of Purley Lodge in

Coulsdon. The possession of this property brought about

frequent disputes with an adjoining landowner, and, after

many actions in the law courts, the friends of Mr Tooke's

opponent endeavoured to obtain, by a bill forced through

the .Houses of Parliament, the privileges which the law

had not assigned to him. Home thereupon, by a bold libel

on the Speaker, drew public attention to the case, and,

although he himself was placed for a time in the custody

of the sergeant^atarms, the clauses which were injurious

to the interests of Mr Tooke were eliminated from the bill

through the publicity which his conduct had given to the

matter. Mr Tooke's gratitude knew no bounds ; he

declared his intention of.niaking his friend the heir to his

fortune, and, if the design was never carried into effect.

Home derived from the generous old man during his life-

time large gifts of money. No sooner had this matter

been happily settled than Home found himself involved

in a more serious trouble than any that had yet befallen

him. For his conduct in signing the advertisement soli-

citing subscriptions for the relief of the relatives of the

Americans murdered by the king's troops at Lexington

and Concord, he was tried at the Guildhall in July 1777

before Lord Mansfield, found guilty, and committed to

the King's Bench prison in St George's Fields, from which

he only emerged after a year's durance, and after a loss,

in fine and costs, amounting to £1200. Soon after his

deliverance, as he had thrown off, as he thought, his

clerical govn, he applied to be called to the bar, but his

application was negatived on the ground that his orders in

the church were indelible. To return to the church was

now impossible ; and Home tried his fortune, but without

success, in farming some land in Huntingdonshire. Two
tracts which were penned by him, one before and the

other after this failure in practical life, exercised great

influence in the country. One of them, criticizing the

measures of Lord North's ministry, passed through nume-

rous editions; the other set out a scheme of reform which

he afterwards withdrew in favour of that advocated by

Pitt. On his return from his voluntary banishment in

Huntingdonshire, he became once more a frequent guest

at Mr Tooke's house of Purley, and in 1782 assumed the

name of Home Tooke, which is now invariably assigned

to him. In 1786 Home Tooke conferred perpetual fame

upon his benefactor's country house by adopting as a second

title of his elaborate philological treatise oi'Evrfa XiTtpoeura,

the more popular though misleading title of The Diversions

of Purley. The treatise at once attracted attention in

England and the Continent, was universally read by the

vulgar as well as the learned, and, while its conclusions,

if not always carrying conviction to the erudite, were

deemed by them worthy of consideration as proceeding

from a mind of extensive learning and singular acut&-

ness, the fame given to Purley by the choice of the title

gratified its owner. The first part was published in 1786,

the second in 1805. The best edition is that which was

published in 1829, under the editorship ci Richard Taylor,

with the additions written in the author's interleaved copy.

Between 1782 and 1790 Tooke gave his support to Pitt,

and in the election for Westminster, a constituency in

which Fox was vitally interested, he threw all his energies

into the ministerial cause. With Fox he was never on

terms of friendship, and Samuel Rogers, in his Table T'alk,

asserts that their antipathy was so pronounced that at a

dinner party given by a prominent Whig not the slightest

notice was taken by Fox of the presence of Home Tooke.

It was after the election of Westminster in 1788 that

Tooke depicted the two rival statesmen in his celebrated,

pamphlet of Two Pair of Portraits. At the general

election of 1790 he came forward as a candidate for that

distinguished constituency, in opposition to Fox and Lord
Hood, but was defeated; and, though he again sought the

suffrages of its voters in 1796, and his speeches at the

hustings were never exceeded in ability, he was again at

the bottom of the poll. Meantime the excesses of the

French re_publicans had unhinged the minds of all sections

of society in England, and the actions of the Tory min-

istry faithfully represented the feelings of the country.

Home Tooke was arrested early on the morning of 16th

May 1794, and conveyed to the Tower. His trial for

high treason lasted for six days (October 17-23) and

ended in his acquittal, the jury only requiring the short

space of eight minutes to settle their verdict. The evi-

dence which the crown could adduce in support of the

charge proved to be of the slightest description, and the

demeanour of the accused throughout the proceedings

furnished abundant proofs of the resolution of his mind

and the force of his abilities. His public life after this

event was only distinguished by one act of importance.

Through the influence of Lord Camelford, the fighting

peer, he was returned to parliament in 1801 for the

pocket borough of Old Sarum. No sooner was he returned

tq the House of Commons than Lord Temple endeavoured

to secure his exclusion on the ground that lie had taken

orders in the church, and one of Gillray's caricatures

delineates the two politicans. Temple and Camelford,

playing at battledore and shuttlecock, with Home Tooke

as the shuttlecock. The ministry of Addington would not

support this suggestion, but a bill was at once introduced

by them and carried into law, which rendered all persons

in holy orders ineligible to sit in the House of Commons.

The parliamentary life of the member for Old Sarum was

preserved through one parliament, but at its exoiration he

was excluded for ever.

The last years of Tooke's life were spent in retirement

in a house on the west side of Wimbledon Common, and

there he was visited by the leading members of the party of

progress. The traditions of his Sunday parties have lasted

unimpaired to this day, and the most pleasant pages penned

by his biographer describe the politicians and the men of

letters who gathered round his hospitable board. His con-

versational powers rivalled those of Dr Johnson ; and, if

more of his sayings have not been chronicled for the benefit

of posterity, the defect is due to the absence of a Boswell.

Through the liberality of his friends, his last days were

freed from the pressure of poverty, and he was enabled to

place his illegitimate son in a position which soon brought

him wealth, and to leave a competency to his two illegiti-

mate daughters. Illness seized him early iri 1810, and for

the.next two years his sufferings were acute. . Ho died in

his house at Wimbledon on 18th March 1812, and his body
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was buried with that of his mother at Ealing, the tomb
which he had prepared in the garden attached to his house

at Wimbledon being found unsuitable for the interment.

An altar-tomb still stands to his memory ia Ealing church-

yard, A catalogue of his library was printed in 1813.

The Life of Home Tooke, by Alexander Stephens, is written in an
anattractive style, and was the work of an EidmiTer only admitted
to his acquaintance at the close of his days. Its main facts are

feproduced with more brightness in an essay by Mr J. E. Thorold
Rogers in the second series of his Historical Gleanings. Many of
Hoi-ne Tooke's wittiest sayings are preserved ia the Table Talk of
Samuel Rogers and S. T. Coleridge. (W. P. C.)

TOPAZ. It appears that the stone described by ancient

^(Titers under the name of totoi^ios, in allusion to its

occurrence on the island of Topazion in the Red Sea, was
the mineral which we now know as the chrysolite or
Peridote {q.v.). The topaz of modern mineralogists was
unknown to the ancients. Topaz occurs either crystallized,

in association with granitic rocks, or in the form of rolled

pebbles in the beds of streams. The crystals are ortho-

rhombic prisms, with a perfect cleavage parallel to the
base, or transverse to the long axis of the prism. This
cleavage is recognized by the lapidary as the " grain " of

the stone. Id is notable that crystals of topaz are com-
monly hemimorphic ; in other words, the prisms are ter-

minated by dissimilar faces. This hemimorphism is asso-

ciated with the property of pyroelectricity (see Miner-
alogy, vol. xvi p. 376). The chemical composition of the

topaz has given rise to much discussion, but the mineral is

now generally regarded as a silicate of aluminium associ-

ated with the fluorides of aluminium and silicon. When
strongly heated it suffers considerable loss of weight.

Brewster, examining the topaz microscopically, detected
numerous fluid cavities, whence he concluded that it had
been formBd in the wet way. Two of the fluids obtained
from these cavities have received the names of hrewster-

linite and cryptolinite. Some of the finest topazes are

almost colourless, and may be occasionally mistaken for

diamonds. The topaz, however, is inferior in hardness ; ft

lacks "fire"; and it becomes electric when heated—a pro-

perty not possessed by the diamond. Colourless topazes
are known to French jewellers as gouUes deau, and in

Brazil as pingas d'agoa—names which refer to the limpi-

dity of the stone—while in Englatid they pass in trade

under the curious name of minas novas. The beauty of

the stone is best developed when in the form of a brilliant.

The topaz is cut on a leaden wheel by means of emery,
and is polished with tripoli. Coloured topazes are usually
either yellow or blue. The pleochroism of the stone is

very marked : thus the colour of the sherry-yellow crystals

from Brazil is resolved by the dichroiscope into brownish
yellow and rose-pink. The colour is unstable, the yellow
topaz especially being liable to suffer bleaching by exposure
to sunlight. Hence the fine series of crystals of Siberian
topaz from the Kochscharow collection, now in the British

Museum, is carefully protected from light by means of

opaque pasteboard caps. In 175P a Parisian jeweller

named Dumelle discovered that the yellow topaz of Brazil,

when exposed to a moderate heat, assumed a rose-pink
colour. It is generally believed that all the pink topaz
occurring in jewellery owes its tint to artificial treatment.
Formerly it was the practice to heat the stone in a sand-
bath, but the change of colour is now generally effected

by wrapping the stone in German tinder, which is then
ignited. This " burnt topaz " is sometimes known to
jewellers as " Brazilian ruby." In like manner the blue
topaz occasionally passes under the name of " Brazilian
sapphire," and the pale green as " aquamarine "—a name
which is strictly applicable only to the sea-green beryl.

The largest kn^wn cut topaz is a fine brilliant, weighing
368 carats, and termed the " Maxwell Stuart topaz."

The topaz is occa.sionally found m Britain, bnt usually in small
crystals unfit for jewellery. It occurs in granite at St Michael's
Mount in Cornwall, in Lundy Island, and in Arran, but the finest

British specimens are obtained from the Highlands of Scotland.

Ben-a-bourd, one of the Cairngorm group, yields good blue crystals.

Topaz occurs in colourless and blue crystals in the granite of the

Mourns Mountains in Ireland; and microscopic crystals are not
uncommon in certain other granites. The famous topa2-rock of

the Schneckenstein, in Saxony, yields pale yellow crystals of great

beauty as mmeralogical specimens, but Hot suited for cutting.

The yellow Saxon topaz does not seem to change colour on exposure

to heat. Some of the finest topaz comes from near Odon Tchelon,
in Siberia ; while the well-known deep-yellow crystals of Brazil

occur near Villa Kica (Ouro Preto). Fine topaz, pale blue and
colourless, is found, as rolled crystals, in Tasmania and on Flinders

Island in Bass's Strait It also occurs in the tin-drifts of New
South Wales ; and beautifully-formed limpid crystals, of small size,

accompany stream-tin at Durango, in Mexico. Fine topaz fit for

jewellery has recently been worked at the Platte Mountain, near
Pike's Peak, Colorado. One stone, weighing 125 carats, has been
described as being " as fine a gem as America has produced of any
kind " (Kunz, 1885). Topaz also occurs iu cavities in rhyolite at

Nathrop and Chalk Mountain, Colorado, and in trachyte near Sevier

Lake, Utah. It is likewise found in Arizona, in New Mexico, and
at Stoneham, Maine.

Oriental topaz is the name sometimes given to yellow comndom,
a mineral which is readily distinguished from ordinary topaz by
its superior hardness and density. The yellow and smoky varieties

of quartz, or cairngorm, are often known in trade as Scotch topaz,

but these are inferior to true topaz in hardness and in density.

The chief differences between the three may be thus expressed:

—
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71!. p. 418, fig. 16). The high altar stood in front of the

steps, and the celebrant stood with his back to the apse,

Ipuking over the altar towards the congregation. An
exactly similar arrangement still exists in many of the

early Coptic churches of Old Cairo : the church of Afyi,

fcergeh is a specially perfect example.* When the church

\vas recoustructed in lOOb, Bishop Orseolo did not interfere

.with the older and then obsolete arrangements of the

choir, but added a later choir, formed by marble screens,

projecting three bays into the nave, with seats along three

sides of the enclosure,—au arrangement like that wh'.ch

still exists in the church of S. Clemente in Home (see

ROiME, voL XX. p. 833). The present choir-stalls date from

the 15th century. A fine niarble anibo was at the same

time placed outside the cancelli, and the position of the

celebrant at the high altar was reversed. The vaults of

the three apses are covered with hne glass mosaics, added

probably in the 12th century: in the centre is a large

6gure of the Virgin, with the twelve apostles below; other

mosaics cover the vaults of the aisle-apses and the whole

eutraiice wall. The latter, much restored, has scenes of

the Crucifixion, the Doom, and Heaven and Hell. The
sculptute of the nave capitals and on the marble cancelli

is very graceful work of Bj zantine st) le, closely resembling

similar panels at Ravenna. • Oue remarKable peculiarity

of this church is the marble shutter which closes each

window on the right wall; these have pivots which re\olve

in projecting corbels—a very early method of closing

windows of which very few examples still exist. Even
wheD the shutters were closed some dim light passed

through the semitraiislucent marble slabs.^ An octagonal

baptistery, also built by Bishop Orseolo, stood outside the

main entrance to the church, but has been rebuilt on a

smaller scale. The crypt under the central apse of the

'cathedral is probably part of ihe original church, unaltered

by any later changes.* The small church of S. Fosca, which

is connected with the cathedral by a loggia, is also a

building of exceptional interest, dating from the 10th cen-

tury. It is purely Oriental in plan, and much resembles

that of St Mark's at Venice and S. Vitale at Ravenna, on

a small scale. It has a cruciform na\ e, with a large dome
supported on •'ght columns, and a projecting choir with

three Bpse*; Externalij it is t>uiToiuided by a loggia,

supported on marble columns with rich Byzantine capitals.

S. Fosca was partially rebuilt in the 12th century, and has

since been much modernized, but its original very interest-

ing plan still remains but little changed.

TORGAU, a fortified town in the Prussian provmce of

Saxon}', rs situated on the left bank of the Elbe, 30 miles

north-east of Leipsic and 26 miles south-east of Witten-

berg.' Its most conspicuous building is the Schloss

Hartenfels, on an island in the Elbe, begun in 1481 and
completed in 1544 by the elector John Frederick the

Magnanimous This castle is one of the largest Renais-

eance buildings in Germany, and contains a chapel con-

secrated by Luther in 1544. The town-house is a quaint

building of the middle of the 16th century, and there are

several other large and fine buildings, chiefly modern.

The parish church contains the tomb of Catherine von
Bor I, Luther's wife. The once flourishing weaving and
br; ving industries of Torgau have declined in modern
t'ttes; but the town has manufactures of gloves and

^ See Aliddleton in ArchSEolorjia^ vol. xlviii. p, 398.
' Similar marble sl.ibs, not made to move, still exist in the apse

(vindows of S. Mininto, near Florence, and once existed in the basilica

of S. Lorenzo fuori le Mura, Rome.
' The cathedral of Parenzo, in Istria, a work of the 6th century,

ninch resembles the cathedral of Torcello (see vol. iii. p. 418, fig. 17).

Similar plans are also to be seen in many of tlie early churches of
Syria (j<« Do Vogiie, Syrie Centrale, Pori3jS65) as well as in the
Coptic churches of Egy^) .

miscellaneous articles, and carries on trade in grain, &c.,

on the Elbe and by rail. The fortifications, begun in

1807 at Napoleon's command, are largely surrounded with
water; they include a ttte-de-pont at the end of the bridge
across the Elbe. In 1885 the population was 10,988
(in 1783 4000), a large proportion of them soldiers.

Tortpu is said to have existed as the caiiital of a distinct princi-
pality in the time of the emperor Henry 1., but by 1305 it was in
tlie possession of tlio margrave of lluisscn. It was a frequent resi-

deiico of the electors of Saxony. In Reformation times Torrjac
appears as the spot where John of Saxony and Philip of Hcssc
formed their league against the Roman Catholic imiicrinl estates;
and the Torgau Articles, drawn up here by Luther in 1530, v.rre

the basis of the Augsburg Confession. Tlie Thirty Years' War
inllicted great sulTcring on the town. In 1760 Frederick tlie Great
defeated the Austrians in the ueighbouihood of Torgau. Tlie town
capitulated to Taueiitzieu on January 10, 1814, after a siege flf

three months.

TORONTO, the capital of the province of Ontario anfl

the second largest city iu the Dominion of Canada, it

situated on a large and finely sheltered bay on the north

shore of Lake Ontario, betv\een the ri\ers Don and
Humbcr. The maguetical and meteorological observatory',

in the university grounds, stands at a height of 108 feet

above the lake, and a[)proxiniately 342 feet above the

le\el of the sea, in lat. 43' 39' 35" N., long. 79' 23' 39" W.
Toronto is 39 miles north-east of Hamilton, at the head of

Lake Ontario, and 310 miles west-south-west of Jluntreal.

The bay is formed by a peninsula or island about 6 miles

long, enclosing a fine basin of 3'44 square miles, with a

narrow entrance at the west end. This forms a safe and
commodious harbour. The city stands on a thick deposit

of boulder day, overljing shaly sandstones of the Cin-

cinnati or Hudson River group, practically equivalent in

DEOnnnng
QQalaDDi

laaoUcsacziL

IpfflBil

'^b'H

moaatiffl

:iz^=ia\z:JC
~ii lai

.CD
DSS
aaaai

paaaaQD
i

,i_j; 11 ii_jLji—^1—I IC II

-QH^nEinr-inririUd^iS^^pi

Plan of Toronto.

1. Front Street.

2. King Street (ffestj

3. Kinff Sticet.

4. King Street (Eastjl

6. IMchmond Strt-et.

6. Queen Strict (West).
7 Qaeen Strcut.

8. Quo-n Street (EMt)
9. York street.

SalM-

10. Baj Street
11. Yonce StrcGf
12. Parliament i

l.-'gs.

13. Government House.
14. LTpper Canada i-'"!-

lece.

l.'S. Osgood? Hall.

16. SlMuhoel'sCathedral.

17. Metropolian Clinrcli,

Is. Free Librwry.

19. St JanKs'3 Cathedral.
.'0, Rivor Hon.
21. KiioxCullece.
22. University CoIIi'ffO.

23. Macne'lcbl)3«rvutory.
24. Q.ircn 3 Parit.

23. St Jamca'a Park,

position to the Caradoc horizon of British geology. These

thin-bedded sandstones crop out on the lake shore, and

have been quarried for flagging and building purposes at

the mouth of the Humber. In the northern part of the

city the boulder clay is overlaid by stratified clays of the

Post-Glacial age, largely used in the manufacture of bricks,

of which many of the houses are built. The site slopes

gradually from the margin of the bay for a distance of

3 miles to a terrace or ancient lake margin immediately

outside the northern limits of the city, which occupies

an area of 1283 square Jniles, or of 17-99 square miles

including the harbour ana island. The streets cross each

other at ritjht angles. Yonge Street, the mam tnorough-
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fare running north ahd south, was constructea as a great

military road in 1796', and extends under the same name,

for upwards of 30 miles, to Lake Simcoe. It constitutes

the dividing line of the city, the streets being reckoned

east or west according to their relation to it.

The city is the seat of the provincial Government,
with the official residence of the lieutenant-governor, the

parliament buildings and Government oflSces, the courts

of law, and the educational departmental buildings for

Ontario. The provincial legislature occupies the old par-

liament buildings erected in 1849, when Toronto was the

capital of Upper Canada ; but they have long been recog-

nized as inadequate for the purpose. Plans have accord-

ingly been prepared, and the new buildings are now in

process of erection. The site is in the centre of the Queen's
Park, a finely wooded park of upwards of 30 acres,

originally laid out for the provincial university, and on
which the old buildings of King's College stood. The
new university building occupies a fine site immediately
to the west. It is an imposing structure, of great architec-

tural beauty, in the Norman style, vfith a massive central

tower. The buildings of the provincial school of practical

science, and of the magnetical observatory, are also erected

in the university grounds. The observatory is one of the

meteorological stations established by the British Govern-

ment, on the recommendation of the Koyal Society, in

1840. It is now maintained by the Dominion Government.
The university, University College, and the school of

practical science embrace in their conjoint teaching a
comprehensive system of training in arts and science

;

and in them upwards of 500 students receive their training

in arts, in the natural and applied sciences, and in

engineering. There is also a medical faculty, reorganized
under a recent Act, in conjunction with the department
of sciehce in the university. The university and college

constitute unitedly the state institution maintained by
public funds, and strictly secular. But it is surrounded
with the theological and training colleges of different

denominations in affiliation with it, the students of which
pursue their undergraduate course in the university for

a degree in arts. The affiliated colleges, some of which
give degrees in divinity, include Knox College (Presby-
terian), Wycliffe College (Church of England), St Michael's
College (Roman Catholic), Macmaster Hall (Baptist), and
Victoria College (Methodist). Besides the provincial uni-
versity and its affiliated colleges. Trinity College (Church
of England) gives instruction in divinity and arts, and
confers degrees in all the faculties. Toronto and Trinity
medical schools occupy convenient buildings in the imme-
diate vicinity of the general hospital, the Burnside lying-in

hospital, and the Mercer eye and ear infirmary. The
students in medicine number nearly 500, including a small
number of lady students, for whom special instruction

is provided. Upper Canada College, founded in 1829,
is a provincial institution analogous to one of the great
English public schools. It has about 300 students. The
Collegiate Institute occupies a fine building immediately
to the west of the horticultural gardens. It is the higher
school, forming an important feature in the provincial

system of education, and is maintained, along with the free

public schools, from local taxes. Its students number
443, of whom 182 are females.

Osgoode Hall, the seat of the superior courts of law and
equity, is an ornate Italian building, extended at various
dates. The provincial asylum for the insane affords

accommodation for upwards of 700 patients; it is sur-

rounded with recreation grounds extending to 50 acres.

The city charities are numerous and well organized.
The churches include some large and handsome buildings.
Among the more important public buildings are those of

the educational department, including a museum and
gallery' of art, normal and model schools ; the custom-
house, a fine Eenaissance building, with extensive ware-
houses attached ; and the post-office, also of tasteful

architectural design. The free city library occupies a com-
modious building in Church Street, in addition to branch
libraries in different parts of the city. It contains upwards
of 47,000 vols. There are 35 city public schools, occupying
large and commodious buildings, with 262 teachers and
20,213 children. The separate (Roman Catholic) schoob
number 13, with 60 teachers and 3792 children.

Toronto is the seat of many flourishing industries, in-

cluding foundries, tanneries, furniture, stove, shoe, and
other manufactories, flour-mills, breweries, vfec. The site

of the city is favourable to commerce. It is the centre of
a rich agricultural district ; and its harbour is of easy
access to the largest vessels that navigate the lakes. It lies

directly opposite the mouth of the Niagara river, distant

40 miles
;
and throughout the season of navigation well-

appointed steamers maintain communication with the prin-

cipal routes of travel in the United States and Canada.
By means of the Grand Trunk, the Great Western, the
Northern, the Canada Pacific, and other railways, it forms
an important commercial centre for distribution ; and it is

the seat of the head offices of ipost of the banks and of

the chief wholesale trade of western Canada. The direct

route from the lower lakes to Lake Superior and the great
North-West is by the Northern Railroad to Georgian Bay,
where lines of steamers maintain constant communication
from Collingwood and Owen Sound to Prince Arthur's-

Landing and the railways to Manitoba and the North-West.
In 1861 the population numbered 44,821 ; in 1871 it

had increased to 56,092 ; in 1881 to 86,415 ; and in 1887
it is believed to amount to 140,000. The actual number
on the assessment rolls is 111,800. The estimated value
of real estate in Toronto is $105,000,000. The assessed

value in 1886 was 183,556,811. The annual revenue of
the city is estimated for 1887 at $1,812,941. The amount
of customs duties for the fiscal year ending 30th June 1887
was $4,273,038. The value of exports to the same date
was $3,192,157, and of imports $21,020,528. The city

returns three members to the Canadian House of Commons,
and three to the provincial legislature of Ontario.

In the despatches o! Canadian officials of Louis XIV. in the 17th
century Toronto means the country of the Hurons, a region lying
between Lake Simcoe and Lake Huron, about 40 miles north. The
river Humber, which enters Lake Ontario immediately to the west
of the Bay of Toronto, though navigable only for a short distance
even by canoes, formed with its portages a line of communication
between Lake Ontario and the Huron country. Hence the station

near the mouth of the river became the common landing-place for
trading and hunting parties bound for the region known of old as
Toronto, and so received its name. A French trading post, built
there in 1749, aou originally named Fort Kouille, after the French
colonial minister Anioine Louis KouilW, comte de Jouy, was
familiarly known as Fort Toronto. Tho Northern Railway, the
first one constructed in Upper Canada, followed the route of the
old Indian trail, and established a direct line of comm.unication,
by means of steamers from Collingwood, with Lakes Huron,
Michigan, and Superior. The railway passes through a fine agri-

cultural country, and is now extended into the Muskoka and
Nippitsing districts, bringing an e.^tensive lumbering region into
direct con;.-n!inication with Toronto.
'The site fir the town was surveyed inl 793 by Surveyor-General

Bouchette, under the instruction of the lieutenant-governor,
General Simcoo; and in his narrative of the original survey
Bouchette describes the untamed aspect of the scene, with the
group of wigwams of a little band of Mississaga Indians who con-
stituted the Bole occupants of the land ; while the waters of the
bay and the neighbouring marshes were the haunts of innumerable
coveys of wildfowl. The first parliament of Upper Canada held
its second session in May 1793 at the town of Newark, at the
mouth of the Niagara river ; but in the following August the seat
of government was transferred to Toronto, to which General Simcoe
gave the name of York, in honour of the duke of York, the second
eon of George III. Under its new name tho embryo in;*j"rolis
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slowly progressed as'the surrounding country was cleared and settled.

The enti-anco to the harbour was guarded by two block houses ;

provision was made for barracks aud garrison stores ; buildings were

erected for the legislature ;, and there the members of parliament,

sammoned by royal proclamation to "meet us in our provincial

parliament in our town of \ ork," assembled on the 1st of June 1 797.

Sixteen years later the population numbered only 456. The town
was twice sacked in the war of 1812. General Dearborn captured it

at the head of a force of upwards of 2000 drawn from the neighbour-

ing States. On their advance to the outworks of the garrison, the

magazine of the fort exploded, whether by accident or design, killing

many of the invaders. The halls of legislature and other buildings

were burnt, and the town pillaged. On the restoration of peace the

work of creating a capital for Upper Canada had well nigh to begin

Anew. But the city advanced with the general progress of the

country. Trade centred in the little capital; the population in-

creased ; and needful manufactures were established. Tne organiza-

tion of Upper Canada College in 1830, .with a staff of teachers nearly

sU graduates of Cambridge, gave a great impetus to the city and pro-

vince. In 1834 the population of York numbered fully 10,000; and
an Act of the provincial legislature confened on it a charter of in-

corporation, giving it for the first time an efficient system of munici-
pal government, with a mayor, aldermen, and councilmen, entrusted

with the administration of its affairs.' Under Jhis charter it was
oonstituted a city, with the name of Toronto. (D. W.

)

TORPEDO. Torpedoes may be briefly described as

charges of some explosive agent, enclosed in water-tight

cases, and. moored or propelled under water at such depths

that by their explosion they may sink or seriously damage
a vessel in their vicinity. The use of torpedoes in naval

warfare was proposed and even attempted in the end of the

last and beginning of the present century, but no successful

application of them was made until the American Civil War
of 1861-64. The word "submarine mine" is generally

substituted for " torpedo " when speaking of defensive or

stationary mines, the latter term being reserved for loco-

motive torpedoes, or others used in offensive operations.

1. Submarine Mines.—Submarine mines are divided into

three classes:— (1) observation mines, fired by an electric

current when the enemy la observed to be within the de-

structive area of the mine; (2) electro-contact mines, which,

when struck, fire by automatically completing the electric

circuit from the battery ashore
; (3) mechanical mines,

which, when struck, fire through the action of some con-

trivance within themselves, and are not connected with the

shore. Mines of the first class are used in places where a
channel has to be kept clear for screw steamers to pass,

the second class in those parts of the channel where there

is little traffic, and the third class in channels which it is

intended to bar equally against friend or foe.

Electrical mines have the advantage over mechanical

that by the removal of the firing battery the passage of a

ship is rendered perfectly safe, and that the condition of

the mine can be ascertained by electrical tests, but the

electric cables are liable to damage, and add greatly to the

expense of the defence.

Gun-cotton and dynamite are the explosives generally

used in mines, the charges varying from 30 lb to 500
ft>, according to the description of mine. In all mines'

the charge is exploded by means of a detonator con-

taining fulminate of mercury. In mines loaded with

gun-cotton the detonator is inserted in a priming charge

of dry gun-cotton, this priming charge be'ng in a metal

case, closely surrounded by the wet gun-cotton comprising

the remainder of the charge. Where dynamite is employed
the priming charge is not necessary. Experinvents made
to determine the horizontal distance at which an ironclad

will be vitally injured by different charges have yielded

the following general results :

—

Charge.
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is. 1.

Mecfiia-

ical

Biines.

telectrd'

mechan-
ical

(fig. 1) consists of a stoel spindle a carrying a weight i on its nnper

end. I This steel spindle carries an insulated brass ring c, to which
the wire from the detonator d is attached, the other pole of the

detonator being connected to the cable e leading to the electric

battery. 'On the mine being struck the inertia of the weight causes

the steel rod to vibrate sufficiently to bring the insulated ring in

contact with brass springs in connexion with the earth, thus com-
pleting the circuit of the electric battery through the detonators.

Another form of circuit closer is a tube of

mercury, which by splashing up when the

mine is struck completes the electric circuit

between two previously insulated points.

>A single main cable from the battery may
have several electro-contact mines attached

to it; the e-tpense of leading a separate wire

from each mine to the battery is therefore

avoided. • If one mine was fired the broken
end of its branch wire from the main cable

would be left in the water, and on another
mine being struck it would only rcce e a
jiortioii of the current, as the battery would be connected to earth
through the broken branch. Each branch wire must therefore

have a disconnector in circuit, clear of the explosion. The disco'i-

nector consists of a platinum wire fuse contained in a strong iron

case, and the same current which fires the detonator in the mine
fuses the platinum wire bridge of the disconnector, and the circuit

to the bvokeu branch remains insulated.

Mechanical mines, of which there are many different patterns,

contain the means of ignition within thein.selvcs, and are uncon-
nected with any apparatus ashore. They may be ignited by per-

cussion, friction, chemical action, and electricity.

A simple form of mechanical mine has a heavy top, which, on
being pushed off by a passing ship, eitlicr pulls out a pin and re-

leases a plunger, which is then forred by a powerful spring into a
detonator, or a friction tube is fired when the weight falls on a line

attached to it. Another form, known as Abel's mechanical ex-

plodcr, consists of a glass tube containing sulphuric acid, and sur-

rounded by chlorate of potash and sugar. The whole is contained
in an india-rubber tube, which jirojccts from the top of the mine,
the lower end being in communication with the charge. When
struck, the india-rubber tube bends, and, the glass tube breaking,
the sulphuric acid mixes with the chlorate of Dotash and sugar and
inllames the charge.

Electro-mechanical mines can bo mado by placing a voltaic

battery inside the mine itself and joining it up to a fuse and circuit

closer, the circuit closer completing the

circuit when the mine is struck. Another
form of electro-mechanical mine (fig. 2)

has several projecting horns (a, a, a) of

lead tnbing Inside each horn is a glass

tube containing bichromate of potash,

and immediately under it a row of small
zinc and carbon plates, b, in a contain-

ing cell. On any one of the lead horns
Dcing bent, the glass tube is broken, and
the l)ichromate of potash drojis into the

cell, converting the arrangement into a
voltaic battery, which, bein

fuse c, fires the mine.

All mechanical and electro-mechanical mines are provided with
some contrivance to guard against accidental explosion during the
])rocess of laying. In mechanical mines a safety pin can be with-
drawn after the mine is in position, or, in the case of Abel's exploder,

the projecting tube is surrounded by iron segments which fall olf

when tile mine is in position. In electro-mechanical mines two
of the wires forming ]iart of the circuit inside the mine may be
brought through to the outside and kept apart till the mine is in
position, theao wires being long enough to allow of the operator

retiring clear of the explosion before joining them up and rendering
the mine dangerous.

^

Mechanical mines have the advantage over electrical that they
require fewer trained men
for their manipulation, are
cheaper, and can be placed in

position very rapidly. But
no really efBciont method
has yet been devised that

will ensure a mechanical
mine, after it has been
placed in position, being
safely taken up again for

examination or removal, nor can any tests be applied to ascertain

if it remains in an efficient condition.

I All mines, especially those with electric cables attached, must

\ie protected by gun fire or guard boats, as, if the mine field is un-

jrotected, they can be easily destroyed by countermining or creep-

rng. V Countermining is carried out by exploding a succession of

Fis. 2.

already connected to the electric

cliarges in an enemy's mine field. Mines containing heavy chargev

would be used for the |nupose, several of those mines being drop]ipil

in sHcci'Ssion from a boat towed by a fast steamer, the whole lino

being ex[tIodcd together as soon as the last mine Iiad been dro]>pcd.

Numerous experiments have proved that the explosion of a 600 It

miue will elfectually destroy any mine within a radius of 100 feet;

the countermines would therefore bo dropped at double tli:s distance

apart, and the channel so cleared marked by buoys. Electric cables

can also bo caught and raised to the surface by grapnels ; or the

grapnel may have, a case of explosive between its arms, so that,

instead of raising the wire, it may bo cut by firing the ch.-igo.

2. Locomolive Torpedoes.—Locomotive tor'iedoej are a

numerous class, the principal being the Whiteliead, Lay,

Sims, Breniian, and Ericsson. The Whitehead is the only

one which can be considered a weli-devel ued naval

weapon.

This torpedo (fig. 3) is made in different sizes, varying vsTiif

from 12 feet to 19 feet in length and from 12 to 15 head,

inches in diameter ; the cross section is circular, tapering t"^*!**-"

to a point at each end. It is capable of being so adjusted

that on being discharged it will travel at any depth be-

tween 5 and 15 feet below the surface, and it will maintain

this depth for its entire run. The torpedo travels at a

uniform speed for the whole of its range, the speed and
range varying for different patterns ; the latest type has a

speed of 2i knots for 600 yards. The torpedo can be seJ

so that, in the event of its not striking the ship aimed at,

it will stop at the end of its range and sink. For exercise

it can be set to stop at any distance within the limits ot

its range, rise to the surface, and float. The torpedo is

divided into several compartments. The foremost A con-

tains a charge of from 30 to 100 lb of gun-cotton, accord"

ing to the size of the torpedo. This charge is fired on tho

torpedo striking a ship by a pistol which screws into thtj

nose of the torpedo. On impact the point of the pistol v
driven inward.s and forces the point of a steel striker into

a detonator. By means of powerful air-pumps air is com-

pressed into the air-chamber B to a pressure of 1000 lb on
the square inch, and actuates a three-cylinder engine, which
drives two propellors revolving in opposite directions in the

tail. The mechanism in the balance-chamber C works two
exterior rudders on each side ot the tail, which keep thai

torpedo at a uniform depth during its run. This devica

has never been j>atented, but is a secret; the details of itj

however, have been purchased by all prominent maritimel

nations.

The tail F is fitted with four broad fins, which tend t<t

keep the torpedo on a straight course and prevent it rolI<

ing. The horizontal tail fins carry four rudders, two horiJ

zontal and two vertical. The horizontal rudders workeij

from the balance chamber keep the torpedo at its setl

depth; the vertical rudders are permanently adjusted so

as to cause the torpedo to travel in a straight line.

The air-chambei of a torpedo is usually made of flui<3

compressed steel, the remaining compartments of thin

steel plate, and the interior mechanism of phosphor-bronze.,

In Germany torpedoes are now made entirely of phosphor-

bronze.

The torpedo can be discharged from above or below

Fio. 3.—Whitehead Torpedo.

water. From above water it is shot out of an aif-gun (fig. 3)

mounted on the deck of a ship and pointing through

the side. The air-gun consists of a metal tube a, a, a, of

the same length as the torijedo, the rear end being closed

by an air-tight door. The gun carries a reservoir f of
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„ompres8ed air, the contents of which, by means of a suit-

able firing valve d, can be instantaneously admitted into

the gun. When the torpedo is to be discharged this firing

valve is opeaed, and the compressed air in the reservoir

forces the torpedo out at a high velocity, a tripper b pro-

jecting through the top of the gun throwing back the

starting lever of the torpedo on its way out. From below

water the torpedo is discharged through a tube, the muzzle

of which forms part of the stem of the ship, the tube being

fitted with an outside valve which prevents the water

from entering while the torpedo is placed in the tube.

Latterly powder has been used instead of compressed air

for the ejecting force.

' The Lay torpedo is a boat of cylindrical form, the fore part being

charged with an explosive. The motive power is carbonic acid gas

generated in the usual way. As only a very small portion of the

boat is visible on the surface, two guide rods, one on each end of

the vessel, mavk its position at any part of its run. The boat can

be started, stopped, and steered by means of an electric cable, con-

taining several insulated wires, which is paid out from the boat

as it travels.

The Sims torpedo is cigar-shaped, and is suspended to a boat-

shaped float. The torpedo is propelled by screws driven by an

electric motor situated in the body, the current for which is

supplied from a dynamo ashore. The electric cable is coiled on a

drum in tlie torpedo, and pays out as the torpedo advances. The

torpedo is also steered from the shore bv an electric current. Its

speed is about 12 knots.

The principle of the Brennan torpedo is as follows. The torpedo

contains two drums upon which a large amount of pianoforte wire

is wound. One end of the wire from each drum is taken to large

drums ashore, which are revolved by a steam-engine. By winding

np on the large drums ashore a rotatory motion is imparted to the

droms in the torpedo, which by means of gearing revolve two screw

propellers, and these drive the torpedo through the water. The
torpedo can be steered from the shore in any direction, by winding

on one drum faster than the other, which alteration in motion

moves a vertical rudder on the torpedo.

The Ericsson torpedo is a long fish-sbaped weapon, made of

wood, and weighted so as to have little or no buoyancy. The
charge is contained in a metal case at the fore end. It is pro-

pelled by a charge of gunpowder, out of a submarine gun fixed

in the bows of a ship. Its range is about 300 feet, and it fires

on impact
Outrigger, Drifting, and Towing Torpedoes.—Before the introduc-

tion of the Whitehead, vessels armed with torpedoes were princi-

pally supplied with the outrigger torpedo. The-' explosive is con-

tained iu a metal case secured to the end of a steel or wooden pole,

which lies fore and aft in the vessel carrying it. The pole can be

ringed out nntil the torpedo is submerged a short distance ahead of

the vessel, and is fired on contact with the enemy's side, either by

an operator in the boat completing the electric circuit, or by the

circuit being completed by a circuit closer iu the torpedo. Iu

rivers, or iilaces with a current, drifting torpedoes can be used.

They should be suspended from floats, and arranged in groups or

pairs connected together by a rope, so that they may catch across

the bows of a vessel at anchor. They can be fired after a given

lapse of time by clockwork and other devices, or can be so arranged

that the firing arrangement is released on a catch being withdrawn

by the action of a propeller wheel, which remains stationary as

long as the torpedo drifts with the current, but is revolved by the

force of the current when the torpedo is stopped. Towing torpedoes

are constructed to diverge from either side of a sbip when towed,

which is effected by shaping the torpedo like an otter. The torpedo

tows on the surface, and, on striking a ship's side, the head con-

taining the charge drops off, and fires as its weight tautens a line

connecting it to tne body.

Torpedo Boats.—The great improvements made of late years in

machine guns have rendered the outrigger and towing torpedo of

'ittle value for torpedo boats, as it would be almost impossible to

approach a vessel near enough to use them before the boat would

be destroyed by the stoi-m of missiles which would be fired at her.

All torpedo boats under construction, and most of those already

completed, are therefore armed with the Whitehead torpedo. A
modem toryiedo boat is built entirely of steel, the plates often not

exceeding ^ inch in thicknes-s, as, in order to get the necessary

high speed, the minimum of weight consistent with the necessary

strength is of tlie first importance. There are three classes of boats,

known as first, second, and third. The first are capable of keeping

the sea on their own account ; the second are for harbour defence
;

and the third can be carried on board a ship.

The following table gives the dimensions and other details of a

boat of each type :

—

Type of
Boat.
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Secular buildings are the town-hall with square tower

(1852), the post-office (1865), the museum of the natural

history society (1874), the theatre and opera-house (1880),

the county police court, the market, and the schools of art

and science (extended in 1887). There are a number of

benevolent institutions, including the Torbay infirmary and

dispensary (1843), the homoeopathic dispensary (1848), the

Western hospital for consumption (1852), Crypt House

institution for invalid ladies (1854), and the Mildmay

home for incurable consumptives (1886). In 1886 the

local board purchased from the lord of the manor, at a

cost of £85,000, the harbours, piers, baths, assembly rooms,

itc, including 60 acres of pleasure grounds and open

spaces. The town is supplied with water from the Dart-

moor hills, 16 miles distant, at a cost of £120,000.

There is a convenient harbour, e.xtended in 1870 at a

cost of £70,000, and having a depth of over 20 feet at

low water. The principal imports are coals, timber, and

slates, and the principal exports are stones of the Transi-

tion limestone or Devonshire marble, which is much valued

for building purposes. In the town are a number of

marble-pulishing works. Terra-cotta ware of very fine

quality is also manufactured from a deposit of clay at

Watcombe and at Hele. The population of the urban

sanitary district (Tormoham with Torquay, area 1465

acres) in 1871 was 21,657, and in 1881 it was 24,767.

Tlieie was a village at Torre ev,en before the foundation of the

abbey, and in the neighbourhood of Torre are remains of Roman
occupation. The manor was granted by William the Conqueror to

Richard de Bruvere or de Brewere, and was subsequently knowa
as Tor Brewer. After the defeat of the Spanish Armada, Don
Pedro's galley was brought into Torbay; and William, prince of

Orange, landed at Torbay 5th November 1688. The bay was a

rendezvous for the British fleet during the war with France, and
the first good houses at Torquay were built for the officers. Until

half a century ago it was an insignificant fishing village.

See Blewltfs Panorama of Torquay, 1832, and White's //ij/oriro/T'o/'juay, 1878.

TORQUEMADA, Juan de (1388-1468), or rather

Johannes de Turrecremata, .cardinal, was born at

Yalladolid in 1388, and at an early age joined the Do-
minican order, early distinguishing himself for learning

and devotion. In 1415 he accompanied the general of his

order to the council of Constance, whence he proceeded

to Paris for study, and took his doctor's degree in 1423.

After teaching for some time in Paris, he became prior of

the Dominican house first in Valladolid and then in

Toledo. In 1431 Pope Eugenius IV. called him to Rome
and made him " magister sancti palatii." At the council

of Basel he was one of the ablest and most prominent

supporters of the view of the Roman curia, and he was
rewarded with a cardinal's hat in 1439. He died in

1468.

His principal works are In Gratiani Dccretum Comvienlaiii, 4

vols., Venice, 1578; Expositio Brcvis et l/tilis siijicr Toto Psalterio,

Mainz, 1474
;
Quasstioiics Spirituahs super Evaiigclia Totiiis Anni,

Brixen, 1493; Sitmma Ecchsiastica, Salamanca, 1550. The last-

named work has the following topics;—(1) De Universa Ecclesia

;

(2) De Ecclcsia Romana et Pontificis Primatu; (3) De Universali-

bus Conciliis; (4) De Schismaticis et Htereticis.

TORQUEMADA, Tomas de, inquisitor-general for

Castile and Leon, was born early in the 15th century, and
died in 1498. When called to the work with which his

name is so unenviably associated he was prior of the

Dominican house in Segovia. See Inquisition.

TORRE ANNUNZIATA, a town of Italy, in the pro-

vince of Naples, 12J miles south-east from that city,

on the Bay of Naples, at the southern base of Vesuvius.

The inhabitants are mainly occupied in fishing and in

a brisk coasting trade ; there are also manufactures of

arms, paper, and macaroni. The population in 1881 was
20,060.

TORRE DEL GRECO, a town of Italy, in the province

of Naples; 7^ miles to the southeast of that city, lies

at the south-west foot of Vesuvius, on the shore of the

Bay of Naples. It is built chiefly of lava, and stands on

the lava stream of 1631, which destroyed two-thirds of

the older town. Great damage was done by the erup-

tions of 1737 and 1794, when immense streams of lava

flowed through the town into the sea ; the earthquake

of 1857 and the eruption of December 8, 1861, were

even more destructive. After each disaster the people

have returned and repaired the ruin, the advantage de-

rived from the rich land on the flanks of the volcano

and the proximity to the sea and to Naples being more
than enough to overcome apprehensions of danger. In

the outskirts are many beautiful villas and gardens. The
inhabitants are largely employed in fishing (tunny, oyster,

sardine, and especially coral), and the neighbourhood is

famed for its fruit and wine. The population in 1881

was 21,588.

TOEREY. John (1796-1873), a distinguished American
botanist, v/as a member of an old New England family

which contributed several officers to the War of Independ-
ence. He was born at New Vork, and spent his school

days there, save for the concluding year at Boston. When
he was 15 or 16 years of age his father received a prison

appointment at Green^och, and there he made the ac-

quaintance of Amos Eaton, one of the foremost pioneers

of natural history studies and popular science teaching in

America. He thus learned the elements of botany, as

well as something of mineralogy and chemistry, so deter-

mining the studies of his life. In 1815 he commenced the

study of medicine, meanwhile finding time to prepare his

first catalogue of plants, and to establish a correspondence

with American and foreign botanists, and in 1818 he com-
menced practice. Stimulated by Elliott's account of the

flora of South Carolina and Georgia, Torrey commenced a

systematic account of the botany of the Northern States,

of which the first and only volume appeared in 1824. In
the same year he obtained the chair of chemistry and
geology at West Point military academy, whence he was
translated three years later to the chemical professorship

in the college of physicians. New York. He next de-

scribed the collections of the first exploration of the

Colorado Territory, so laying the foundation of all subse-

quent work upon the flora of the Rocky Mountains. In
these years he also monographed the sedges, and did good
service in substituting the natural for the Linnaean system,

lu 1836 he was appointed botanist to the State of New
York, producing his Flora of the State in 1843; while

from 1838-43 he carried on the publication of the earlier

portions of Flora of North America, with the assistance of

his pupil Asa Gray. Becoming more and more immersed
in chemical labours, which from 1857 passed partly and
soon completely into those of U.S. assayer, he notwith-

standing continued to accumulate and work up masses of

i material for this vast undertaking, which still awaits com-
pletion at the hands of his colleague and successor. Prof.

Gray. He evinced a continued interest in botanical teach-

ing, and made over his valuable herbarium and library to

Columbia College two or three years before his death. He
will be remembered not only as the father of American
systematic botany, and an accurate and faithful, if some-
what excessively cautious, investigator, but also as an
eminent teacher, and for an excellence of personal char-

acter and simplicity of beliefs much resembling Faraday's.

His memory is literally kept green by the beautiful Con-

iferous genus Torreya, and his labours commemorated and
continued in the valuable memoirs of the Torrey Botanical

Club.

See Gray, in Silliman's Journal, 1873.

TORRICELLI, Evangelista (1608-1647), physicist

and mathematician, was borhat Faenza, October 15, 1608,
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Left fatherless at an early age, he was carefully educated

ur.der the care of liis uncle, a Camaldolese monk, who in

1627 sent him to Rome to profit by the scientific teachings

of Benedetto Castelli. The perusal of Galileo's Dinloghi

delle Nuove Scienze (1638) inspired his fertile mind with

many fresh developments of the new mechanical principles

there set forth, which he embodied in a treatise De Moiu
(printed amongst his 'Opera Geometrica, 1641).^ Its

communication by Castelli to Galileo in 1641 led to the

adoption as a disciple by the Florentine sage of one who
seemed not unworthy to become his successor. Torricelli

accordingly, repairing to Florence, October 10, 1641,

resided with Galileo, and acted as his amanuensis during

tire three remaining months of his life. On its close his

contemplated return to Rome was anticipated by his

nomination as grand-ducal mathematician and professor of

mathematics in the Florentine academy. The discovery

which ha-s perpetuated his fame was made in 1643.

Galileo had failed to perceive why water refuses to rise

above 33 feet in a closed tube. It occurred to Torricelli

to try the experiment in a more compendious form. The
anticipated result ensued that the suspended column of

mercury was shorter than that of water in the proportion

of its greater specific gravity. He immediately concluded

both to be sustained by atmospheric pressure, and con-

structed the "siphon-barometer " expressly for the purpose

of measuring its fluctuations. By this momentous dis-

covery the obscure notion of a fujn vanii was banished

from physical science, and its progress most notably

quickened. The mercurial barometer was long knowu as

the " Torricellian tube," and tlio vacuum it includes is still

designated the " Torricellian vacuum."
The publication amongst Torricelli's Opera Geometrica

(Florence, 1644) of a tract on the properties of the cycloid

involved him in a controvers)' with Roberval, who accused

him of plagiarizing his earlier solution of the problem of

its quadrature. There seems, however, no room for doubt
that Torricelli's was arrived at independently. 'The matter

was still in debate when he was seized with fever and
pleurisy, and died at Florence, after twenty days' illness,

October 25, 1647, at the age of 39. He was buried in

San Lorenzo, and a commemorative statue of him erected

at Faenza in 1864. He was of a singularly amiable dis-

position, and possessed qualities the most felicitous for the

investigation of nature. Among the new truths detected

by him was the valuable ruechanical principle that if any
number of bodies be so connected that, by their motion,

their centre of gravity can neither ascend nor descend,

then those bodies are in equilibrium. He also discovered

the remarkable fact that the parabolas described (in a

vacuum) by indefi.iitely numerous projectiles discharged

from the same point with equal velocities, but in all

directions, are situated within a paraboloid which is a

tangent to all of them. His theorem that a fluid issues

from a small orifice with the same velocity (friction and
atmospheric resistance apart) which it would have acquired

in falling through the depth from its surface is of funda-

mental importance in hydraulics. He greatly improved
both the telescope and microscope, and invented the simple

microscope composed of a globule of melted glass. Several

large object lenses, engraven with his name, are preserved

at Florence. He used and developed Cavalieri's method
of indivisibles.

A selection from Torricelli's manuscripts was published by
Tominaso Bouaventura in 1715, with the title Lrzioni Accadanichc
(Florence). They include an address of ackno.wledgment on bis

admission to the Accademia della Crusca. His essay on the
inundations of the Val cli Chiana was printed in Raccoltn d'Anlori
die traltano del Moto delV Acque (vol. iv. p. 115, Florence, 1768)
«nd amongst OpuscoH Idranhci (voL iii. p. 347, Bologna, 1822).

For his life, see fabroni, Vilae flahruiii, vol. i. p. 345 ; Ghinassi,

ZeUert Jii^ jut hirdite di Evangdiila Torricelli (Faenza, 1864);

Tirabosclii,^.S((7ria deVa Lett. It., vol. viii y,. 302 (ed. 1824)
Slontncla, Hist, del Math., vol. it; Marie, Miit. <lis Sciences, voj
iv. p. 133.

TOREIGIAXO, PiETEO {e. U70-15?2), a Florentine
sculptor, was, according to Vasari, one of the group ol

talented youths who studied art under the patronage ol

Lorenzo the Magnificent in Florence. Ben. Cellini, report,

ing a conversation with Torrigiano, relates that he and
Michelangelo, while both young, were copying the frescos

in the Carmine chapel, when some slighting remark made
by Michelangelo so enraged the violent temper of Torri-

giano that he struck him on the nose, and thus caused
that disfigurement which is so conspicuous in all the
portraits of Michelangelo. Soon after this Torrigiano
visited Rome, and helped Pinturicchio in modelling the
elaborate stucco decorations in the Appartawenti Borgia
for Alexander VL After some time spent as a hired
soldier in the service of different states, Torrigiano was
invited to England to execute the magnificent tomb for

Henry VII. and his queen which still exists in the. lady
chapel of Westminster Abbey. This appears to have been
begun before the death of Henry VII. in 1509, but was
not finished till 1517. It consists of two colossal recum-
bent effigies in gilt bronze on an altar-tomb of black

marble, decorated with very graceful medallions of th«

patron saints of Henry and his wife, and other enrichments

in bronze. The two effigies are well modelled, and have
life-like but not too realistic portraits. '

_ lifter this Torri-

giano received the commission for the altar, retable, and
baldacchino which "stood at the west, outside the screen of

Henry VII. 's tomb. The altar had marble pilasters at the

angles, two of which still exist, and below the mensa was
a life-sized figure of the dead Christ in painted terra-cotta.

The retable consisted of a large relief of the Resurrection.'

The baldacchino was of marble, with enrichments of gilt

bronze ; part of its frieze still exists, as do also a large

number of fragments of the terracotta angels which sur-

mounted the baldacchino and parts of the large figure of

Christ. The whole of this work was destroyed by the

Puritans in the 17lh century.* Henry VIII. also com-

missioned Torrigiano to make him a magnificent tomb,

somewhat similar to that of Henry VII., but one-fourth

larger, to be placed in a chapel at Windsor ('j.v.); it was,

however, never completed, and its rich bronze was melted

by the Commonwealth, together with that of AVolsey's torak

The indentures for these various works still exist, and are

printed by Neale, Wesli/iinster Abbey, London, 1818, voL

i. p. 54-59. These interesting documents are written in

English, and in them the Florentine is called " Peter

Torrysany." For Henry VII. 's tomb he contracted to

receive £1500, for the altar and its fittings £1000, and

£2000 for Henry VIIL's tomb. Other works attributed

from internal evidence to Torrigiano are the tomb of

Margaret of Richmond, mother of Henry VIL, in the

south aisle of his chapel, and a terra-cotta effigy in the

chapel of the Rolls.

While these royal works were going on, Torrigiano vis^

ited Florence in order to get skilled assistants. He tried

to induce Ben. Cellini to come to England to help him,

but Cellini refused, partly from his dislike to the brutal

and swaggering manners of Torrigiano, and also because;

he did not wish to live among " such beasts as the Eng.

lish." The latter part of Torrigiano's life was .spent in

Spain, especially at Seville, where some terra-cotta sculi>,

ture by him still exists. His violent temper got him into

' An old drawing iitill exists showing thiH elaborate work ; it is en-

graved in the Hicrurgia Avjlicana, LondoD, 1848, p. 267. Many

hnndreds of Iragments «C this terra-cotta .sculpture were found a

few years ago tridden ntalarjlis floor of the triforium in theahbey;

they are unfortunately too much broken aud imperfect to be fitted

together.
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difficulties vritli tho authorities, and Le ended his life in

1522 in the prisons of the Inquisition.

TOESHOK, a district town of Russia, in the govern-

ment of Tver, on the river Tvertsa, 3S miles by rail to the

south-west of the Ostashkovo station of the St Petersburg

and Moscow railway. It dates from the 11th century,

and the very name (" market-place ") shows that this de-

pendency of Novgorod was a commercial centre. It was

strongly fortified with a stone wall, which, however, only

partially protected it from the attacks of Mongols, Lithu-

anians, and Poles. Torshok is now celebrated in Russia

for its embroidered leather-work and manufacture of travel-

ling bags, and for its trade in corn and flour. The popu-

ktion in 1884 was 12,900.

TORT, as a word of art in the law of England and the

United States, is the name of civil wrongs (not being

merely breaches of contract) for which there is a remedy
by action in courts of common law jurisdiction. It may
be said to correspond approximately to the term " delict

"

in Roman law and the systems derived from it. . But this

is ouly a rough approximation. For in English usage

tort includes, uot only those matters which in Roman law

are classed under obligations quasi ex delicto, but various

others which Roman or modern Continental lawyers

would refer to the law of ownership or real rights, and
not to any such head -as "delict." The truth is that

the actual development of tort as a legal genus has

been purely historical and to no small extent accidental.

Nothing can be learnt, of course, from the word itself.

It is merely the French word for ".wrong," specialised

into a technical meaning by a process which was com-
pleted only in the latter years of the 17th century and the

earlier of the 18th.

The early common law had no theory of obligations in

the Roman sense, and hardly any theory of contract Its

remedies were directed either to the restitution of some-

thing which the defendant unjustly detained from the

plaintiff—were it land, goods, or money—or to the repres-

sion of violent wrongdoing. Only the former class of

remedies was purely- civil ; the latter included a penal

element of which formal traces remained long after the

substance had vanished. A man who trespassed on his

neighbour with force and arms offended the king as well

as his neighbour, and was liable not only to pay damages
to his neighbour but to make a fine to the king. Gradu-
ally the category of " force and arms " was held to include

all manner of direct injuries to person, land, or goods,

though the force might consist in nothing more than the

bare setting foot without lawful cause on the soil pos-

sessed by one's neighbour. But this was still a long way
from making room for the modern growth of the law of

torts. The decisive opening was given by the Statute of

Westminster, which enabled actions to be framed " on the

case"

—

iri consimili casu,—that is, allowed legal remedies

to be extended by acalogy to the forms of action already

recognized. Now those forms and their incidents were

archaic and inelastic : the procedure was cumbrous, and
plaintiffs were liable in many ways to irrational and
irreparable discomfiture The more modern action on the

case was free from these drawbacks. Hence it was the

aim of ingenious pleaders to extend the action on the case

as much as possible ; and so successful was this movement
that in the 16th century a special form of " trespass on
the case " became, under the name of assumpsit, the

common and normal method of enforcing contracts not

made by deed, and remained so till the middle of the

present century. It still holds its place in those Amer-
ican States where the old forms of action have not been
ibolished. Note that "' assumpsit " had become a sub-

stantive title of the law, and was consciously referred to.

its proper genus of contract, before the genus or order of

torts was formed. Meanwhile other actions on the case,

framed mostly on the analogy of trespass, but partly on

that of other generically similar remedies of the old law,

ware applied to the redress of miscellaneous injuries to

person or ])roperty which for one and another reason could

not be touched, or could not be conveniently dealt with,

by the old action of trespass itself. Some of these actions

on the case acquired fixed forms of their own and became

distinct species ; others did uot ; there remained (and

there still remains in theory) an undefined region of pos-

sible new actions applying the principles of legal right and

duty to new exigencies of fact.

The extension of forms of remedy grounded on trespas.?

caused those forms which were grounded on restitution to

fall into the background, with the curious result that in.

the modern common law nothing is left answering to the

vindicatio of the Roman law. We have an elaborate law

of property, but when it comes to the practical protection

of our rights we find that we can recover our property

only by complaining of a wrong done to our possession or

right to possession. The law puts the actual possessor in

the first line, and allows an owner definitely out of posses-

sion to sue only for " injury to the reversion)" though an
owner who can resume possession at will is indeed more
favourably treated. Its remedies are made efficient, but
at the cost of straining the theory at various points.

Hence many difficulties of detail and much obscurity of

principle. The distinction between dominium and ohli-

ffatio exists, of course, in English law, but it is peculiarly

hard for an English lawyer, with the usual unsystematic

training, to grasp it with certainty or trace it with

accuracy

There is aiso a region of considerable obscurity about
the points of contact between contract and tort. The
questions thus raised are too technical for discussion here.

Since pleadings have ceased to be formal they are much
less likely to arise ; on th<j other hand, they are more
likely, in the exceptional cases where they may still arise,

to be unexpected and baffling.

For tie practical purposes of modem law we may aivide torts into
three groups,—-ivrongs of a personal character, wrongs affecting

property, and wrongs affecting person and property, either or both.
Under the first group come the wrongs of pliysical violence and
restraint, namely, assault and false imprisonment; tlien the wrong
done to men's good name by libel and slander, in which kind there
are sundry curious and not wholly rational distinctions ; and wa
must here rather than elsewhere count deceit, and a somewhat ili-

defined class of wrongs of a like nature, of which the generic mark
is the uecesswy presence of a fraudulent intention, or at least reck-
less disregard of good faith. In one case, that of malicious prose-

cution, evil motive must be shown ; in fact, the much-tormented
word " malice " has yery nearly its natural and ordinary meaning.
So-called slander of title belongs to this class, being in truth a

special form of deceit. Wilful interference with the exercise of

public or private rights may be an actionable wrong, though the
competitive exercise of like right* is none; and it is held, though
not without doubt, that procuring a person to break his contract

for one's own advantage (for example, a singer engaged by a rival

opera manager, or a specially skilled workman in a rival factorj-)

is on this principle a wrong to the other contracting party.

"With regard to property the broa4 rule of the common law is

that a man meddles with whatever belongs to others at his peril.

This has been established and worked out only through a series of

intricate formal distinctions. But the result is that, sjiecial excep-

tions excepted, even the most innocent assumption of dominion
without a real title makes one liable to the true owner.

Wrongs uf the mixed kind affecting both person and property,

arise from the use of one's own property, or the doing of acts lawful

in themselves, in a manner inconsistent with the safety and con-^

venieuco of others. The accustomed heads of such wrongs are

nuisance and negligence. Generally some failure in due diligence'

is involved; but in some cases the law has, on grounds of general

policy, imposed an absolute or all but absolute duty of avoiding

harmful results. One must do certain things at one's peril, if at

all, though the doing of them is not in itself unlawful ; others are

done not at one's peril, and yet under a wider responsibility than
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the commsn run 61 lawful acts" It is not wrong to make an

artificial reservoir of water on one's own land ; but the lanJownor

[who does ho must answer for all damage, though no failure in duo

diligence be shown, if the water escapes by any cause which reason-

able hnmaii caro could jiossibly have provided against. Again,

the occupier of a place of business must keep it in safe repair, for

the benefit of ciibtomers and others lawfully' coming there; and, if

harm is done through the want of repair, it is no excuse for him
lo say that he had engaged an apparently competent person to

keep things in order. "Tliese are modern principles in the law, and

^ni to have hardly yet reached their full development. Tho'

^•ctrine of negligence is also mostly modern. Questions of much
Interest and difficulty are raised by "contributory negligence," i.e.,

Avhen it is alleged by way of defence that the party complaining

. sufl'ered wholly or mainly by his own want of care. The true

principle appears to bo that, if under the circumstances the harm
huffere.l by the plaiutid' was the natural and probable consequence

ofrthe defendant's want of caie, the defendant is liable,—and this

whether the jdaintiff, or some third person, has or has not in any

degree contributed to the final result by want of caie on his own
pait, or even by a voluntary act, provided that the act be such as

might have been foreseen and expected. But if the plaintiff has

done something which,, though induced by the defendant's default,

was not a natural and prob.able consequence of it, or if the harm
suffered is due lo some act of a third per.son which could not have

been reasonably foreseen or expected, then the defendant will not

be liable.

A great number of special duties have been imposed on different

classes of persons—public officers, undertakers of public occupa-

tions, and so forth—by modern Acts of Parliament, and are enforc-

able by penalties. In some cases the breach of such a duty confers

a separate right of action upon a person who thereby suffers

damage, in others not, according to what appears to be the inten-

tion of the euactment. No general rule can be laid down.

In practice, a large proportion of actionable injuries, especially

injuries by negligence, are due to the acts or defaults of servants

or workmen, from whom no substantial redress could be obtained

or expected. It is held in the common law, and appears to be

held in all modern systems, that a master is liable for the acts and
defaults of the servants employed by hiin, provided those acts or

defaults occur in the course of the servant's employment, that is,

while the servant is ahont the master's business, and acting with

a view to the master's interest, and not for some different private

purpose of his own. But a man is not generally liable for the

conduct of an "independent contractor"—a person who under-

takes to do or get done certain work, but not to be under the

employer's control as to tho manner of doing it. One may be so

liable, however, in virtue of special duties attached to particular

.situations by ]jositivo rules of law. When a servant is injured by
the act or default of another servant working under the same
employer, the general rule of liability has been largely modified in

the employer's favour, on grounds which have neither been con-

sistently expounded nor generally received as satisfactory. The
Employers' Liability Art of ]880 has remedied the most obfious

hardships consequent on the decisions, but only by way of particu-

lar exceptions, so that the law as a whole, if more just than it was,

is mnch more intricate, and does not appear to rest on any intel-

ligible principle. The Scottish courts were in a way to develop a

more rational doctiinc, but the House of Lords, instead of adopting

it, forced tlie law of Scotland into conformity with judgments
which were still of only recent authority in England. The subject,

however, has given trouble everywhere, and legislative experiments

have been tried in many Continental countries. See Pcrliammtanj
PapciSf Commercial, No. 21, 1886.

Ltteratitre.—Tbei-e aj-e »evei-«l modei-n English find American text-books on
the law of toils:—C. G. Adilibon, Wionfji antf their Remfdif^.bting a Treatise on
tha LawofTorit, 6ili ed.. by HoractiSniilli. London, 1887, la. 8to; M. M. BiRelow.
Leading Cane* oii the Law of Tortt, Boston, Mass., 1875, In. 8vo; Id., Etenientt of
the Lav of Torts, 3d ed., Boston, JIa'ss. 1886, sm. Svo; C. Collett Manual of the
Late of torts and of the Measure of Damages, fitli ed., Mcdras, 1886, 8ro ; T. M.
Cooley, A Treatise on the Latr of torts. Chicaco. 1R«0, 8vo ; S- Hastings, A Tiea-
fu? on Torts, London. 1885, la. 6vo; F. Uilliard, The Imw of Torts or Prirate
Wronffs, 4th ed., Boston, Mass, 1874, la. 8vo. 2 vols.; F. T. PiKgolt, Principles of
the Law of Torts, London, 1885, 8vo ; F. Pollock. The Law of Torts, London, 1887,
«vo; A. Underhlll, A Siininia'r of tfte Law of Torts, 3d ed., London, ISHl, 8vo.

There ai'e also well-known wo;i:s of a wider scope which touch on many pans of
the subject, such as that of Mayne- on Damafres; and mono^aphs on special
parts, such as those on N'eglieence by Campbell, Horace Stnifh, Shearman and
Rcdfleld, and Wharton, and those on Libel and Slandei' by Starkie (recent ed. by
Folkai-d) and Blake Odgers. Tlie Government of India has taken steps to co'dify

the Jaw of civil wrones (Whitley Stokes, The Angfo-Jndian Codes). The general
Institutional books (Blackstone and Kent, and tiie later adaptations 0/ Blackstone
In England) are of little use, as In almost eveo' branch the law baa been largely
developed and modified by th« decUons of the last fifty yeai-s. (F. PO.)

TORTOISE. Of the three names generally used for

this order of reptiles, viz., Tortoise, Turtle, and Terrapin,

the first is derived . from the old French word tortis, i.e.,

twisted, and was probably applied first to the common
European species on account of its curiously bent fore-

legs. Turtle is believed to be a corruption of the same
word, but the origin of the name terrapin is unknown :

since the time of the navigators of the 16th century it has

been in general use for freshwater species of the tropics,'

and especially for those of the New World. The name
tortoise is now generally applied to .the terrestrial members
of this group of animals, and that of turtle to those which

live in the sea or pass a great part of their existence in

fresh water.

Tortoises and turtles constitute one of the orders of

Reptiles^ the Chelonia. They are characterized by having

the trunk of the body incased in a more or less ossified

carapace, which consists of a dorsal more or less convex

portion, and of a flat ventral^ one, the so-called plastron.

These portions are generally more or less firmly united on

the side, but leave a wide opening in front through which

the head and neck and the fore-limbs protrude, and one

behind for the tail and hind-limbs. The dorsal carapace

is (with the .exception of Spharyis) formed by the dorsal

vertebrae, by the ribs which are so much expanded as to

form sutures with each other, and by a number of lateral

dermal ossifications (marginals). The plastron, consists of

from eight to eleven more or less dilated dermal bones, the

sternal elements of higher rfjffijnta being absent. This

osseous case or shell receives in its interior. the organs of

the chest and abdomen, the humeral and pelvic bones, and

the muscles for the humerus and fernur. In many species,

especially those of the family Testudiiddse, or tortoises

proper, the neck and head and the limbs can be withdrawn

within the shell, the cervical and the proximal caudal

vertebrae retaining their mobility. In the majority of

Chelonians the osseous shell is covered with a hard epider-|

moid coat, which is divided into large symmetrical plates

(commonly called " tortoise-shell ", in those species from

which the article of commerce is obtained), which can be

detached from the underlying bones. These epidermoid

plates do not correspond in arrangement or extent with

the bones of the carapace ; they vary considerably in form,

and are therefore generally noticed in the descriptions of

species. Their arrangement and- terminology may be

learned from the accompanying illustrations (figs. 1, 2).

The integuments of the head, neck, tail, and limbs are

either soft and smooth or tubercular or scaly, the tubercles

and scales having frequently an osseous nucleus.

Other parts also of the skeleton show remarkable pecu-

liarities, so that the sometimes very fragmentary remains

of Chelonians can almost always be recognized as such.

All the bones of the skull are suturally united, with the

exception of the mandible and hyoid bone ; the dentary

portion of the mandible consists of. one bone only. The
pectoral arch is composed of the scapula, with which |,he

precoracoid is united, and the coracoid. Clavicles (epi-

plastra) are represented by the anterior elements of the

pla-stron. Two pairs of limbs are invariably present.

All Chelonians possess a tail, which is generally short,'

but sometimes elongate, and alwa3's provided with strong

muscles at the base. No Chelonian possesses teeth ; but

their jaws are provided with horny sheaths, with hard .and

sharp edges, forming a beak like that of a parrot.

The number of Chelonians known at present may be

estimated at about 220, the freshwater species being far

the most numerous, and abundaiTt in well-watered districts

of the tropical and subtropical zones. Their number and

variety decrease beyond the tropics, and in the north they

disappear entirely about the 50th parallel in the western

and about the 56th in the eastern hemisphere, whilst in

the southern hemisphere the terrestrial forms seem to

advance to 36° S. lat. only. The marine turtles, which

are spread over the whole of the equatorial and subtropical

seas, sometimes stray beyond those limits. As in otbec
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orders of Repti\es, tbe most specialized and the largest

forms are restricted to the tropics (with the exception of

Macrodemmys) ; but, unlike lizards or snakes, Chelonians

Fig. 1.

FlQS. 1. 2.—Shell of Teslitdo pardalts. to show the divisions of the Integument,
which nre marked by entile lines, and of the osseous carapace, these belnR
marked by dotted lines. Fig I, Upper or dorsal aspect. Fig. 2, Lower oi
ventml aspect.

Deimal Scutes :—C(j, costals; p, verlebrals; m, marginals; g, gulars; fp, post-
gnlai's; p, pectorals: a6, abdominals; pa, prseanals; an, anals.

Bones of the Carapace;

—

co\ costals, ne, neurals; nu. nuchal; py, pygal; m',
marginals; ent, entoplastron , tp, eplplastron; hj/o, hyoplastron ; hyp, hypo-
plastron; Ji/p, xyphlptestron.

are unable to exist in sterile districts or at great altitudes,

Chelonians are strictly animals of plains, or at least of low

country,

Chelonians show a great divergence in their mode of

life,—some living constantly on land, others having partly

terrestrial partly aquatic habits, others again rarely leav-

ing the water or the sea. The first-mentioned, the land

tortoises proper, have short clnb-shaped feet with blunt

claws, and a very convex, heavy, completely ossified shell.

In the freshwater forms the joints of the limb bones are

much more mobile, the digits distinct, armed with sharp
claws, and united by a membrane or web ; their shell is

less convex, and is flattened, and more or less extensive

areas may remain cartilaginous to lessen its specific gravity.

As a rule, the degree of development of the interdigital

web and of convexity of the shell indicates the prevalence

of aquatic or terrestrial habits of a species of terrapin.

Finally, tne marine tiirtles have paddle-shaped limbs re-

sembling those of Cetaceans,
Land tortoises are sufficiently protected by their cara

pace, and therefore have no need of any special modi
fication of structure by means of which their appearance
would be assimilated to the surroundings, and thus give

them additional security from their enemiea. These, how-

ever, are but few in number : the large cats of South
America are said to be able to tear them out of the ihell

with their claws ; and the ancient tale of .(Eschylus having
been killed by a tortoise carried aloft by an eagle and
dropped on the head of the unfortunate poet seems to be
founded on the fact that tortoises are a favourite prey

of the Liimmergeyer (Gypaelus), which has the habit of

dropping them from a height on rocks in order to break

the shell. On the other hand, among the carnivorous

terrapins and freshwater turtles instances of protective

resemblance are not scarce, and may even attain to a high

degree of specialization, as in C/ielys ; their shells offer

them less protection, and their enemies (crocodiles and
alligators) are more numerous ; they also require thi^

special provision to enable them to approach or seize their

prey with greater ease. The colours of land tortoises are

generally plain or in simple patterns, whilst those of many
terrapins are singularly varied, bright, and beautiful.

Chelonians are diurnal animals ; only a few are active

during the night, habitually or on special occasions, as,

for instance, during oviposition. Land tortoises are slow

in all their movements, but all kinds living in water can

execute extremely rapid motions, either to seize their prey

or to escape from danger. All Chelonians are stationary,

residing throughout the year in. ihe same locality, with the

exception of the marine turtles, which periodically migrate

to their breeding-stations. Species inhabiting temperate

regions hibernate.

Chelonians possess great tenacity of life, surviving

injuries to which other Reptiles would succumb in a short

time. The heart of a decapitated tortoise continues to

beat for many hours after every drop of blood has been

drained from the body, and the muscles of the trunk and
head show signs of reflex action twenty-four hours after

the severance of the spinal cord. The longevity of tor-

toises is likewise a well-known fact, to which reference will

again be made.

Land tortoises, a few terrapins, and some of the marine

turtles are herbivorous, the others carnivorous, their prey

consisting chiefly of fish, frogs, and other small aquatic

animals.

All Chelonians are oviparous, and the eggs are generally

covered with a hard shell.

In the system' proposed by Dumdril and Bibron, and
afterwards modified by Gray and Strauch, the Chelonians

are arranged according to their mode of life, and divided

into terrestrial, paludine, fluviatile, and marine forms.

However natural such an arrangement may appear at first,

a more careful examination proves it to be (as all arrange-

ments based solely upon the mode of life) at variance with

the structural affinities, whether the recent forms alone be

considered or the fossil as well. The division of the bulk

of the order into Cryptodira and Pleurodim, as suggested

by Agassiz, Cope, and Riitimeyer, was a decided progress,

as is also the elimination of the suborders Aikeca and

Trionychoidea recently proposed by Cope and Baur.

•The order of Chelonians may then be divided into the

following suborders and families :
^

—

Suborder I. ATHECiE,
Vertebrae and ribs free, separated from a bony exoskeleton,

Family'l. Sphaegid*.
Limbs paddle-sliaped, clawless

;
phalanges without condyles.

Plastron reduced to an annular series of eight small bones. Ejio-

skeleton consisting of numerous small bor»y plates arranged like

mosaic. Pelagic.
Genus : llermaiochefgs (Spftargis).

Fossil genera : Psepfiop/iorus (Pliocene), Pfotoiphargit (Cretaceous), Protoitega

(Cretaceous), Ptephoderma ? (Trlasslc).

' The more important works on this order of Reptiles have been

epiimerated in the article Reptiles, vol. xjt. p. HO.
^ Only the more important and best known of the extinct genera

are admitted into this synopsis.
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SCBOisDER II. TESTUDINATA.

Dorsal vertebrsc and ribb Inimovalily unitcJ and expaniled iuto

boD" iilatp-H foriiiiii'! ft cjrapace, which is bordered by a coroidete

eerie., of margin.il bones. Epiplastra (clavicles) in contact with

hyoplastia; entoplastron (iiiterclavicle), if present, oval, rhoni.

boidal, or T-shaiied. Sacral and caudal ribs articnlatinj; with the

centrum and the neural archl Digits with not more than three

iihalaiiges.

Sei-.ies a. CRYPTODIEA.

Keck retractile by a sigmoid curve in a vertical plane. Pelvis

not anchylosed to the carapace and plastron. Karely one or two

fpidermio scutes (intergular) in addition to the normal six pairs.

. Gkoui" a. Digitata.

Digits short or moderately elongate
;
phalanges with condyles

;

claws four or five. Neck completely retractile.

Family 1. TEsrUDi.N'iD.E.

Plastral bones nine. Nuclial bone withoirt costiform processes.

Carapace with epidermic scutes. Caudal vertebrie prociElous.

Tropical and temperate zones, with the exception of Australia.

P Recent Kenera: Hennatfinijs,' flntagur, C/eiiihius, rnng^hitra, Geoetttyda, Cycle-

wyj. Einlfs, Cistitdo, Hanouria, Testiido, lIoMiopii!'. Ci'tVTtt, J'yxii.

i-'ossH geneia: Euryiternum (Jurassic), Chitracephalui (Cielaceous), Adortis

(Cretaceous). Palteothe/ys (.Miocene), PtycUogo^ter (.Miocene), Cohisocfielt/t (Plio-

cene).

Family 2, PLATysTEi:NiD,E.

Plastral bones nine«6. Nuchal bone without costiform processes.

Carapace with epidermic scutes. , Caudal vertebra mostly opistho-

ccelous. Indian region.'
Genus: Platt/sleniuia.'

Family 3. BAENiDi;.

Plastral bouos eleven, mesoplastra being present. Nuchal bone
without costiform processes. Carapace with epidermic scutes.

Caudal vertebrse opisthocrelous.
Fow-ll genera : Flatyche/ys {J}iiasi\c)', £<j»ia (Eocene)

Family i. Ciieltdrid,e.

Plastral bones nine. Nuchal bone with long costiform processes,

extending below the marginals. Carapace with epidermic scutes.

Caudal vertebrte mostly opisthocoelous. Notthcru and trc^ical

American regions.
Kecent gcnel'a; Cfieft/Jra, Macroclemmyf,
Fossil genus: rcfio-^rnM/Ji (Cretaceous).

Family 5. Stauhotyi'ID,!; (Boulengcr).

Plastral bones nine. Nuchal bono with short costiform pro-

cesses, extending below the marginals. Carapace with epidermic

scutes. Caudal vcrtebn-e proooelous. Ceiitral-Auicricau district.

Genera: Staurolypiis, Claudius,

Family 6. Cinosternid*.

Pla.stral bones eight, the entoplastron being absent. Nuchal
bene with short costiform processes, extending below the marginals.

Carapace with epidermic scutes. Caudal vertebra; proccelous.

Northern and tro)ncal American regions.

Gcneja : AromocJielyx, Cinosleruum.

Family 7. PsEUDOTRioNYCHlDi (Boulenger).

Shell without epidermic scutes.

Fossil geucra: fiettdotrionyx ond Anoitira (Eocene).

Gnoui' B. Pinnata.

Limbs p.iddle-shaped ; phalanges without condyles ; claws one

or two. Neck imperfectly retractile; cervical .-vertebr»_short,

mostly articulated by amphiarthrosis.

Family 8. Chelonid*:.
.

Plastral bones nine. Nuchal without costiform processes.

Carapace with epidermic scutes. Hyo- and hypoplastra not meet-

ing mesially.v Pelagic.
Jteccnt genera^I Chtloue, Caouana, Carelta.

FossU genua: Pupjiigerut (.Miocene and Eocene)

Series B. PLEUEODIKA.
Neck not retractile, bending laterally. Pelvis anchylosed to the

CBra]<ace and plnstron. When epidermic scutes are present, one or

fvro iutergulars in addition to the normal plastral scutes.

Family 1. CuELYDiDiE.

Plastral bones nine. Carapace with epidermic scutes. Limbs
with four or five claws. Australian and tropical American
regions.
Recent (renera: PlaUmys, Clielymys, JSlseya, Chtlodina, Ifydrafpis, llydro-

medata, Chelyi,

Fossil geneia: Plesioclielyi (Jurassic), Cratpedoclulys (Juiassic), Jdtocltelyi

(Jurassic), yolomorplia (Eocene).

Family 2. Pelomedusidje.
Plastral bones eleven, inesoplastra being present. Carapace

with epidermic scutes. Limbs with four or five clawa. Afncau
and tropical American regions.

Recent genera •. Pelomedtisa, Slep^othxrut^ Dumeriha, Podoenemts, Pelto-

eeplialus.

Fossil genera: PUin-osternum (CrttaQiona, Eocene), So/Are"'i^» (Cretaceous),

Taphroiphyt (Crctateousi.r"

Faniily 3. Cakettocheltpida
Plastral bones nine. No epidermic scutes on the shell, i Limbs

paddle-shaped, with only two claws. New Guinea.
Genus : Carettocltelyi.

Family 4. Miolaxiid.e (Boalengcr).

Caudal vertebire opisthoccelous ; tail long and encased in a bony
sheath. Australia.

Fossil genus : Miolania (Pleistocene).

SuBOKDER in. TRIONYCHOIDEA.
Dorsal vertebra and ribs immovably united, forming a carapace

;

no pygal plate ; marginal plates absent or forming au incomplete
series. Plastron formed of nine bones, eiiiplastra separated"from
the hyoplastra by the entoplastron, which is /\-shaped,i, without
longitudinal process. Sacral and caudal ribs attached,to transverse

processes of the neural arch. Fourth digit with" four or five

phalanges.

Family 1. TRiON'TCHiDiE.

No epidermic scutes. Liflibs with three elaws. Indian, African,

and American regions.
Genera : Cliitra, lieptat/iyra, Trifinyx, Cyclanotfent^ Emyda.

We add a few notes on such of the genera enumerated

in this synopsis as have some s^pecial interest attached to

them, either from a scientific or an economic point of view.

The family Sphargidss is represented in the recent fauna by a

single species, Dermatochclys or Sphargis coriacca, the Leathery

Turtle, the range of which extends over the tropical and subtropical

seas of both hemispheres, and which occasionally strays into tho

northern parts of the Atlantic, its occurrence on the British coast

having been recorded three or four times within the last century.

It dillers from all other Chelonians by its carapace being formed

by ossifications of the skin only. Neither the vertebrae nor the

ribs enter into its formation; the latter remain free, and are not

particularly dilated. During the life of the animal the carapace is

fiexible like thick leather, tho bony deposits being arranged like

mosaic, with several longitudinal rrdges of larger osseous tubercles.

Tho limbs are, as in other marine turtles, paddle- or fin-shaped, the

anterior much longer than tire posterior, and all destitute of claws.

This turtle is probably the laigost living Chelonian, exceeding 6

feet in length. Tho names Tesludo lijra, Sphargis mcrcurialis, kc,
have reference to the myth that the shell of this or some other

turtle was used by Mercury in his construction of the lyre.

The family Tcstudinidie is composed of an unbroken series, from

thoroughly aquatic freshwater tortoises like Dcrmatemys and

BalaguT to tho tortoises which live exclu.sively on land and are

perfectly helpless in water. In the Central-American genus l)er-

laalemys the digits are very broadly webbed, the epidermic scutes are

thin, and the nose is much produced,—characters which, together

with the strong depression of the shell, give these terrapins some-

what the aspect of the freshwater turtles or Trionychidse. They

feed exclusively upon leaves, grass, and especially fruit, and are

eaten by the natives. Of the freshwater tortoiso« of the Old World

the most thoroughly aquatic are the Batagurs, which inhabit the

East Indies, and attain to a length of 2 feet.
_
Like their American

representative, Dcrmatemys, they are essentially herbivorous, arid

their flesh is eaten. The genus Clemmys is extremely abundant in

species, most of which are of small size, and elegantly ornamented

with symmetrical markings of bright colour. The majority of the

species occur in North America and Mexico, and are of amphibious

habits. Only one species, C. tcprosa, inhabits southern Europe.

A second European species belongs to the genus Emxjs, E. orbi-

cularis, \yhich, towards the cud of the Quaternary period appears

to have "been distributed over a great part of northern Europe,

remains having been found in peat in England, Belgium, Denmark,'

and Sweden. Its habitat is liOW restricted to southern Europe,'

south-western Asia, and north-western Africa; but singularly it

has survived in a few isolated northern stations, for instance, in

the neighbourhood of Berlin and Kbnigsberg, although it is there

on the verge of extinction. Tho mobility of the lobes of the

plastron, which distinguishes Emys from Clemmys, is carried a

degree further in the North-American genus Cisludo, the Box

Tortoise; this terrapin possesses a hiuge in the plastron, rendering

its anterior and posterior portions movable, and converting them

into lids by which the openings of the shell can be completely

closed when thcThead and limbs are retracted. A similar protective

apparatus exists in the tortoises of tho griius Cinoslemum. In the

African terrestrial genus Cinyxis it is the posterior portion of the

carapace that is movable, and separated trom the anterior by a

liin-'e True land tortoises, Tcstiido, occur in Africa, southern

Eur'ope southern Asia, South America, an,d the southern parts of

North America. Those best known in Europe are Tcstudo grxca

and the Moorish TortoUe, Tcstudo mauritanica, large numbers of

which are imported into the United Kingdom, chiefly froni Morocco.

But the most interesting are the gigantic tortoises which formerly

inhabited in extreme abundance the Mascarene and Galapagos

Islands, and are new on the verge of extinction or have actually.

XXUL — 5 "
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become extinct. ^At the time of tlieiv discovery those islands were

j

ttuinbabiteJ by iiiaii or any large luammal ; the tortoises, therefore,
|

Fio. 3.—Alligator Terrapin {Cheli/dra serpentina),

enjoyed perfect security ; and this, as well as their extraordinary
degree of longevity, accounts for their enormous size and their large

numbers. They could be captured in any (juantity with the greatest

ease within a few days, and proved to the sliips' companies who
during their long voyages had to subsist mainly on. salt pcovisions

a most welcome addition to their table. They could be carried in

no. 4 Loggerhead iCaouana carecla)

tlie hold of a ship, without food, for months, and were slaugntercd
as occasion required, each tortoise yielding, according to size, from
80 to 300 pounds of excellent and wholesome meat. Under these

circumstances the numbers of these helpless creatures decreased so

rapidly that in the beginning of this century their extermination
was accomplished in the Jlascarencs, and now only a few remain
jn a wild state in Aldabra and in some of the islands of the Gala-
pagos group. Singularly, the majority of these islands were in-

habited each by one or more peculiar forms, specifically distinct

Fio. «.—Giceii Tnitle {Clutonia ttitJ(s).

flow those of the other islands.' A large male specimen froUi
Aldabra, which was imported into London some years ago, weighed

870 lb, anu, although Ijnown to have been more than eighty years
old, was still growing at the time of its death. There is no evidence

to show tliat any of these tortoises were
indigenous in the Seychelles; the speci-

mens kept there in a semi-domesticated
state have been either directly imported
from Aldabra or are the descendants of

imported individuals.

The family of ChclydHdaa includes
freshwater tortoises, which are known
under the names of Siiap]iers or Alli-

gator Terrapins (fig. 3), on account of

their ferocity and long compressed
crested tail. They arc now confined

to North America east of the Kocky
Mountains, Central America, and north*

west South America, but remains of two
species of Chchjdra, closely related to

their recent representative, have been
found in the Oligocene and Miocene

of central Europe. A second genus, closely allied to Chdydra,
Macroclcmmys tcviminckii^ the shell of whicli attains to a length of

3 feet, and which is the largest known freshwater Chelonian, is

restricted to the river-systems tributary to the Gulf of Mexico.

The family of Cinosiernides contains a rather large number of

small-sized species, distributed from the northern parts of the

United States to the northern parts of Brazil. They are of

amphibious habits. The front and hind lobes of the plastron are

movable, and in certain species of Cinoslcrnum the animal can
comjilctely shut itself up in its sheU.

The Chdonidee, or marine turtles, contain hut few sirecies, which
ore referred to three genera,

—

Caoumia^ Chclone, and CareUa,

Their limbs are wholly modified into paddles, by means of which
they can propel themselves with extraordinary rapidity through
the water, but which are entirely unfit for locomotion on land,

where the progress of these animals is as awkward us that of a

seal. The toes are enclosed in a common skin, out of which only

one or two claws project. The carapace is broad and much de-

pressed, so that when the turtles are surprised on shore and turueil

Fiu. G.—Hawksbiil Tunie {Careua imbricata).

over on tneir back, they cannot regain their natural posinoo.

Their capture forms a regular pursuit wherever they occur in any
numbers. Comparatively few aie caught in the open sea, othera

ill stake nets, but the majority are intercepted at well-known
periods and localities where they go ashore to dcjmsit their eggs.

These are very nuraero'.'.a, from 100 to 250 being produced by one

female, and buried by her in the sand ; they are eagerly searched

for and eaten. Some of the marine turtles are highly esteemed

for the delicacy of theii meat and of the gelatinous sKinny parts of

their neck and fins; others yield oil, and others again the tortoise-

shell of commerce. Priibably the largest of these marine turtles is

the Loggerhead {Caoiiana), which posbcssos fifteen vertebr.al and
costal shields, aud occurs in the Atlautic as well as iu the Indian
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Ocean (fig. 4). It is carnivorous, feeding on fish, niollusca, and
crustaceans, and not esteemed as food, although it is eaten by the

native fishermen. A "great part of the turtle-oil which fiuda its

Fio. 7.— The Mutamata iCAe/j/» Jfmftrto/a), with aide view of head, and
sepaiattt view of plostjon.

w»y into the market is obtained f'om the Atlantic species of this

genus; also tortoiseshell of an inferior quality is obtained from it.

^he Green Turtle (fig. 6). - are herliivorons, feeding
which yields the mate- ML ou marine AlgiB only;
nals for the celebrated JB^ they occur in the Indo-
eoup, belongs to the ^ffiHk PacificandAtlantic; and,
genu3CA«/oma;i.ti3dis- |^^ ilthough several species

have been distinguished,

they all may possibly be
referable to one only.

The turtle imported into

linguished from Caoiiana

by having thirteen ver-

tebral and costal shields

only, whicli are not im-

bricate. These animals Europe comes chiefly

V\Q. 6.—Upper View of the Turtle of the Euphraiet (Trionyx evphraltai),

frfm the West Indies. Instances are recorded of thj flesh of this

species having acquired poisonous qualities. The Hawksbill Turtle,

tiarcila (fig. 6], eo named from its rather elongate uud compressed

curved upper jaw, does not reach the same size as the other turtles,
and is readily recognized by tlie thirteen imbricate scutes of its
carapace. It seems to be more abundant in the Indian than in the
Atlantic Ocean, but is a ,

plentiful only in certain A ^f""'
*"<^ ^"""'^ »'

focaiities. As, however, /M^ P''"=^^ ''^^'^, they are

these turtles always re- iw^ u""? l°r ^ ''™,",

sort to the locality where f^H «bundant formerly.
_
li

they were born, or where ^H the plates of tortoise-

they have been wont to mSIM ''>ell are detached from

propagate their kiud,and
as their capture is very
profitable, they become

the animal when decom-
position has set in, their

colour becomes clouded
and milky, and hence

Fio. 9.—Lower View u( Trionyx euphratUa.

the cruel expedient is resorted to of suspending the turtle over firf

till heat makes the shields start from the bony part of the cara-

pace, after which the creature is permitted to escape to the water.

There is no doubt that turtles thus allowed to escape to the water
after such an operation ma^ survive ; but it is very improbable that
the epidermal shields are ever sufficiently regenerated to be fit for

use. At Celebes, whence the finest tortoiseshell is exported to

China, the natives kill the turtle by blows on the head, and iramei-se

the shell in boiling water to detach the plates; dry heat is only
resorted to by the unskilful. The natives eat the flesh of this

turtle, but it is unpalatable to Europeans; the eggs, however, are
regarded as equal to those of the other turtles.

Of the family Chclydidse the most remarkable type is the
Matamata, Chelys fimlriala, a native of the Guianas and northern
Brazil (fig. 7). In its strongly depressed and flat head, long tube-

like snout, weak jaws, minute eyes, skinny tentacles, it bears a

striking similarity to the Surinam toad, Pipa americana, which
inhabits the same countries. The neck is very broad and depressed,

and fringed with foliated tentacles, floating in the water like some
vegetable growth, whilst the rough bossed carapace resembles a
atone,—an appearance which evidently is of as great use to this

creature in escaping the observation of its enemies as in alluring to

it unsuspicious animals on which it feeds.

The family oi CareUochelydidse contains a single genus, Cantto-

chelys, quite recently discovered in the Fly river. New Guinea, and
exhibiting a remarkable combination of characters. Its limbs ar«

formed very much like those of the marine turtles, whil.<!t the

shell lacks epidermic scutes, as in the Trionyckids.

In the freshwater turtles, or Trianyehidse (tigs. 8 and 8), the cara-

pace is reduced to « flat disk, which is covered with soft skin. The
neck and limbs can bo lodged under the broad skinny borders of

the carapace ; also the plastron is very imperfectly ossified, and some-

times dilated into large flexible lobes which may cover the limbs.

The latter are much flattened and broadly webbed, and only the

three inner toes armed with claws. The jaws are concealed nnder

broad, fleshy lips, the nose projecting like a short proboscis. These

turtles are carnivorous, and very ferocious; when they want to bite

or seize their prey they project their neck and head with lightning

rapidity. They are well known on the upper Nile, Euphrates,

Ganges, Yangtsckiang, and Mississippi, and, indeed, distributed

over all the large fresh waters of the geographical regions to which
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these rivers belong. Some of the species exceed a leiigtii of 3 feet.

IntlieUniteJ States, where t\vos|)ecics, rn'mii/^iHU^iCiisand Ti ionyx

fcrox, occur, the flesli of the latter is said to be luost delicate to eat,

far surpassing in flavour th.it of the green turtle. (A. C. G.)

TORTOISESHELL. The tortoise.shell of commerce
consists of the epidermic plates of the hawksbill turtle,

Caretia imbricata. Tlie plates of the back or carapace,

technically called the head, are 13 in number, 5 occupying

the centre, flanked by 4 on each side, Tliepe overlap each

other to the extent of one-third of their whole size, and
hence they attain a large size, reaching in the largest to 8

inches by 13 inches, and weighing as much as 9 ounces.

The carapace has also 'H marginal pieces, called hoofs or

claws, forming a serrated edge round it ; but these, with

the plates of the plastron, or belly, are of inferior value.

The plates of tortoiseshell consist of horny matter, but

they are harder, more brittle, and less fibrous than ordinary

horn. Their value depends on the rich riiottled colours

they display—a warm translucent yellow, dashed 'and

spotted with rich brown tints—and on the high polish

they take and retain. The finest tortoiseshell is obtained

from the Eastern Archipelago, particularly from the east

coast of Celebes to New Guinea ; but the creature is found

and tortoiseshell obtained from all tropical coasts, large

supplies coming from the West Indian Islands and Brazil.

Tortoiseshell is worked precisely as horn ; but, owing to the
Iiigh value of the material, care is taken to prevent any waste in

its working. The plates, as separated by heat from the bony
skeleton, are keeled, curved, and irregular in form. They are first

flattened by heat and pressure, and superficial inequalities are

rasped away. Being harder and more biittle than horn, tortoise-

shell requires careful treatment in moulding it into any form, and
as high heat tends to darken and obscure the material it is treated

at as low a heat as practicable. For many purposes it is necessary
to increase the thickness or to add to the superficial size of tortoise-

shell, and this is readily done by careful cleaning and rasping of

the surfaces to be united, softening the plates in boiling water or

Bometimcs by dry heat, and then pressing tlieni tightly together
by means of heated pincers or a vice. Tiie heat softens and
liquefies a superficial film of the horny material, and that with the
pressure efl'ects a perfect union of the surfaces brought together.

Heat and pressure are also emploj'ed to mould the substance into
boxes and the numerous artificial forms into which it is made up.

Tortoiseshell has been a prized ornamental material from very
early times. It was one of the highly esteemed treasures of the
far East brought to ancient Rome by way of Egypt, and it was
eagerly sought by wealthy Romans as a veneer for their rich

furniture. In modern times it is most characteristically used in

the elaborate inlaying of cabinet work known as buhl furniture.

It is also employed as a veneer for small boxes and frames. !< is

cut into combs, moulded into snuffboxes and other small boxes,
formed into knife-handles, and worked up into many other similar
minor articles. The plates from certain other tortoises, knowa
commercially as turtle-shell, possess a certain industrial value, but
they are either opaque or soft and leathery, and cannot be mis-
taken for tortoiseshell. A close imitation of tortoiseshell can be
made by staining translucent horn. See Comb, vol. vi. p. 17S.

TORTOLA. See Virgin Islands.

TORTONA, a town of Italy, in the province of Ales-

sandria, on the right bank of the Scrivia, at the northern

foot of the Apennines, 13 miles to the east of Alessandria,

was formerly a place of strength until its fortifications

were destroyed by the Frehch after Marengo (1799); the

ramparts are now turned into shady promenades. The
cathedral, erected by Philip.IL, is architecturally uninter-

esting," but contains a remarkably fine Roman sarcophagus.

Silk-weaving, tanning, and hat-making are the chief indus-

tries ; and there is some trade in wine and grain. The
population in 1881 was 9023 (commune 14,442).

Derloita is spoken of by Strabo as one of the most important
towns of Liguria, and is alluded to by Pliny as a Roman colony.

In the Middle Ages it was zealously attached to the Guelpliic

cause, on which account it was twice laid waste by Frederick

Barbarossa (in 1155 and 1163).

TORTOSA, a fortified city of Spain, in the province of

Tarragona, and 40 miles by rail to the south-west of that

town, is picturesquely situated on the left bank of the

Ebro (here cros.'Sed by a bridge of boats), 11 miles abo'd
its mouth. It is for the most part an old walled town,

with narrow, crooked, and ill-paved streets ; the houses

are lofty, and massively built of granite. The slope on
which it stands is crowned with an old ruined castle, com-
manding a splendid view. The cathedral is a conspicuous

building near the river : it occujues the site of a mosque
built in 914 by "Abd al-Balimiin ; the present structure,

which dates from 1347, has its Gothic character disguised

by a classical facade with Ionic pillars and much tasteless

modernization. The stalls in the choir, carved by Cristo-

bal de Salamanca in 1588-93, and the sculpture of the

pulpits, as well as the ironwork of the choir-railing and
some of the precious marbles with which the chapels aie

adorned, deserve notice. None of the other public build-

ings, which include an epi.scopal palace, a town-hall, and
numerous churches, require special mention. The manu-
factures of Tortosa include paper, hats, leather, porcelain,

majolica, soap, and spirits. There is an important fishery

in the river, and an active trade is carried on through the

harbour, which is accessible to vessels of 100 tons burden,

corn, wine, oil, wool, silk, fruits, and liquorice (a specialty

of the district) being among the leading articles of export.

Near Tortosa are rich quarries of marble and alabaster,

and the whole surrounding country is very fertile and
beautiful. The population within the municipal boundaries

in 1878 was 24,057.

Tortosa, the Dcrlosa of Strabo and the Coloina Julia Augusta
Dcrlosa of numerous coins, was a city of the Ilercaones in Hispania
Tarraconensis. Ujider the Moors it became a place of great import-

ance as the key of the Ebro valley. It was taken by Louis the
Pious in 811 (after an nnsnccessful siege two years before), but was
soon recaptured. Having become a haunt of pirates, and exceed-

ingly injurious to Italian commerce, it was made the object of a
crusade proclaimed by Pope Eugenius III. in 1148, and wns accord-

ingly caj)tured by Raymond Berengar, assisted by Templars, Pisans,

and Genoese. Tortosa fell into the hands of the duke of Orleans-

in 1708, and was again surrendered in the War of Independence in

1811 to the French under Suchet, who held it till 1814.

TORTURE. It is proposed to treat in this place not

so much the innumerable modes of inflicting pain which
have been from time to time devised by the per\erted

ingenuity of man as the subject of legal torture as it

e.xisted in the civilized nations of antiquity and of modern
Europe, that is to say, torture inflicted with more or les.s

appearance of legality by a responsible executive or judi-

cial authority. From this point of view torture was
always inflicted for one of two purposes— (1) as a means of

eliciting evidence from a witness or from an accused person

either before or after condemnation, (2) as a part of the

punishment. Torture, ab a part of the punishment, may be
regarded as including every kind of bodily or mental paiji

beyond what is necessary for the safe custody of the

offender (with or without enforced labour) or the destruc-

tion of his life,—in the language of Bentliam, an njjiidive as

opposed to a simpfe punishment. Thus the unnecessary

sufferings endured in English prisons before the reforms

of Howard (see Howard and Prison Discipline) and the

drawing and quartering in the old executions for treason

fall without any straining of terms under the category of

torture. The whole subject is now one of only historical

interest as far as Europe is concerned. It was, however,

up to a comparatively recent date an integral part of

the law of most countries (to which England, Aragon,

and Sweden^ formed honourable exceptions), as much a

commonplace of law as trial by jury in England. Ona
reason for its long continuance was no doubt the view

taken in an age of judicial perjury- that truth was oi.ly to-

be attained by violent means, if not by torture then by

ordeal or trial by battle. Speaking generally, torture may

' But even la these countries, whatever the law was, torture certainly

sxiated in fact ' Hallam, Middle .-lyc-s, vol. i. p. 2VZ
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be said to have succeeded the ordeal and trial by battle

(compare Oedeal). Where these are found in full vigour,

as in the capitularies of Charlemagne, there is no provision

for torture. It was no doubt accepted reluctantly, but

tolerated in the absence of any better means of eliciting

truth, especially in cases of great gravity, on the illogical

assumption that extraordinary offences must be met by

extraordinary remedies.

The opinions of the best authorities have been in theory

almost unanimously against the use of torture, even iu a

system where it was as completely established as it was in

Roman law. " Tormenta," says Cicero,^ in words which it

is alrao.-it impossible to translate satisfactorily, " gubernat

dolor, regit quajsitor, ilectit libido, corrumpit spes, infirmat

raetus, ut in tot rerum angustiis nihil veritati loci relinqua-

tur." Seneca says bitterly, " it forces even the innocent to

lie." St Augustine 2 recognizes the fallacy of torture. "If,"

says he, " the accused be innocent, he will undergo for an

uncertain crime a certain punishment, and that not for

having committed a crime, but because it is unknown
whether he committed it." At the same time he regards it

as excused by its necessity. The words of Ulpian, in the

Digest of Justinian,^ are no less impressive. "The torture

{qiuealio) is not to be regarded as wholly deserving or

wholly undeserving of confidence ; indeed, it is untrust-

.worthy, perilous, and deceptive. For most men, by patience

or the severity of the torture, come so to despise the torture

that the truth cannot be elicited from them ; others are so

impatient that they will lie in any direction rather than

suffer the torture ; so it happens that they depose to con-

tradictions tnd accuse not only themselves but others."

^Montaigne's* view of torture as a part of the punishment

is a most just one :
—" All that exceeds a simple death

appears to me absolute cruelly ; neither can our justice

expect that he whom the fear of being executed by being

beheaded or hanged will not restrain should be any more
awed by the imagination of a languishing fire, burning

pincers, or the wheel. " Montesquieu^ speaks of torture in

a most guarded manner, condemning it, but without giving

reasons, and eulogizing England for doing without it. The
system was condemned by Bayle and Voltaire with less

reserve. Among the Italians, Beccaria," Verri,'' and Man-
zoni* will be found to contain most that can be said on the

subject. The influence of Becdaria in rendering the use

of torture obsolete was undoubtedly greater than that of

any other legal reformer. The great point that he makes
is the unfair incidence of torture, as persons' minds and
ibodies differ in strength. Moreover, it is, says he, to con-

found all relations to expect that a man should be both

accuser and accused, and that pain should be the test of

•truth; as though truth resided in the muscles and fibres

of a wretch under torture. The result of the torture is

simply a matter of calculation. Given the force of the

muscles and the stnsibility of the nerves of an innocent

person, it is required to find the degree of pain neces.sary

to make him confess himself guilty of a given crime.

Bentham's" objection to torture is that the effect is exactly

the reverse of the intention. " Upon the face of it, and
probably enough in the intention' of the frarners, the object

of this institution was the protection of innocence ; the

protection of guilt and the aggravation of the pressure

upon innocence was the real fruit of it." The apologists

of torture, even among jurists, are not numerous. In fact,

theoretical objections to it are often urged by the authors

of books of practice, as by Damhouder, Von Rosbach, Von

' Pro Sulla, c. 23, ' De Civ. Dei, bk. xix. c. 6.

« Did., xlviii. 18, 23. * Essay Ixv. (Cotton's trans.).

' £spi: iIls Lois, bk. virt. 17. ' Dei Delittie chile Pe-ie. c. xvi
' O'seraiiioni svlla Tmtiiia. ? Storia tifllu Cotniina Infume.
• Jr»:^». VliI. vii. p. 623.

Boden, and Voet. It is worthy of notcT however, aslllu?

trative of the feeling of the time, that even Bacon i" com.

pares experiment ip nature to torture in civil matters as

the best means of eliciting truth. Muyart de Vouglaus'J
derives the origin of torture from the law of God. Other
apologists are Simancas, bishop of Badajos.^- Engel,'^ and
in England Sir R. Wiseman.'*

Greece.—The opinion of Aristotle was'itT^favour of

torture as a mode of proof. It is, he •says,'-aUiind of

evidence, and appears to carry with it absolute ^credibility

because a kind of constraint is applied. It is classed as one
of the " artless persuasions" {uTcxyai iri'crTets).'-^ *, At Athens
slaves, and probably at times resident aliens,.were tortured,

but it was never applied to free citizens,'" such application

being forbidden by a psephisra passed in the arohonship'

of Scamandrius. After the mutilation of the Hermse in

415 B.C.- a proposition was made, but not carried, that it

should be applied to two senators named by an informerJ

In this particular case Andocides gave up all his slaves to

bo tortured.'^ Torture was sometimes inflicted in.opem

court. The rack was used as a punishment even for freo

citizens. Antiphon was put to death by this means.'^

The torture of Nicias by the Syracusans is alluded to by

Thucydides '' as an event likely to happen, and it was only

in order to avoid the possibility of inconvenient disclosures

that he was put to death without torture. Isocrates and
Lysias refer to torture under the generic name pf arpi-

/SXuo-is. As might be expected, torture was frequently

inflicted by the Greek despots, and both Zeno and Anaxi

archus are said to have been put to it by such irresponsible

authorities. At Sparta the despot Nabis was accustomed,

as we learn from Polybius,-" to put persons to death by an
instruniient of toi-ture in the form of his wife Apega, a

mode of torture no doubt resembling the Jungfernkuss once

in use in Germany.
Rome.—The Roman system was the basis of all subse--

quent European systems which recognized torture as a part

of their procedure. The law of torture was said by Cicero

to rest originally on custom (mores majorum). There are

frequent allusions to it in the classical writers ^' both of

the republic and the empire. The law, as it existed under

the later empire, is contained mainly in the titles De
Qusestiunibus ^^ of the Digest and the Code,'^^—the former

consisting largely of opinions from the Sententix Receptx of

Paulus,'* the latter being for the most ])art merely a re-

petition of constitutions contained in theTheodosianCode.^''

Both substantive law and procedure were dealt with by

these texts of Roman law, the latter, however, not as fully

'^ Nov. Org., bk. i. aph. 98. In the Advance^nent of Learning, bk.

iv. ch. i, Bticon collects many instances of constancy under torture.

" Ivsiiinis die Droit Criminel, Paris, 1757.
'- De CathoUcis Institulionibus Liber, adpra:cavendasel,extirpandas

Hxreses admoclnm necessarius, Rome, 15^5.
" De Torlura ex Foris Christianis non proscriimda, Leipsic, 1 7>3,
^* Law of Laws, p. 122, London, 1686.
"> ma., i. 15, 26.
-' Tlie opinion of Cicero {De Parlilionibus Oratoriis, § 34), tliat it

was so applied at Athens and Rhodes, seems, as far as regards Athens,

not to be justified by existing evidence.
" See Grote, Hist, of Greece,- vol. vii. p. 274.
'^ See Diet, of Antiq., s.v. Baffa»'05. In the Ranseot Aristophanes,

v. 617, there is a list of kinds of torture, and the wheel Is alluded to

in Lysistrata, v. 846. " vii. 86. ="> xiii. 7.

^' An interesting one, illustrating the uselessness of torture in the

f.ice of courage and resolution, is the abortive result of the torture o'

a Spanish peasant in 25 A.D. on the charge of being the murderer ol

Lucius Piso (Tac, Ann., iv. 45). A somewhat similar case, occurring

in Sicily, is given by Valerius Maximus, bk. iii. c. iii The horrible

torture of Epicharis, a freed woman, is described ly Tacitus, Ann.,

XV. 67. In Pliny's letter to Trajan (Epist., x. 97), he mentions

having put to the torture two Christian deaconesses [ministry).
^^ Qamsiio included the whole process of which torture was a part.

In the words of Cujacius. "quffistio est interrogatio qure fit" pel

tormenta, vel de reis, vel de testibus qui facto intervenisse dicuntur.

^ Dig., xlviil. 18 ; Cod., ix. 41. " y 14^ 15^ ig a ^ 35^
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as in mediiBval codes, a large dircretion beinp; loft to the

judges. Torture was used both in -ivil and criminal trials,

but in the former only upon slaves and freedmen or

infamous persons— such as gladiators—and where the

truth could not be otherwise elicited, as in cases affecting

the inheritance (res hereditai-is). Its place in the case

of free citizens was taken by the reference to the oath

of the party (see Oath). During the republic torture

appears to have been confined to slaves in all cases, but

with the empire (according to Dion Cassius under Tiberius)

a free man became liable to it if accused of a crime,

though not as a witness. If a Christian, of however

high a condition, he was subject to torture during the

period between the edict of Diocletian in 303 and the

edict of toleration of Galerius in 311. This short period

excepted, the liability of a free man depended upon two

eonditiona, the nature of the accusation and the rank of

the accused. On an accusation of treason every one,

whatever his rank, was liable to torture, for in treason the

condition of all v/as equal.^ The same was the case of

those accused of sorcery (jnagi), who were regarded as

humjini generis inimiri.- A wife might be tortured (but

only after her slaves had been put to the torture) if

accused of poisoning her husband. In accusations of

crimes other than treason or sorcery, certain persons

were protected by the dignity of their position or their

tender age. The main exemptions were contained in a

constitntion of Diocletian and Maximian, and included

soldiers, nobles of a particular rank, i.e., emineniissimi and

perfectissimi, and their descendants to the third generation,

and ihrurion.es and their children to a limited extent—that

is to say, they were subject to the torture of the phimbaim

in certain cases, such as fraud on the revenue and extor-

tion. In addition to these, priests (but not clergy of a

lower rank), children under fourteen, and pregnant women
were exempt. A free man could be tortured only where

he had been inconsistent in his depositions. No one was

to bo chained in prison before trial, nor could a prisoner be

tortured while awaiting trial. The rules as to the torture

of slaves were numerous and precise. It was a maxim of

Roman law that torture of slaves Tvas the most efficacious

means of obtaining truth.' They could be tortured either

as accused or as witnesses, but against their m.asters only

in accusations of treason, adultery, frauds on the revenue,

coining, and similar offences (which were regarded as a

Bpecies of treason), attempts by a husband or wife on the

life of the other, and in cases where a master had bought
a slave for the special reason that he should not give

evidence against him. The privilege from accusations by
the slave extended to the master's father, mother, wife, or

tutor, and also to a former master. On the same principle

a freedman could not be tortured against his patron. The
privilege did not ap])ly where the slave was joint property,

and one of his masters had been murdered by the other,

or where he was the property of a corporation, for in such
a case he could be tortured in a charge against a member
of the corporation. Slaves belonging to the inheritance

could be tortured in actions concerning the inheritance.

The adult slaves of a deceased person could be tortured

where the deceased had been murdered. In a charge of

adultery against a wife, her husband's, her own, and her

father's slaves could be put to the torture. A slave manu-
mitted for the express purpose of escaping torture was
regarded as still liable to it. Before putting a slave to

torture without the consent of his master, security must
be given to the master for his value. The master of a
slave tortured on a false accusation could recover double
his value from the accuser. The undergoing of torture

had at one time a serious effect upon the after-life of the

• Cod., ix. 8, 4, ' Cod., ix. 18, 7. • Cod., i. 3, 8.

slave, for in the time of Gaius a slave who had been

tortured could on manumission obtain no higher civil

rights than those of a dnliiicius.* The rules of procedure

were conceived in a spirit of as much fairness as such rules

could be. Some of the most important wore these. The

amount of torture was at the discretion of the judge, but

it was to be so applied as not to injure life or limb. The

examination was not to begin by torture ; other proofs

must be exhau.-ited first. The evidence^ must have ad-

vanced so far that nothing but the confession of the slave

was wanting to complete it. Those of weakest frame

and tenderest age were to be tortured first. Except in

treason, the unsupported testimony of a single witness was

not a sufficient ground for torture. The voice and manner

of the accused were to be carefully observed. A spon-

taneous confession, or the evidence of a per.sonal enemy,

was to be received with caution. Repetition of the torture

could only be ordered in case of inconsistent depositions or

denial in the face of strong evidence. There was no rule

limiting the number of repetitions. Leading questions

were not to be asked. A judge was not liable to an action

for anything done during the course of the examination.

An appeal from an order to torture was competent to the

accused, except in the case of slaves, when an appeal could

be made only by the master." The appellant was not to

be tortured pending the appeal, but was to remain in

prison." The principal forms of torture in u.-^e were the

eqmilev.s, or rack (mentioned as far back as Cicero), the

phinibata:, or leaden balls, the ungidse, or barbed hooks,

and the fidindx, or cord compre.ssing the arm. Other
allusions in the Digest and Code, in additioi^ to those

already cited, may be shortly noticed. The testimony of a

gladiator or infamous person (such as an accomplice) was
not valid without torture.^ This was no doubt the origin

of the mediaeval maxims (which were, however, by no

means universally recognized),— Vilitas persnnse est justa

cavsa torqnendi testem, and Tortura pxirgalur infamin.

Torture could not be inflicted during the forty days -of

Lent.' Robbers and pirates might be tortured even on

Easter Day, the Divine pardon being hoped for where the

safety of society was thus assured."* Capital punishment

was not to be suffered until after conviction or confession

under torture.^' Withdrawal from pro.secutioa (abotitioj

*as not to be allowed as a rule after the accused had
undergone the torture.'" In charges of treason the accuser

was liable to torture if he did not prove his case." The
infliction of torture, not judicial, but at the same time

countenanced by law, was at one time allowed to creditors.

They were allowed to keep their debtors in private prisons,

and most cruelly ill-use them, in order to extort payment,"

Under the empire private prisons were forbidden. '^ In

the time of Juvenal, if his sixth satire may be believed, tba

Roman ladies actually hired the public torturors to torture

their domestic slaves. As a part of the puni.shment

torture was in- frequent use. Crucifixion, mutilation, ex-

posure to wild beasts in the arena, and other cruel modes

' Gains, i. 13.

" The evidence on which the accused might be torturcil was er-

pressed in Roman law by the temis argitDicntvin and itidkiitm. The
latter term, as will be seen, aftenvards became one of the most im*

porUant in the law of torture, but the analysis of itidicium is later

than Roman law. Indicium was not quite the same thing as sfjiniyj/tvli

prohatio, though the terms appe.ir to be occasionally used as synnuynjs.

Indicium was rather the foundation or cause of prohatio, whether

plena or semiplena. An indicium or a concurrence of indicia might,

according to circumstances, constitute a plena or semiplena probatio.

The difference between the words may be illustrated by a passage from

Justin, "Ad cujus rci probationem immittit indices," xxxii. 2.

• Dig., xlix. 1, 15. ' Cod., vii. C2, 12.

8 Dig., xxii. 5, 21, 2. * Co4., iii. 12. 6, ,'

" Cod., iii. 12, 10, " Corf., ix. 47, 16.
" Cod., ix. 42, 3. " Cod., ix. 8, 3. v.

" See, for instance, Livy, vi. S6. " Cod., i. 4, 23; ix, 5.
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of destroying life were common, especially in the time

of the persecution of the Christians under Nero.' Cruci-

fixion as a punishment was abolished by Constautine in

315, in veneration of the memory of Him who was crucified

for mankind. The punishment of mutilation was mode-

rated by Justinian, who forbade amputation of both hands

or feet or of any limb, and confined it in future to ampu-

tation of one hand.- Scourging was inflicted only on

slaves ; free men were exempt by the Ltx I'orcia and Lex

Valeria, except in a few cases, such as that of adultery,

the penalty for which was scourging and cutting off the

iiose.^ On the other hand, where the interests of the

church were concerned, the tendency was in favour of

greater severity. Thus, by the Theodosiau Code, a heretic

was to be flogged with lead (coniusvs plumho) before

banishment,* and Justinian made liable to torture and
exile any one insulting a bishop or priest in a church.

Tlu Church.—As far as it could Mie church adopted

the Homan law, with the important and characteristic

difference (dating from the severe edicts of Theodosius the

Great in 381) that heresy took the place of treason, it

being regarded as a kind of treason against God (" crimen

laesK majestatis divinae").* The doctrine of confiscation

for treason was so convenient and profitable that it was
rapidly adopted by the church.' As most instances in

which torture was inflicted by ecclesiastical tribunals would

be accusations of heresy or Judaism—a specially revolting

form of heresy to mediaeval Christians— this theory practi-

cally equalized all persons for the purpose* of torture, in

accordance with the doctrine that in treason all were

equal. The church generally secured the almost entire

immunity of its clergy, at any rate of the higher ranks,

from torture by civil tribunals.^ In many instances

councils of the church pronounced against torture, €.(/., in

a synod at Rome in 384."^ Torture even of heretics seems

to have been originally left to the ordinary tribunals.

Thos a bull of Innocent IV., in 1252, directed the torture

of heretics by the civil power, as being robbers and
murderers of souls, and thieves of the sacraments of God.^"

The church also enjoined torture for usury.'' A character-

istic division of torture, accepted by the church but not

generally acknowledged by lay authorities, was into

spiritual and corporal, the latter being simply the imposi-

tion of the oath of purgation, the only form originally in

use in the ecclesiastical courts. The canon law contains

little ou the subject of torture, and that little of a com-
paiatively humane nature. It laid down that it was no
sin in the faithful to inflict torture,'^ but a priest might
not do so with his own hands,'-' and charity was to be used
in all punishments.'* No confession was to be extracted

by torture.'^ The jjrincipal ecclesiastical tribunal by which
torture was inflicted in more recent times was of courc-e the

' The well-known lines of Juvenal {Hat., i. 155),

"Tsda luce bis in ilia.

Qua stantes ardent qui fixo gutture tunjaut,"

will serve aa an example of such punishments.
' iiVo., cxxxiv. 13. • Cod., ii. 9, 37. * xvt 53.
• A'ot., cxxiii. 31. On the subject of toi-ture in Roman law refer-

ence may be made to Westphal Die TartuTcr der Oriecken, Rbmer,
und IJeuUchm, Leipsic, 1785 ; Wasserechlebcn, Hiatoria QueMtionum
per Tormenta apud Romanos, Berlin, 1836.

• This term, which included blasphemy am? cognate offences, is

Rsed both by ecclesiastical and secular jurists, e.g., by Suarez de Vtz
and by Jousse, TraiU de la Justice Crim^nelle.

' See an article by llr Lea in The Engliah Bistoneal JievUie,

^pril 1887, "Confiscation for Heresy in the Middle Ages."
• See Escobar, Mor. Theoi., tract, vi. c. 2. They were to be

tortured only l|y the clergy, where possible, and only on indicia qI

Bpecial gravity.

' Lea, Saperalition and Force, p. 419, 3d ed., Philadelphia, 1878.
" Leges el ConstilKtionet contra heereticos, § 26.

" Lecky, Rationalism in Euroja, voL ii. p. 34, n.
" Deer., i)t. ii. 23, ,4, iA. " Deer., pt. i. 88, 25.
" Veer., pt. », 12, 2, 11. " Deer., pU ii. 15, fl, I

Inquisition ('/.».). The code of instructions issued by
Torquemada in Spain in 1484'provided that an accused
person might be put to the torture if semijjlena probatio
existed against the accused,—that is, so much evidence as
to raise a grave and not merely a light presumption of
guilt, ofteu used for the evidence of one eye or ear witness
of a fact. If the accused confessed during torture, and
afterwards confirmed the confession, he was punished as
convicted ; if he retracted, he was tortured again, or sub-
jected to extraordinary punishment. One or two inquis-
itors, or a commissioner of the Holy Office, were bound to
be -present at every examination. Owing to the occurrence
of certain caaes of abuse of torture, a decree of Phihp II.

was issued, in 1556, forbidding the administration of
torture without an order from the council. But this decree
does not appear to have been fully observed. By the
edict of the inquisitor-general Valdi's, iu 1561, torture was
to be left to the prudence and equity of the judges. They
must consider motives and circumstances before decreeing
torture, and must declare whether it is to be employed in
caput proprium, i.e., to extort a confession, or in caput
alienum, i.e., to incriminate an accomplice. The accused
was tot to be informed of the grounds of torture. He
was not to be questioned ou a particular fact, but was to

be allowed to say what he pleased. Torture was not to

be decreed .until the termination of the process, and after

defence heard, and the decree was subject to appeal, but
only in doubtful eases, to the Council of the Supreme. It

was also only in doubtful cases that the inquisitors were
bound to consult the council ; whe.-o the law \¥as clear (and
of this they were the judges) there i:eed be no consultation,

and no appeal was allowed. The judges, the registrar, and
the executionera were the only persons allowed to be
present at the torture. They were to be careful that the
jailer suggested nothing to the accused daring the tor-

ture. On ratification twenty-four hours aftsrwards of a
confession made under torture, the accused migiit be re-

conciled, if the inquisitors believed him to be sincerely

repentant. If convicted of bad faith, he might be relaxed,

i.e., delivered to the secular power to be burned. The
inquisitors had a discretion to allow the accused to make
the canonical purgatioQ by oath instead of undergoing
corporal torture, but the rule which allows this to be dou«
at the same time discountenances it as fallacious. It is

remarkable that the rules do not allow much greater

efficacy to torture. They speak of it almost in the terms

of Roman law as dangerous and uncertain, and depending
for its effects on physical strength."' Torture had ceased

to be inflicted before the suppression of the Inquisition,

and in 1816 a papal b«ill decreed that torture should cease,

that proceedings should be public, and that the accuser

should be confronted with the accused.'^ It was still,

however, customarj for the fiscal, even iu the latest times,

to end the requisition by demanding torture as a matter of

form. The rules in themselves were not so cruel as the con-

structvon put upon them by the inquisitors. For instance,

by Torquemada's instructions torture could not be repeated

unless in case of retractation. This led to the subtlety of

calling a renewed torture a continuation, and not a repe-

tition." The rules of Torquemada and of Valdes are those

of the greatest historical importance, the latter forming

the code of the Holy Office until its suppression, not only

" The ndes will bo found in Llorente's Hist. 0/ the Inqnisitinn, cc.

vi., zxii.

" A case of actual torture occurred iu Spain in the case of Van

Halen, iu 1817, in spite of the p^pal bull. In Soutli America, a» late

as 1809, power to torture was conferred on inquisitors by the dean

and chapter of Santiago. See Francisco iloyen, or the Inquisiliwi

m SouUi America, by B. V. Mackenna ^transL by J. W. Duffy,

1869). p. 217.
" Prescott, Ferdinand and Isabella, vol i p 327.
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in Spain, but in other countries where the Inquisition was

established.' But several other codes of procedure existed

before the final perfection, of the system by Valdds. The

earliest is perhaps the instructions for inquisitors (Direc-

torium Inquisltorum) compiled a century earlier than

Torquemada by Nicholas Eymerico, grand inquisitor of

Aragon about 1368.^ Rules of practice were also framed

two centuries later by Simancas, whose position as an

apologist has been already stated. The text-book of pro-

cedure of the Italian Inquisition was the Sacro Arsenale?

In the Netherlands, Francis Van der Heist was appointed

inquisitor-general in 1521, with authority to torture heretics

without observing the ordinary forms of law, and without

appeal.^ In 1545 and 1550 instructions for the guidance

of inquisitors were issued by Charles V.* The liability of

a judge for exceeding the law was not always recognized

by the Inquisition to the same extent as by the lay

tribunals. Llorente gives an instance of a warrant by an

inquisitor to a licentiate ordering the torture of an accused

person, and protesting that, in case of death or fracture of

limbs, the fact is not to be imputed to the licentiate.*

Thus far of the law. In practice all the ingenuity of

cruelty was exercised to find new modes of torment."

These cruelties led at times to remonstrance from the civil

power. One example is the edict of Philip II. just

mentioned. Another and an earlier one is an ordonnance

of Philip the Fair, in 1302, bidding the Inquisition confine

itself within the limits of the law.^ At Venice the senate

decreed that three senators should be present as inquisitors.

Further details of the varieties of torture will be found, by
those curious in such matter.s, in the works of Llorente,

Herculano {History of the Inqxiidtion- in Portugal), Motley,

Garrido and Cayley, and Picart, to which may be added
works giving accounts of the sufferings of individuals

under the Inquisition, such as the narrative of the suffer-

ings of William Lithgow at Malaga in 1622 and of Van
Halen in 1817, and (in the Spanish and Portuguese
colonies) the cases of Francisco Moyea in Chili, and of

Dellon at Goa in 1673.^ ^Mental torture may be exempli-
fied by Excommunication {<i.v.), and by the secrecy and
uncertainty of the proceedings of the inquisitors.

As the practice of torture, both by the civil and
ecclesiastical power, became more systematized, it grew to

be the subject of casuistical inquiry by churchmen, to an
extent far exceeding the scanty discussion of the question
in the text of the canon law. It will be suflScient here to

cite as an example the treatment of it by Liguori, who
incorporates the opinions of many of the Spanish casuists.

On the whole, his views appear to be more humane than the
prevailing practice. The object of torture he defines very
neatly as being to turn semiplena into plena prohatio. For
this proper indicia are necessary. He then proceeds
to decide certain questions which had arisen, the most
interesting of which deal with the- nature of the sin of

which the accused and the judge are guilty in particular

instances. A judge sins gravely if he does not attempt all

' An edition was published at Rome in 1558, and a cjmpendium
at Lisbon in 1762, and by Marchena at MontpelUer in 1821.

- The only edition 'whicli the writer has seen is dated Genoa and
Perugia, 1653.

^ Motley, Dutch Revublic, vol. i. p. 628.
* Id., p. 329. 5 Llorente, c. xiv.
' Among others were the gradual pouring of water drop by drop on

a particular spot of the body, the tomtenlo de toca, or pouring of
water into a gauze bag in the throat, which gradually forced the gauze
into the stomach, and the pendola, or swinging pendulum, bo gi'aphi-

cally described in one of Edgar Poe's tales.

' Ordonnances des Mots, vol. i. p. 316.
° The history of Dellon's narrative of hia experiences in the prison

of the Inquisition is remarkable. It was translated into English in

1688 by the Rev. R. Wharton, a chaplain of Archbishop Sancroft,
but was refused a licence, as being contrary to the king's religion, and
the publisher was imprisoned.

milder means of discovering truth before resorting to tor

ture. He sins in a criminal cause, or in one of notable

infamy, if he binds the accused by oath to tell the truth

before there is proof against him. It is the same if with-

out oath he uses threats, terror, or exhibition of torment;

to confound the witness.' If any one, to avoid grave

torments, charges himself with a capital crime, he does not

sin mortally.^" It was a doubtful question whether he

sinned gravely in such a case.

England.—It is the boast of the common law of

England that it never recognized torture as legal. One,

perhaps the chief, reason for this position taken by the law

is the difference of the nature of the procedure in criminal

cases from that in general use in Continental countries.

To use words more familiar in foreign jurisprudence, the

English system is accusatorial as distinguished from

inquisitorial. The common law of England has always

shown itself averse to the inquisitorial system, and so (at

least in theory) to the torture which may be regarded as

an outcome of the system whose one end was to obtain a

confession from the accused. The tendency of the small

amount of statute law bearing on the subject is in the

same direction. It was provided by Magna CLarta, § 29,
" that no free man should be destroyed in any
way unless by legal judgment of his equals or by the law

of the' land." On this Sir E. Coke comments, " No man
destroyed, &c., that is, forejudged of life or limb, dis-

inherited, or put to torture or death."'i The Act of 27
Hen. VIII. c. 4 enacted thp.t, owing to the frequent escape

of pirates in trials by the civil law, " the nature whereof

is that before any judgment of death can be given agains,t

the offenders they must plainly confess their offence (which

they will never do without torture or pains)," such persons

should be tried by jury before commissioners under the

Great Seal. Finally, the Bill of Rights provided that cruel

and unusual punishments ought not to be inflicted. The
opinions of the judges have been invariably against torture

in theory, however much some of them may have been led

to countenance it in practice. The strongest authority is

the resolution of the judges in Felton's case (1628), " that

he ought not by the law to be tortured by the rack, for no
such punishment is known or allowed by our law." 12 Jn
accordance with this are the opinions of Sir John
Fortescue," Sir Thomas Smith," and Sir E. Coke. The
latter says,—" As there is no law to warrant tortures in

this land, nor can they be justified by any prescription,

being so lately brought in." '* In spite of all this-torture

in criminal proceedings was inflicted in England with more
or less frequency for some centuries, both as a means of

obtaining evidence and as a part of the punishment. But
it should be remarked that torture of the former kind was
invariably ordered by the crown or council, or by some
tribunal of extraordinary authority, such as the Star

Chamber, not professing to be bound by the rules of the
common law. In only two instances was a warrant to

torture issued to a common law judge.^"

A licence to torture is found as early as the Pipe Roll

of 34 Hen. II. ^^ The Templars (see Templaes) were
tortured in 1310 by royal warrant addressed to the mayor

» Theol. Mor., bk. ix. § 202. '» § 274. " 2 Inst., 486.
" 3 Slate Trials, 371. " De Laudibue Legum A-nglis:, c. 22.
^* Commonwealth of England, bk. ii. c. 27. It is curious that Sir

T. Smith, with all his hatted of torture, was directed by a warrant
under the queen's seal alone (not through the council) to torture the
duke of Norfolk's servants in 1571. In a letter to Lord Burghley he
pleaded for exemption from so thankless a task.

,
^^ 3 Inst. ,35. Nevertheless, in the trial of Lords Essex and South-

ampton, Coke is found extolling the queen's mercy for not racking or
torturing- the accused, 1 State Trials, 1338.

^^ Jardine, Reading on the Cue of Torture in the Criminal Law of
England (1837), p. 52.
" Pike, BisL of Crime in England, voL 1. p. 427.
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JBind sheriffs of London.' In this case it is recorded that

torture was unknown in England, and that no torturer was

Vo be found in the realm.- A commission was issued con-

cerning the tortures at Newgate in 1S34.-'' The rack in

the Tower is said to have been introduced by the diike of

Exeter in the reign of Henry VI., and to have been thence

-called "the duke of Exeter's daughter."* In this reign

torture seems to have taken its place as a part of what may
be called extraordinary criminal procedure, claimed, and

it may be said tacitly recognized, as exercisable 'by virtue

of the prerogativCj and continued in use down to 1640.^

The infliction of torture gradually became more common
under the Tudor monarchs. Under Henry VIII. it appears

to have been in frequent use. Only two cases are recorded

under Edward VI., 'and eight under Mary.* The reign of

Elizabeth was its culminating point. Iti the words of

Hallani, "the rack seldom stood idle in the Tower for all

the latter part of Elizabeth's reign."" The varieties of

torture used at this period are fully described by Dr
Lingard,* and consisted of the rack, the scavenger's

•daughter,' the iron gauntlets or bilboes, and the cell

•called "Little Ease." The registers of the council during

the Tudor and early Stuart reigns are full of entries as to

the use of torture, both for state and for ordinary offences.'"

Among notable prisoners put to the torture were Anne
Ascue, the Jesuit Campion, Guy Fawkes,'' and Peacham
^who was examined by Bacon " before torture, in torture,

and after torture ").''- The prevalence of torture in

Elizabeth's reign led to the well-known defence attributed

to Lord Eurghley, "A declaration of the favourable dealing

of Her Majesty's commissioners appointed for the examin-

flUon of certain traitors, and of tortures unjustly reported

to be done .upon them for matter of religion," 1583.'^

The use of torture in England being always of an extra-

ordinary and extra-judicial nature, it is comparatively

certain that it could hardly have been applied with that

observation of forms which existed in countries where it

was regulated by law. There were no rules and no re-

sponsibility beyond the will of the crown or council This

irresponsibility is urged by Selden '* as a strong objection

to the use ot torture.

So far of what may be- called torture proper, to wnich

the common law professed itself a stranger. There were,

however, cases fully recognized by the common law which

differed from torture only in name.' The peine forte ef

dure was a notable example of this. If a prisoner stood

mute of malice instead of pleading, he was condemned to

th6>/>e{«e, that is, to be stretched upon his back and to

have iron laid upon him as much as he could bear, and
more, and so to continue, fed upon bad bread and stagnant

•water through alternate days until he pleaded or died.'' It

> Rymer, Fmdcrd, vol. iii. 228, 232.

- Hallam, Middlt Ages. vol. iii. p. 232.
3" Pike, vol. i. p. 481. • 3 In.ii., 34.

_

" This is the date of -the latest wan-ant ia Mr Jardine's work.
' It is to be noticed, as Mr Jardiue observes, that all these are

cases of an ordinary nature, and afford no ground for the assertions

made. by Strutt and Bishop Burnet that torture was used to heretics

as heretics. ' Const. Hist, vol. i. p. 201.-

' Hist, of England, voL viii., appendix, note v.

' These two were exactly opposite in principle. The rack stretched

the limbs of the sufferer ; the scavenger's daughter compressed him
Into a ball. ^
-'" Fifty-five of these -will be' found in tlie appendix to - Mr Jardine's

work. . An ordinary robber of plate -ft-as threatened with torfure in

1567.—Froude, Hist, of England, vol. viii. p. 386.
'^ It is not certain whether he was racked, but piobably Jie was,

in accordance -with the king's letter:

—

"If he will not otherwise con-

fess, the gentlest tortures are to be first used to him, and so on, step

by step, to the most severe, and so God speed the good work."
' '- Dalrymple, Memoirs and Letters of James I., p. 58 ; Macanlay'a

<£ssay on the Works of Bacon.
" Lord Somers's Tracis, vol. 1. p. 189. " Table Talk, "TiiaL".
•" Stephen, Hist, of tlie Criminal Law, vol. i. p. 297.

23-18

was abolished by 1 2 Geo. IIL c. 20. 7 and 8 Geo. IV. cT 28
enacted that a plea of " not guilty " should be entered for

a prisoner so standing mute. A case of peine occurred

as lately as 1726. At times tying the thumbs with whip-

cord was used instead of the peine. This was. said to be a
common practice at the Old Bailey up to the last century.'"

In trials for witchcraft the legal proceedings often partook

of the nature of torture, as in the throwing of the reputed

witch into a pond to see whether she would sink or swinr.,*

in drawing her blood,'" and in thrusting pins into the bodjj

to try to find the insensible spot. Confessions, too, appear

to have been often extorted by actual torture, and torture,

of an unusual nature, as the devil was supposed to protect

his votaries from the effects of ordinary torture.

Torture as a part of the punishment existed in fact, if

not in name, down to a very recent period. Mutilation

as a punishment appears in some of the pre-Conquest

codes, such as those of Alfred, Athelstan, and Canute.'

Bracton, who does not notice torture as a means of obtain-!

ing evidence, divides corporal punishment into that inflicted

with and without torture." Later instances are the punish-^

ment of burning to death inflicted on heretics under the

Six Articles (31 Hen. VIII. c. 14) and other Acts, and .on

women for petit treason (a.bolished by 30 Geo. III. c. 48),'

the mutilation inflicted for violence in a royal palace by.

33 Hen. VIII. c. 12, the punishment for high treason,-

which existed nominally until 1870 (see Treason), the

pillory (abolished by 7 Will. IV. and 1 Vict. c. 23), the|

stocks, and the burning in the hand for felony (abolished

by 19 Geo. III. c. 74). Corporal punishment now exists

only in the case of juvenile offenders (see SummarYj
Jurisdiction) and of robbery with violence (see Theft).'

It was abolished in the army by the Army Act, 1881. '^

Scotland.—Torture was long a recognized part of Scottish criminal

procedure, and was acknowledged as such by many Acts and warrants

of the Scottish parliament, and warrants of the crown and tlie privy

council. Some of the more important instances are the following.'

In 15-12 the forfeiture of John, Lord Glamniis, was reduced by the

parliament as having proceeded on a confession extorted by threats

of the "pyuebankis." In 1567 four persons were ordered by the

Privy Council to be tortured for complicity iu Daiuley's munler.™.

In 1591 a commission issued to torture certain persons accused of

-n-itcbciaft.-i James VI., inl596, empowered the provost and bailies

of Edinburgh to try rioters by torture. The torture was ajiplied

to Rhynd in 1600, on a charge of being privy to the Gowrie Houso
conspiracy."- Two Acts iu 1649 dealt with torture: one took the

form of a warrant to examine witnesses against William Barton by

any form of probation,-^ the other of a warrant to -a committee to

inquire as to the use of torture against persons sUspected of witch-

craft.-* In 1650 the parliament ordained the committee appointed

for the examination of prisoners to intimate to Colonel Sibbald

that if his examination were not satisfactory the parliament would

ordain him to be tortured. The judges, in 1689, were empowered

by the estates to torture Chiesly of Dalrye, charged with the

murder of the Lord President Lockhart, in order to discover ac-

complices. In the same year the use of torture without evidence

or in ordinary cases was declared illegal in the Claim of Right.

The careful wording of this will be noticed: it does not object to

torture altogether, but reserves it for. cases where a basis of

evidence had already been laid, and for crimes of great gravity,'

thus admitting the dange.rous principle, founded on Roman law,'

that the importance of the crime is a reason for departing from the

ordinary rules of justice. However great the crime, it is no more

certain than in the case of a crime of less gravity that the person

accused was the person who committed it. A warrant issued in

the same year to put to the torture certain persons accused of con-

spiring against the Government, and also certain dragoons suspected

of corresponding mth Lord Dundee. In 1690 an Act passed recit.

ing the torture of William Carstares, a minister, inl683, and re-

" Stephen, vol. i. p. 300 ; Kelyng, Reports, p. 2/

.

" The superstition was that any one drawing a witch' 3_ blood wa»

free from her power. - This is a'lluded to in Henry VI., pt. i. act i.

sc. 5 ; "Blood will I draw on thee ; thou art a w-itch."

J8 1046. ^}' 44 Vict. c. 9, § 7.

*> Register of the'Privy Co«n"', voI.'iTp. 525'.

" /iiU, vol. iv. p. 610.*^ ^ s= /Jid., vol.'%L t).'156.

S c. 333.
' '* c. 370.
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establishing his competency as a witness.' The last warrant appears

to be one in 1690 for torturing a man accused of rape and murder.
In 1708 torture in Scotland was linally abolished by 7 Anne c 21,

§ 5. Many details of the tortures inflicted will be found in

Pitcairn's Criminal Trials and the introduction to ilaclaurin's

Criminal Cases. Among other varieties—the nature of some of

them can only be guessed—wero the rack, the pilniewinkis, the
boot, ''the caschie-laws, the lang irnis, the narrow-bore, and, worst
of all, the waking, or artificial prevention of sleep.' The ingenuity
pf torture was e.^tercised in a special degree on charges of witchcraft,

notably in the reign of James VI., an e.xpert both in witchcraft and
;n torture. The Act of 1649 already cited shows that the prin-
ciple survived him. Under the government of the dukes of
Lauderdale and York torture as a practice in charges of religious

and political offences reached its height. "The privy council was
pccustomed to extort confessions by tortnre ; that grim divan of
bishops, lawyers, and peers sucking in the groans of each undaunted
enthusiast, in hope that some imperfect avowal might lead to the
^crifice of other victims, or at least warrant the execution of the
present."* With such examples before them in the law, it is

scarcely to be wondered at that persons in positions of authority",

especially the nobility, sometimes exceeded the law and inflicted
torture at their own will and for their own purposes. There are
several instances in the register of the privy council of suits
against such persons, e.g., against the earl of Orkney, in 1605, for
putting a son of Sir Patrick IJellenden in the boots.

Ireland seems to have enjoyed a comparative immunity from
torture. It was not reco^ized by tho common or statute law, and
the cases of its infliction do not appear to be numerous. In 1566
the president and council of Munster, or any three of them, were
empowered to inflict torture, *'in cases necessary, upon vehement
presumption of any great otfenre in any party committed against
the Queen's Majesty."' In 15S3 Hurley, an Irish priest, was
tortured in Dublin, by "toasting his feet against the fire with hot
boots."* In the case of My.agh, in 1581, the accused was brought
over from Ireland by command of the lord deputy to bo tortured
in the Tower.' In 1615 one O'Kennan was put to the rack in
Dublin by virtue of the lord deputy's commission.* In 1627 the
lord deputy doubted whether he had authority to put a priest
named O'CiilIenan to the rack. An answer was retui'ned by Lord
Killultagh to the effect that "you ought to rack him if you saw
cause and hang him if you found reasou. "'

British Colonics and Dependencies.—The infliction of torture in any
British colony or dependency has usually been regarded as contrary
to law, and ordered only by arbitrary authority. It is true that in
the trial of Sir Thomas Victon in 1806, for subjecting, while governor
of Trinidad, a woman named Luisa Calderon to the torture of the
picquet,'" one of the grounds of defence was that such torture was
authorized by the Spanish law of the islaud, but the accused was
convicted in spite of this defence, and the final decision of the
Court of King's Bench, in 1812, decreeing a respite of the defendant's
recognizances till further order, was perhaps not so much an
aflirmation of the legality in the particular instance as the practical
expression of a wish to spare an eminent public servant.'' As to
India, the second charge against Warren Hastings was extortion
from the begums of Oude by means of the torture of their servants.

"

In the present Indian Penal Code and Evidence Act there are pro-
visions intended, as Sir James Stephen says,'^ to prevent the
practice of torture by the police for the purpose of extracting con-
fessions from persons in their custody.'* In Ceylon torture, which
had been allowed under the Dutch government, was expressly
abolished by royal proclamation in 1799.

United S.taUs.—One instance of the peineforte et dure is known.
It was inflicted in 1692 on Giles Cory of Salem, who refused to
plead when arraigned for witchcraft." The constitution of the
United States provides, in the words of the Bill of Rights, that
cruel and unusual punishments are not to be inflicted.'* This is

repeated in the constitutions of most States. The infliction of cruel
and unusual punishment by the master or officer of an American
vessel on the high seas, or within the maritime jurisdiction of the
United States, is punishable with fine or imprisonment, or both.''

1 The thnmbscrew with which Carstarea had been tortured was afterwards
presented to liim as a remembrance by die Privy Coiinai.

* Persons subjecte. to more than usual torture from the boot were said to be
'* extremely booted."

* This seems to have been used In one case in England. Lecky, Rationalism
VI EuTlbpc vol. 1. p. 122.

* llallam, Const. Hist., vol. lit p. 436. See Burnet, Eitt. of Oan Time, vol. I.

p. .583, land Scotu^sd, vol. xsl. p. 516.
» Fronde, Stst. of England, vol. viii. p. 386. " Ibid., vol. xl. p. 263.

I
Jardlne, p. 29. » Cat. Slate Papen (Msh series, 1615-1625), p. 78.
Jardine, p. 64.

'tt In the picquet the sufferer was supported only on the great toe (which rested
on a shaiT) stake), and by a rope attached to one arm.
" 30 Stale Trials, 44a.
32 See the Report of the ProceediDjrs, vol. L, and Macanlay's Essay on Warren

Hasllnp". 13 Stephen, Indian Etidence Act, p. 126.
>< 55 327-331 of Code : 55 25-27 of Act:
tt Bouvier, Lati met., s.v. "Peine Forte et Dure."
•* Amendments. Art. vlu. 17 United Stat., } 5347.

Continental Stales.—The principles of Roman law were general!^
adopted. Want of space unfortun.itely prevents a detailed exami-
nation of the law of otljer countries, but that of Italy may fairly
be taken as the type of a system which reached at its maturity a
certain revolting completeness of which it is diflicult to speak with
patience. 'The law as it existed in Italy is contained in a long Hue
of authorities, chiefly supplied by the school of Bologna, beginning
with the glossatores and coming down through tho yost-glossatores,

until the system attained its perfection in the vast work of

Farinaccius, written early in the 17th century, where every pos-
sible question that could arise is treated with elaborate minuteness.
The writings of juiists were supplemented by "a large body of legis-

lative enactments in most of the Italian states, extending from the^

constitutions of the emperor Frederick II. down to the last century.
It is not unto Bartolus (1314-1357) that the law begins to assums
a definite and complete form. In his commentary on book xlviiL
of the Digest he follows Roman law closely, but introduces some
further refinements: e.g., though leading questions may not be
asked in the main iijquiry they are admissi'ole as subsidiary. The:»
is a beginning of cUssification of indicia. A very full discussion
of the law is contained in the work on practice of Hippolytus'do
MarsUiis," a jurist of Bologna, notorious, on his own admission, as
the inventor of the tortnre of keeping without sleep. He defines
the question as inquisitio vcrtlatis per tormeiita et cordis dolorem,'
thus recognizing the mental as well aa the physical elements ia
torture. It was to be used only in capital cases and atrocious crimes.
The works of Farinaccius and of .Julius Clarus nearly a century
later were of great authority from the high official positions filled

by the writers. Farinaccius was procurator-general to Pope Paul V.,
and his discussion of torture is one of the most complete of any.'*
It occupies 251 closely printed folio pages with double columns.
The length at which the subject is treated is one of the best proofs
of the science to which it had been reduced. The chief feature of
the work is the minute and skilful analysis of indicia, fama,
prsesumptio, and other technical terms. Many definitions oUndicium
are suggested, the best perhaps heing conjectura ex probabilibus et rum
necessariis orta, a guibus potest abesse Veritas sed non vfrisimilitudo.
For every infliction of torture a distinct indicium is required. But
this rule does not apply where it is inflicted for dbcovering
accomplices or for discovering a clime other than that for which it;

was originally inflicted. Torture may be ordered in all criminal
cases, except small oflences, and in certain civil cases, such as
denial of a depositum, bankruptcy, usury, treasure trove, and fiscal

cases. It may be inflicted on all persons, unless specially exernpted
(clergy, minors, &c.), and even those exempted maybe tortured
by command of the sovereign. There are three kinjs of torttire,

Icms, gravis, and gravi^sima, the first and second corresponding to
the ordinary torture of French writers, the last to theextraordinary.
The extraordinary or gravissima was as much as could possibly be
borne without destroying life. An immense variety of tortures is

mentioned, the most usual being the tying of one hand only with
the cord. The judge could not begin with torture ; it was only
a subsidium. If inflicted without due course of law, it was void
as a proof. The judge was liable to penalties if he tortured without
proper indicia, if a privileged person, or if to the extent that death
or permanent illness was the result. An immense variety of tor-

tures is mentioned, and the list tended to grow, for, as Farinac-
cius says, judges continually invented new modes of torture to
please themselves. Numerous casuistical questions are treated at
length. Could a priest reveal an acknowledgment of an intended
crime made to him in confession ? What kinds of reports or how
much hearsay evidence constituted fame ? How far was a con-
fession allowed to *be extorted by blandishments or false promises
on the part of the judge ? Were theie three or five grades in
toiture? Julius Clarus of Alessandria was a member of the council
of Philip 11.^" To a great cxtenthe follows Farinaccius. He puts
the questions for the consideration of tho judge with great clear-

ness. They are—whether (1) a crime has been committed, i2)

the charge is one in which torture is admissible, (3) the fact can
be proved otherwise, (4) the crime was secret or open, (5) the object
of the torture is to elicit confession of crime or discovery of
accomplices. He admits the tremendous power given to a judge of
torturing a witness should he suspect that the latter knows Uie
truth and is concealing it. An accuser may not be racked with
the accused in order to test his sincerity. Tho clergy can be
tortured only in charges of treason, poisoning, and violation of
tombs. On the great question whether there are three or five

grades, he de-iidcs in favour of five, viz., threats, taking to the
place of torment, stripping and binding, lifting on the rack, rack-
ing. Other Italian writers of less eminence have been referred to-

for the purposes of this article. The burden of their writings is
practically the same, but they have not attained tho systematic
perfection of Farinaccius. Citations from many of them are made
by Manzoni(see below). Among others are Guido de Suzara, Paria

'8 Praclica Criniinalis quse Acero'da nuncvpatur, Venice. 1532.

^ Py-axis et Theorica Cnminalis. bk. ii, tit. v. quest. 36-51, Frank/ort, 1622,
*^ Practtca Crimmatis Finalis, Lyons, 1637.
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He Puteo, JEgUliiis Bossius of Milan, Casonus of Venice, Decianus,

Follerius, and Tianquillus Ambrosiauus, vliose works cover tlie

period from the 13th to the end of the 17th century. ' The law

depended mainly on the writings of the jurists as interpreters

•f custom. At the same time in all or nearly all the Italian

states the customary law was limited, supplemented, or amended

by legislation. That a check by legislative authority was neces-

sary appears from the glimpses afforded by the writings of the

jurists that the letter of the law was by no means always fol-

lowed.' The earliest legislation after the Roman law seems to

te the constitutions of the emoeror Frederick II. for Sicily pro-

mulgated in 1231.

Several instances of the torture of eminent persons occur in

Italian history. The historical case of the greatest literary interest

is that of the pei-sons accused of bringing the plague into Milan

in 1630 by smearing the walls of houses with poison. Au analvbis

of the case was undertaken by Verri ' and Manzoni,' and puts in a

clear light some of the abuses to which the system led in times

of popular panic. Convincing arguments are urged by Manzoni,

after an exhaustive review of the authorities, to prove the ground-

lessness of the charge on which two iunoceut persons underwent

the torture of the canape, or hempen cord (the effect of which was

partial or comjilete dislocation of the wriat), and afterwards suffered

death by breaking on the wheel. The main arguments, shortly

stated, are these, all based upon the evidence as recorded, and the

law as laid down by jurists. (1) The unsupported evidence of an

accomplice was treated as an iadUiwn iu a case not one of those

exceptional ones in which such an itidiciicm was sufficient. The
evidence of two witnesses or a confession by the accused was neces-

sary to establish a remote indicium, such as lying. (2) Hearsay

fvideuce was received when primary evidence was obtiinablo. (3)

The confession made under torture was not ratified afterwards.

(4) It was made iu consequence of a promise of impunity. (5^ It

was of an impossible crime.

Much general Infomiatlon on the subject will be found In the works of Mr Lea
and Mr Lecky, to which reference has already been umu», in the Putitig C\iclO'

ptfjia, S.V. "Torture," In Zcdler's Cuicertal Lexicon, b.t. "Toilur," and hi

Iteyer'ft Eip -it des Jnstttutions JuJiciatres. ror Enfiland. Jardllie's work Is the

Standard authotlty. Thlrty-slx kinds of torture are descrWipd in Slejcr's Ar>n-

v*riiitioni'Lfiikon,^.\. "Toitur," Inshiiments of toiture arL still prttjerved In

(he Tower of London and In the museums of Munich, Rallsbon. Nureinlierg, The
HflKue, and otlier places. Tlio^e at the Tower are the Iron cctllar, the bilboes, the

thu-T)f>»rrew, anil the scavenger'a (laughter. There la also a model of one of the
forms of the rack. (J. Wt.)

TORY. See Whig and Tory.

TOTEMISM. A totem is a class of material objects

which a savage regards with superstitious respect, believing

that there exists between him and every member of the

class an intimate and altogether special relation. The

uame is derived from an Ojibway (Chippeway) word which

was first introduced into literature, so far ai appears, by

J. Long, an Indian interpreter of last century, vho spi.lt

it tolam* The connexion between a man and his totem

is mutually beneficent : the totem protects the man, and

the man shows his respect for the totem in various ways,

by not killing it if it be an animal, and not cutting or

gathering it if it be a plant As distinguishea from a

fetich, a totem is never an isolated individual, but always

a class of objects, generally a sppcies of animals or of

plants, more rarely a class of inanimate natural objects,

very rarely a class of artificial objects.

Considered in relation to men, totems are of at least

three kinds :—(1) the clan totem, comraoa to a whole clan,

and passing by inheritance from generation to generation
;

(2) the sex totem, common either to all the males or to all

the females of a tribe, to the exclusion in either case of

the otner sex; (3) the individual totem, belonging to a

single individual and not passing to his descendants.

Other kinds of totems exist and will be noticed, but they

aaay perhaps be regarded as varieties of the clan totem.

The latter is by far the most important of all : and where

we speak of totems or totemism without qualification the

reference is always to the clan totem.

T/ie Clan Totem.—The clan totem is reverenced by a

body of men and women who call themselves by the name

' For instance, Paris do Puteo illustrates the extra-legal cruelties

Ronietimes practised by asserting that he saw a judge seize an accused

by the hair of the head and dash his head against a pillar in order to

sxtort a confession. ' Osservazioni suUa Torlura.

» Sloria dell I, Colonrttt Infame.

f Vot/aijea and TraceU of aii Indian Inlerjirtt";
•" '91.

of the totem, believe themselves to be of one blood, de-

scendants of a common ancestor, and are bound together

by common obligations to each other and by a common
faith in the totem. Totemisin is thus both a religious and
a social system. In its religious aspect it consists of the

relations of mutual respect and protection between a man
and his totem ; in its social aspect it consists of the rela-

tions oi the clansmen to each other and to men of other

clans. In the later history of totemisin these two sides,

the religious and the social, tend to part company ; the

social sys_tem sometimes survives the religious ; and, on
the other hand, religion sometimes bears traces of totemism
in countries where the social sjstem based on totemisin

has disappeared. AVe begin with the religious side.

Toteinisiii as a tteligion, or the Relation between a Man
and /its Totem.—The members of a totem clan call them-

selves by the name of their totem, and commonly believe

themselves to be actually descende<l from it.

Thus the Turtle clan of thi Iroquois ore descended from a fat I)eacea$

turtle, which, burdened b)' tiie weight of its shell in walking, con- from
trived bj great «»ertions to throw it o!f, and thereafter gradually tote^.
developed iuto a man." The Cray -Fish clan of the Choctaws were
originally cra3'-fi;:h and lived underground, coming np occasionally

through the mud to the surface, t^iico a ]iarty of Choctaws smokctl
them out, and, treating tbeui Kiuiii^, taught them the Choctaw
Uiig'iage, taught them to walk oq t\to legs, made them cut off their

toe nails and pluck the h"»ir from tlu-ir bodice, alter which they
adopted them into the trilw But the lest of their kindred, the
cray-fish. are still U\iiig uudcrground.* The Osagcs arc descended
from a male snail and a female beater, llie sriail burst his eliell^

developed arms, feet, and legs, and become a fine tail man; after-

wards ho married the bcnver maid.' Some of the clans of western

Australia are descended from ducks, swans, and other waterfowl.^

In Senegambia each family or clan is descended from au animal
(hippopotamus, scorpion, &c. ) with which it counts kindred."

Somewhat dilferent are the myths in which a human ancestress

IS said to have given birth to «n animal of the tottni si^ecies.

Thus the Snake clan among the Moouis of Arizona are descended

from a woman who gate birth to snakes."' The liakaial in westeia

e(|natorial Africa believe that their women once gave birth to tho

totem animals; oue woman brought forth a calf, others a crocodile,

hippopotamus, luonkey, boa, and wild pig.''

Believing himself to be descended from, and therefore Resj-tof

akiu to, his totem, the savage naturally treats it with respect, ^"low*
y

If it is an animal he will not, as a rule, kill uor eat it. In

the Blount Gambler tribe (South Australia) "a man does

LJt kill or use as food any of the animals of the same sub-

division with himself, exceptinij when hunger compels; and
then they express sorrow for ha\ing to eat their tvingong

(friends) or tnmandnr/ (their fle^^h). When using the last

word they touch their breasts, to indicate the close relation-

ship, meaning almost a part of themselves.

To illustrate :—Oue day oue of the blacks killed a crow. Three
or four Ha\s a'terwards a Booilwa (crow) named Larry died. He
had been ailing for some days, hut the killincr of his miigong
hastened his death '- The tribes about the Gulf of Carpentaria

greatly reverence their totems: if any one wore to kill the totem
animal in presence of the man whose totem it was, the latter would
say, " ^^'hat for you kill that f^'low ( that my father ! " or " That
brother belonging to me you hove killed : why did you do it f " '•

Sir George Grey says of the western Austialinn tiibcs that a man
will never kill an animal of his kulong (totem I species if he finds

it ajleep ; "indeed, ho always kills it reluctantly, and nevo»

without affording it a chance to escape. This arises from thfl

family belief that some one individml of the species is their nearest

friend, to kill whom would be a great crime, aud to be carcfullj

avoided." '* Amongst the Indians of Rritish Columbia a man wilj

' Second Ann)uU Rrport of the Bureau of Ethnology, Wasliir^on,

1883, p. 77, • Catlin. .VoiM American Indiana, li p. 128.

' Schoolcraft, T)<f American Indians, p, 95 sy. ; Lewis and fllark^

Tratela to the Source of Uie Missonri Hirer, London, 1816, L p '*

' Sir George Grey. Vocabulary of bialcctn of S. W. Atistralia.

• Hevue d Ethnographic, in. p. 396, v. p. 81.
'" Bourke, Snake Dance uf the Moquia of Aria>na, p. 177.
'^ Du Chaillu, Explorations in Equatorial Africa, p. 808.
" Stewart in Fison and Howitt. Kumilaroi and Kurnai, p. 169.
" Jour. Anthrop. Inst., xiii. p. 300.

C* Grey, Journals of Two Exjiediliona in North- Weat and Weatert

Auatralia, n n. 228.

toten,^
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fievefkill his totem animal , If Ke sew aOBtier' do it, he will hide
his face for sliaine, and afterwards demand compensation for

the act. '^VheIle^e^ one of tlieae Indians exhibits his totem
badge {as by paiiitin<* it on his forehead\ all persons of the same
totem are bound to do honour to it by casting property before it.

^

The Damaras in South Africa are divided into totem clans, called

"eandas"; and according to the clan to which they belong they
refuse to partake, e.g., of an ox marked with black, white, or red
«rtot3, or of a sheep without horns, or of draught oxen.. Some of
them will not even touch Tes.sels in which such food has been
cooked, and avoid even the smoke of the fire which has been used
to cook it.^ The negroes of Senegambia do not eat their totems.'
The Mundas (or Mundaris) and Oraons in Bengal, who are divided
into exognmous totem clans, will not kill or eat the totem animals
which give their names to the clans.'' A romdrk.ible feature of
some of these Oraon totems is that they are not whole anira.ils, but

Farts of animals, aa the head of a tortoise, the stomach of a pig.

n such cases (which are not confined to Bengal) it is of course
not the whole animal, but only the special part, that the clans-

men are forbidden to eat. Such totems may be distinguished aa
sjilit totems. The .fagannathi Kurahar in Bengal abstain from
killing or injuring' the totems of their respective clans, and they
bow to their totems when they meet them.'

When the totem is a plant the rules are such as these.

A native of western Australia, whose, totem is a vegetable,
" may not gather it under certain circumstances and at a
particular period of the year." " An Oraon clan, whose
totem is the kujrar tree, will not eat the oil of that tree,

nor sit in itj shade.^ The Red Maize clan of the Omahas
|will not eat rod maize. Those of the people of Ambon
and Uliase who are descended from trees may not use
these trees for firewood.

The rules not to kill or eat the totem are not the only

taboos ; the clansmen are often forbidden to touch the

totem or any part of it, sometimes even to look at it.

Thus the Elk clan of the Omahas neither cat thefiesh nor touch any
jpart of the male elk.' The Deer-Head clan of the Omahas may not
touch the skin of any animal of the deer family, nor wear moccasins
•of deerskin, nor use the fat of the deer for hair-oil ; but they may eat
She flesh of deer." Of the totem clans in Bengal it is said that they
Tare prohibited fiom killing, eating, cutting, burning, carrying, using,

&c.,' thetotem.^" The Bechuanas in South Africa, who have a well-

developed totem system, may not eat nor clothe themselves in the
skin of the totem animal. ^^ They even avoid, at least in some cases,

*o look at the totem. Thus to a man of the Bakuena (Bakwain) or

(Crocodile clan, it is "hateful and unlucky" to meet or gaze on a

^crocodile ; the sight is thought to cause intiammation of the eyes.

; Sometimes the totem animal is fed or even kept alive in captivity.
' Among the mountaineers of Formosa each clan or village keeps its

Ltotem (serpent, leopard, &c.) iu a cage.^- A Samoan clan whose
/totem was the eel used to present the fii"st fruits of the taro planta-

tions to the eels.^^ Amongst the Narrinyeri in South Australia men
of the Snake clan sometimes catch snakes, pull out their teeth or

sew up their mouths, and keep them as pets." In a Pigeon clan

of Samoa a pigeon was carefully kept and fed." Amongst the
Kalang in Java, M'hose totem is the red dog, each family as a rule

keeps one of these animals, which they will on no account allow to

be "truck or ill-used by any one."
The dead totem b mourned for and buried like a dead clansman.

'In Samoa, if a man of the Owl totem found a dead owl by the
, road side, he would sit down and weep over it and beat his forehead

f
"with stones till the blood flowed. The bird "would then be wrapped

t "up and buried with as much ceremony as if it had been a human
being. " This, however, was not the death of the god. He was '

supposed to be yet alive, and incarnate in all the owls iu existence.""

The generalization here implied is characteristic of totemlsm; it is

not merely an individual but the species that is reverenced. The
Wanika in eastern Africa look on the hyaena as one of their

' R.-C. Mayne, British Columbia, p. 258.
« C. J. Anderson, Lake Ngami, ilZ sg. • Hev. d^Elhn., iii. 896.
* Dalton in Trai.s, Kthvolog. Sac., new series, \i. j). 36 ; Id.,

Ulinol ef Bengal, pp. 189, 254; Ai. Qvart. Rer., Jiily 1886, p. 76.
° As. QimH. Uev., July 1836, p. 79. • Grey, Journals, li. 228 s,j.

' Ualton, Ethu. of lien gal, 254; Id., Trans. Elhiiol. Soc, vi. 36.
* E. James, Expeditiai., from PittsVvrgh to tJi£ Rocky Mountains,

. V- ^7 ; Third Rep. Bur. Etlmol., p. 225.
* James, loc. oil. ; Third Rep., 245. '» As. Qvart. Rev., July 1886.
" Casalis, The Bdsutos, 211.
" Ferhandl. drrr Berliiier Oesell. f. Anlhropologie, 1882, p. (62),
** Txirner, Samoa, p. 71.
'* A'ative Tribes of S. Aiuitralia, p. 63. " Turner, oj). cit., p. 64.
'• Raffles, Hist, of Jam, i p 328. ed. 1817. '

*' Toner, op. ci,., p. 21, cf. 26, 60 sg. ^

ancestors, and tno death of an hya:na is mourned by the wliofa
poonlo ; the mourning for a chief is said to be as nothing comparej
to the mourning for an hy.xna."' A tribe of southern Arabia used to
bury a dead gazelle wherever they found one, and the whole tribe
mourned for it seien days.'" A Californian tribe which reverenced
the buzzard held an aunual festival at wliich the chief ceremony was
the killing of a buzzard without losing a drop of its blood. It was
then skinned, the feathers weie preserved to make a sacred dress for
the medicine-man, and the body was buried iu holy ground amid
the lamentations of the old women, who mourned as for the loss of
a relative or friend.^

As some totem clans avoid looking at their totem, so others are
careful not to speak of it by its proper name, but use descriptive'
epithets instead. The three totems of tlie Delawarcs—the wolf,j
turtle, and turkey—were referred to respectively as "round foot."
"crawler," and "not chewing," the last referring to the bird's habit
of swallowing its food

; and the clans called themselvai, not Wolves,'
Turtles, and Turkeys, but " Round Feet," " Crawlers," and " Those
who do not chew.''^' The Bear clan of the Ottawas called them-
selves not Bears but Big Feot'^ The object of these circumlocu-
tions is probably to give no offence to the worshipful animah

The penalties supposied to be incurred by acting di.'^re- Conse-

spectf Lilly to the totem are various. The Bakalai think l^^^'^f

that if a man were to eat his totem the women of his
*

, 11' i-,., .,.., respect
clan would miscarry and give birth to annuals of the totem to tot»^

kind, or die of an awful di.'=ease.^ The Elk clan among
the Omahas believe that if any clausman wore to touch
any part of the male elk, or cat its fle^h or the flesh of

the male deer, he would break out in boiU and white spots

in different parts of the body.^* The Red JIaize subclan

of the Omahas believe that, if they were to eat of the red

maize, they Avould have running tsores all round their

mouth. -^ And in general the Omahas believe that to eat,

of the totem, even in- ignorance, would cau-'e fickness, not
only to the eater, but alfo to his wife and children.-'*

The worshippers of the Syrian godde.-is, whose creed was
saturated with totemi.-in, believed that if they ate a .«prat

or an anchovy their 'v\'hole bodies would break out iu ulcers,

their legs would waote away, and their liver melt, or that

their belly and legs would swell up.^'

The Famoan.<! thought it death to injuie or eat their

totems. The totem v;a:i supposed to take up his abode in

the sinner's body, and there to gender the very thing

which he had eaten till it, caured hi.i death.
^"^

Thus if a Turtle man ate of a turtle ho grow \evy ill, and the Samoa,
voice of the turtle was heard in his insixle saying, " lie ate mo ; mode «
I am killing him."™ In rucli cases, however, tlie Painoans had a appeasi

niode of fii)jiea; iiig the angry totem. Tlie olfeudcr himself or one totem,'

of his clan was wraj)ped iu leaves and laid iu an unhcnted oven,
as if he were about to be bakcil. Thus if amongst the Cuttle-Fish
clan a visitor had caught a cuttlc-firh and cooked it, or if a Cuttle-
Fish man had been present at the eating of a cutlle-lish, the Cuttle-

Fish clau met and chose a man or woman who went through the
pretence of 1 eing baked. Othcrwisi a cuttle-fish would grow iu

the stomach of some of the clan and be their death. '"

In Australia, also, the puniphment for eating the totem Aus-

appear.-A to have been firkiie.=.s or death.'' But it is not
*'^'' '"*

merely the totem which is tabooed to the Australians,
t^lioos,

they have, besides, a very elaborate code of food prohibi-

tions, which vary chiefly with age, being on the whole
^j

stricte.it and mort extensive at puberty, and gradually ^1

relaxing with advancing yeiw Thus young men arL for

bidden to eat the emu; if they ate it, it i.", thought that

they would be afflicted with .sores all over their.bodics.'"

'** Charles New, Life, Waj.derintjs, Jr., in Edstent Africa, p. 122,
^" Ro\>%r\AOM'A\\'i\\\\l Kinship and Miiniiigci,! K'trlf/ AriU'in,]} 19.5.

^^ Boscana, in Alfred Robiujou's Life in 1\,hf'/ntn, p. 291 sg ;

Bancroft, Native Races of the Pacific ^iaica, iii. p. 168.
'"^ Brinton, The Lenaxjc ai.il Vtcir Lcqenils,\>.'iS ; Moi-gan, ,lfic. ."vjc.,'

p. 171; Heckewekler, p. 247.
=^ See Acad., 27th Kept. 1884, p. 503.
" Du Chaillu, EqwU. Afr., p. 309. - " Third Rep , 22.5.

^ TUd., 231. '" Janits, Expal. to (he Richii Mountains, ii. p. 50.

^ Plutarch, De Supers!., 10; !-'eldrn, f)e JJis Svris, p. 269 ag.,

Leipsic, 1668. ^ TuracT, Samni, [>. 17 .ig.
-" yJiV., p. 50.

*" Tunier, ,'?nn.oa, p. 31 sg. " J. A. I., xiii. p. 192.
^^ T. L. llitchell. Three Expediliviis into tie /iilamr of J:' iilrri\.

Ans'ratia, ii. p. 341. -
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The relation between a man and his totem is one of

Mutual help and protection. If the man respects and cares

for the totem, he expects that.tho totem will do the same

fey him. In Senegambia the totems, when they are

dangerous animals, will not hart their clansmen; e.g., men

of the Scorpion clan affirm that scorpions (of a very deadly

kind) wiU run over their bodies without biting them.i A
Snake clan (Ophiogenes) in Asia Minor, believing that

they were descended from snakes, and that snakes were

their kinsmen, submitted to a practical test the claims of

any man amongst them whom they suspected of being

no true clansman. They made a snake bite him; if he

survived, he was a true clansman ; if he died, he was not.2

The Psylli,' a Snake clan in -Africa, had a similar test of

kinship ; they exposed their new-born children to snakes,

and if the snakes left them unharmed or only bit without

killing them, the children were legitimate ; otherwise they

were ba^tards.^ In Senegambia, at the present day, a

python is expected to visit every child of the Python clan

vithin eight days after birth.*

Other totem clans regard a man who has been bitten by

the totem, even though he eurvivrs"; as disowned by the

totem, and therefore they expel him from the clan.

Among the Crocodile clan of the Bechuanas, if a man has

been bitten by a crocodile, or merely had water splashed

over him by a crocodile's tail, he is expelled the clan.'

But it is not enough that the totem should merely

abstain from injuring,' he must positively benefit the men

who put their faith in him. The Snake clan (Ophiogenes)

of Asia Minor believed that if they were bitten by an

adder they had only to put. a snake to the wound and

their totem would suck out the poison and soothe away

the inflammation and the pain.^ Hence Omaha medicine-

men, in curing the sick, imitate the' action and voice of

their (individual) totem.'' Members of the Serpent clan iu

Senegambia profess to heal by their touch persons who have

been bitten by serpents.* A similar profession was made

in antiquity by Snake clans in Africa, Cyprus, and Italy.»

Acain, the totem gives his clansmen important informa-

tion "by means of omens. In the Coast Murring tribe of

New South Wales each man's totem warned him of com-

ing danger ; if his totem was a kangaroo, a kangaroo

would warn him against his foes." The Samoan totems

gave omens to their clansmen. Thus, if an owT flew

before the Owl clan, as they marched to war, it wad a

signal to go on ; but if it flew across their path, or back-

wards, it was a sign to retreat.'' Some kept a tame owl

on purpose to give omeus in war.'^

"Wlien the conduct of the totem is not all that his

clansmen could desire, they have various weji of putting

pressure on him.

Thus, in harvest time, when the birds eat the -orn, the Small Bird

cUn of the Oniahas take some corn which they chew and spit over

the field. This is thonsht to keep the biids from the crops." If

worms infest the corn the Reptile clan of the Omahas atch some of

them and pound them up with some grains of 'orn which ha\ e been

heated. They make a soup of the mixture and eat it, believing that

the corn will not be infested again, at least for that year." During

a fog the men of the Turtle aubclau of the Omahas used to draw

• Jievue d' Ethnograpkie, iii. p. 396.

' Varro iu Priscian, x. 32, vol. i. p. 524, ed. Keil. For the snake

descent of the clan, see Strabo, niii. 1, 14; ^lian, y. A., xii. 39.

» Varro, loc. cit.; Pliny, iV. 7/., vii. § 14. Pliny has got it wrong

end on. He says that if the snares did not leave the children they

were bastards. We may safely correct his statement by \ arro's.

* Kevue cC Ethnograpltie, iii. p. 397.

» Livingstone, South Africa, p. 235. ' Strabo, xill. 1, 14.

' James, Expedition to the Rocky itounlamn, i. p. 247.

» Rm!ue d"Ethnographic, iii. p. 396.
» Pliny, JV. B., xxviii. 30. ^^ /. A. T., xiii. 195 n, ivl. 46.

'' Turner, Samoa, 21, 24, 60. " Ibid., 25 sq.

" Third Report, p. 23'* sq. The idea perhaps is that the birds

tat in the persons of their .l.-'nsmcD, and givo tangible evidence that

they have eaten their fill. " Thi.d r.ey., 248.

the figure of a turtle on the picuul with its face to the south

On the head, tail, mi Idle of the back, and on each leg were

placed small pieces of a led breech-cloth with some tobacco. This

was thought to make the fog disappear."

In order, apparently, to put himself moje fully urnier

the protection of the totem, the clansman is in the habit

of a.isimilating himself to the totem by dressing in the skin

or other part of the totem animal, arranging his hair and

mutilating hid body so as to resemble the totem, and repre-

senting it on his body by cicatrices, tattooing, or paint.

Among the Thlinkets on solemn occapions, such as dances,

memorial festivals, and buiials, individuals often appear disguised

in the full fornt of theii totein animals ; and, as a rule, each clans-

man carries at least an easily recognizable part of his totem with

him." Amongst the Omahas, tlie smaller boys of the Black Shoulder

(Bufl'alo) clan wear two locks of hair iu imitation of horns." The
Small Bird clan of the Omahas " leave a little hair in front, over

the forehead, for a bill, and sonle at the back of the head, for the

bird's tail, with m'i 'h over each ear for the wings. " " The Turtle

subclan of the Omahas " cut off all the hair from a boy's head,

except six locks ; two are left on each side, oue over the forehead,

and one hanging down the back iu imitation of the legs, head, and

tail of a turtle."'" The practice of knocking out the upper l>on»

teeth at puberty, which prevails in Australia nud elsewhere, is, of

was once, probably an imitation of the totem. The Batoka in

Africa who adopt this practice say that they do so in order to b*

like oxen, while those who retain their teeth are like zebras.'"

The Haidas of Queeu Charlotte Islands are universally tattooed, Tatto*

the design being iu all cases the totem, executed in a conventional ingr

style. When several families of different totems live together in

the same large house, a Haida chief will have all their totems

tattooed on his persoa " Tribes in South America are especially

distinguished by their tattoo marks, but whether these are totem

marks is not said.^^ The Australians do not tattoo_ but raise

cicatrices ; in some tribes these cicatrices are arranged in patterns

which serve as the tribal badges, consisting of lines, dots, circles,

semicircles, hc.'^ According to one authority, these Aust»a'aan

tribal badges are sometimes representations of the totem."

Again, the totem is unmotimea painted on the person of the ciana-

mau. This, aa we have seen (p. 468), is sometimes done by the

Indians of British Columbia. Among the Hurons (Wyandots)

each clau had a distinctive mode of painting the face ; and, at least

in the case of the chiefs at installation, this painting represents

the totem. =' Among the lloquis the representatives of the clans at

foot-races, d^inces, &c, , have each a conventional repreaentation of

his totem blazoned on breast or back.*"

The clansman also affixes his totem mark as a signature
.

to treaties and other documents,^^ and paints or carves it

on his weapons, hut, canoe, kc
The identification of a man with his totem appears

further to have been the object of various ceremonies

observed at birth, marriage, death, and on other occasions.

Birth Ceremonies.—On the fifth day after birth a child Birtk

of the Deer-Head clan of the Omahas is painted with red
J^^^

spots on its back, in imitation of a fawn, and red stripes

are painted on the child's arms and chest. All the Deer-

Head men present at the ceremony make red spots on theii

chests. 23 Vihen a South Slavonian woman has given birth

to a child, an old woman runs out of the house and calls

out, "A she-wolf has littered a he-wolf," atfd the child is

drawn through a wolfskin, as if to simulate actual birth

from a wolf. Ftirther, a piece of the eye and heart of a

" ThiTd Report, 240. „„ t, . »
" Holmberg In Actt Soc. Sciei t. Fer.nica,, Iv. 293 sq., 328 ;

PetrofT,

Rfport on Pop dation, Ii.duatries, at d Resources of Alaska, p. 166.

" Th rd Rep., 229. '» Jlid., 238. » Ibid., 240.

» Livingstone, South Africa, p. 532.

a Geoton. S,<rv. of Cannda, Rep. for 1878-79, pp. 108b, 1S6b ;

Sv.--thsor,^aii Centra, to Knowl., vol. txi. No. 267, p. Z sq:; Nature

20th January 1887, p. 285 ; Fourth Ant.ual Repoit of the Bureaitof

E'hnology, Washington. 1886, p. 61 sq.

=» Martiua, Zur Ethnographic Auerica s, aimal Braailiena, p. 65.

=« Brough Smyth, Aborigines of Victoria, i. p. xli. sq., 295, ii. 313;

Ejre Jour., u. 333, 335; Ridley, Kamilaroi, p. 140; Jour, and

Proc. R. Soc. N. & Wales, 1882, p. 201.

" Mr Chatfleld, in Fison and Howitt, Kaimtarot and Kurnai, p-

66 n. On tattooing in connexion with totemism, see Haborlandt in

ililtheil. der anthrop. Qesell. in, \Vifn, xv. (1885) p. [63] sq.

» First Rep., pp. 62, 84. *" Bourke, Snake Dance, p. 229.

^ Heckewelder, Irdi'-.n Kitions, p. 247.
» Third Rep., p. 245 cq.
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4:re-

wolf are sewed into the cliild's shirt, or Lung rouna lu

Beck; and, if several children of the family have died

before, it is called Wolf. The reason assigned for some of

these customs is that the witches who devour children

will not attack a wolf.^ In other words, the human child

is disguised as a wolf to cheat its supernatural foes. The
same desire for protection against suiJernatural danger

may be the motive of similar totemic customs, if not of

totemism in general.

Marria'je Ceremonies.—Among the Kalang of Java,

.vhose totem is the red dog, bride and bridegroom before

marriage are rubbed with the ashes of a red- dog's bones.^

Among the Transylvanian Gipsies, bride and bridegroom
are rubbed with a weasel skin.' The sacred goatskin

{cejis) which the priestess of Athene took to newly
married women may have been used for this purpose.^

(At Rome bride and bridegroom sat down on the skin of

the sheep which had been sacrificed on the occasion.^ An
Italian bride smeared the doorposts of her new home with
wolf's fat.'' [t is difficult to separate from totemism the
custom observed by totem clans in Ijengal of marrying the
bride and bridegroom to trees before they are married to

each other. The bride touches with red lead (a common
marriage ceremcny) a mahwA tree, clasps it in her arm.s,

and is tied to it. The bridegroom goes through a like

ceremony with a mango tree.'

Death Ceremonies.—In death, too, the clansman seeks
to become one with his totem. Amongst some totem
clans it Ls an article of faith that, as the clan sprang from
the totem, so each clansman at death reassumes the totem
form. Thus the Moquis, believing that the ancestors of

the clans were respectively rattlesnakes, deer, bears, sand,

w'ater, tobacco, ic, think that at death each man, accord-

ing to his clan, is changed into a rattlesnake, a deer, itc'

Amongst the Black Shoulder (Buffalo) clan of the Omahas
a dying clansman was wrapped in a buffalo robe with the
hair out, his face was painted with the clan mark, and his

friends addressed him thus :
" You are going to the

animals (the buffaloes). 5fou are going to rejoin your
ancestors. You are going, or your four souls are going,

to the four winds. Be strong."'

Ceremonies at Puherly.—The attainment of puberty is
Bioniesat celebrated by savages with ceremonies some of which seem
»»i)«rty.

jQ ^g directly connected with totemism. The Australian
' rites of initiation at puberty include the raising of these

scars on the persons of the clansmen and clanswomen which
serve as tribal badges or actually depict the totem. They
also include those mutilations of the person by knocking out
teeth, ifec, which we have seen reason to suppose are meant
.to assimilate the man to his totem.

At one st.af;e of these .\ustrali.in rites a number of ineu appear
on the scene honlin;,' aiij niiinins on all fours in imitation of the
(dingo or native Australian dog ; at last the leader jumps up,
,cliis]i3 his hands, and sliouts tlie totem name "wild dog " '" The
Coast Jlunin^' tribe in New South Wales had an initiatory cere-
mony at which the totem name " biowu snako " was sliouted, and
a niedicinc-man produced a live blown snake out of his mouth."
As the fund.inientul rules of totem societies are rules regulating
social intercourse', jierhaps these pantomimes Wfve intended to

bupply tlic youths witli a symbolic language by means of which
they might communicate with persons speaking Jilfcrent languages,

' Krau.ss, Sitte vnd Itrauch dcr Siidslaven, p. 541 sq.

- Raffles, Hist, of Jaoa, i. 328. On rubbing with ashes as a
religious ceremony, cf. Spencer, De Legibits Uebra-oium liitualibus,
vol. ii. diss. iii. lilj. iii. cap. 1.

* Original-.Milthell. ai($ tier ethuulog. AbtheH. dcr Iconlgl itvsem
s« Berlin, i. p. 156. * Suidas, s.v. 0171s.

' Servius ou Virgil, ^^11., iv. 374; Festus, s.v. In pdle.
« Pliny, Xal. Hist., x.xviii. 112.
' Daltoa, Mlhn. of Umgal, 194 (Mundas), 319 (Kurmis). ~ Among

the Mundas, both bride and bridegroom are sometimes mairied to mango
trees. For Kurmi totems, see As. Quart. Reo., July 1SS6, p. 77.

' Schoolcraft, I,iJ. Tr., iv. 86. ' Third Rep., p. 229.
'" -f-ji. I^xxu. 450. " Ibid., xvi. p. 43.

Ce?e-

anil tlius ascertain whether they belonged to clans with whicti
niairiago was allowed. The totem clans of the Boiliuanas have
each its special dance or pantomime, and wlit-n lliey wish to

ascertain a stranger's clau they ask him, "What do 30U dance ?"^"

We find elsewhere that dancing has Leea useil as a means of
sexual selection.

But in some ca.-es these dances seem to be purely re-

ligious. At their initiatory rites the Yuin tribe in New
South Wales mould figures of the totems in earth and dance
before them, and a medicine-man brings up out of his inside

the " magic " appropriate to the totem before which he
stand.!: before the figure of the porcupine he brings up a
stuff like chalk, before the kangaroo a stuff like glass, itc."

Again, it is at initiation that the youth is solemnly

forbidden to eat of certain foods ; but, as the list of foods

prohibited to youths at puberty both in Australia and
America extends far beyond the simple totem, it would
seem that we are here in contact with those unknown
general ideas of the savage, whereof totemism is only a

special product.

Thus the Narrinyeri youtli at initiation are forbidden to eat

twenty dilferent kinds of game, besides any food belonging to

women. If they eat of these forbidden foods it is thought they
will grow ugly.^* lu the Al^'coolon tribe, near the Gulf of
Carpentaria, tlie youth at initiation is forbidden to eat of eagle-i

hawk and its young, native companion and its young, some snakes,

turtles, ant-eaters, and emu eggs. ^* The Kurnai youth is not
allowed to eat the female of any animal, nor the emu, nor the
porcupine. He becomes free by having the fat of the animal
slneared ou his face.^^ On the other hand, it is said that-"initiatioa

confers many privileges on the youths, as they are now allowed to

eat many articles of food which were previously forbidden to

them."'' Thus in New South Wales before initiation a boy may
eat only the females of the animals which he catches ; but after

initiation (which, however, may not be complete for scveial years)

be may eat whatever he finds." In North America the Creek
youths at pubeity were forbidden for twelve months to eat of young
bucks, turkey-cocks, fowls, jiease, and salt.^*

These ceremonies seem also to be meant to admit the

youth into the life of the clan, and hence of the totem.

The latter appears to be the meaning of a Carib ceremony,

in which the father of the youth took a live bird of prey,

of a particular species, and beat his son with it till the

bird was dead and its head crushed, thus transferring the

life and spirit of the martial bird to the future warrior.

Further, he .scarified his son all over, rubbed the juices of;

the lj|rd into the wounds, and gave him the bird's heart to

eat.-'' Amongst some Australian tribes the youth at initia-

tion is smeared with blood drawn from the arms either of

aged men or of all the men present, and he even receives

the blood to drink. Amongst some tribes on the Darling

this tribal blood is his only food for two days. Among
some tribes the youths at initiation sleep on the graves of

their ancestors, in order to absorb their virtues.^ It is,

however, a very notable fact that the initiation of an,

Australian youth is said to be conducted, not by men of

the same totem, but by men of that portion of the tribe

into which he may marry. "^ In some of the Victorian

tribes no person related to the youth by blood can interfere

or assist in his initiation. '^^ V\^hether this is true of all

tribes and of all the rites at initiation does not appear.

Connected with totemism is also the Australian cers,

mony at initiation of pretending to recall a dead man tol

life by the utterance of his totem name. An old man lie^

^^ Livingstone, South Africa, p. 13 ; J. Mackenzie, Ten Year^

'Xortk of the Orange Rioer, p. 391, cf. p. 135 n. ; /. A., I., xvi. 83.
>* Jour, and Proc. R. Soc. N. .". Wales, 18S2, p. 206.
" Nat. Tribes of S. Austral., p. 17. " J. A. I., xiii. p. 295.

" Ibid., xiv. p. 316. "
Ibid., 360.

's Jour, and Proc. R. Soc. N. S. Wales, 1882, pp. 208.
^ Gs.isc'h&i, Migration Legend of the Creek Indians, L p. 186.

^ Rochefort, Hist. nnt. et mor. des Ties Antilles (Rotterdam, 1689
p. 556; Du Tertre, llistoire generate des Antilles, vol. ii. p. 377#
^ Jour, and Proc. R. Sac. N. S. Wales, 1882, i>.

172>
" Howitt in J. A. I., xiii. 458.
^ Da'^son, AveiruUan Aborigines, p. 30.
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<lowa in a grave and is covered up lightly with earth ; but

at the mention of his totem name he starts up to life.^

Sometimes it is believed that the youth himself is killed

by a being called Thuremlui, who cuts him up, restores

him to life, and knocks out a tooth.^ Here the idea

seems to be that of a second birth, or the beginning of a

ne\V life for the novice ; hence he receives a new name at

the time when he is circumcised, or the tooth knocked

out, or the blood of the kin poured on him.' Amongst the

Indians of Virginia and the Quojas in Africa, the youths

after initiation pretended to forget the whole of their former

lives (parents, language, customs, ifec), and had to learn

everything over again like new-born babes.* A Wolf clan

in Texas used to dress up in wolf skins and run about on

all fours, howling and mimicking wolves ; at last they

8ci-atched up a living clansman, who had been buried on

p» rpose, and, putting a bow and arrows in his hands, bade

him do as the wolves do—rob, kill, and murder.^ This

may have been an initiatory ceremony, revealing to the

ni>vice in pantomime the double origin of the clan—from

wvjlves and from the ground. For it is a common belief with

tC'tem clans that they issued originally from the ground.

Connected with this mimic death and revival of a clans-

man appear to be the real death and supposed revival of

the totem itself. We have seen that some Californian

Indians killed the buzzard, and then buried and mourned

over it like a clansman. But it was believed that, as often

as the bird was killed, it was made alive again. Much
the same idea appears in a Zuni ceremony described by an

eyewitness, Mr Gushing. He tells how a processioti of fifty

men set off for the spirit-land, or (as the Zunis call it)

" the home of our others," and returned after four days,

each man bearing a basket full of living, squirming turtles.

One turtle was brought to the house where Mr Gushing

was staying, and it was welcomed with divine honours.

It was addressed as, " Ah ! my poor dear lost child or

parent, ray sister or brother to have been ! Who knows
which 1 May be my own great great grandfather or

mother!" Nevertheless, next day it was killed and its

flesh and bones deposited in the river, that it might
" return once more to eternal life among its comrades in

the dark waters of the lake of the dead." The idea that

the turtle was dead was'repudiated with passionate sorrow;

it had only, they said, " changed houses and gone to live

for ever in the home of ' our lost others.' " ' The mean-

ing of such ceremonies is not clear. Perhaps, as has been

suggested,^ they are piacular sacrifices, in which the god
dies for his people. This is borne out by the curses with

which the Egyptians loaded the head of the slain bull.^

B«r Sex Totems.—In Australia (but, so far as is known at
•lems. present, nowhere else) each of the sexes has, at least in

some tribes, its special sacred animal, whose name each

individual of the sex bears, regarding the animal as his or

her brother or sister respectively, not killing it nor suffer-

ing the opposite sex to kill it. These sacred animals

^therefore answer strictly to the definition of totems.

- Thus amougst the Kurnai all the men were called Yeerung
(Emu-Wren) and all the women Djeet^un (Su[ierb Warbler). The
birds called Yeerung were the " brotfiers" ot the mon, and the

birds called Djeetgun were the women's "sisters." If the men
killed an emu-wren they were attacked by the women, if the

women killed a superb warbler they were nssailed by the men.
Yeerung and Djeetgun were the mythical ancestors of the Kurnai.'

» /. A. I., xiii. 453 sq. ' Jb., xiv. 358.
» Angas, i. 115 ; Brough Smyth, i. 75 n; /. A. I., xiv. 357, 359;

ifcU. Tr. of S. Austr., pp. 232, 269.
* R. Beverley, History of Virginia (London, 1722), p. 177 sq.;

Papper, Description de VAfrique^ p. 263.
» Schoolcraft, Ind. Tr., v. 683.
• Mr Cashing in Century Magazine, May 1883.
' See Sacrifick, vol. xxi. p. 137.

f Herod., ii. 39. » Fison and Howitt, 194, 201 sj., 215, 235.

The Kulin tribe in Victoria, in addition to sixteen clan totems,

has two pairs of sex totems: one pair (the eniu-wrcu and superb

warbler) is identical with the Kurnai pair; the other pair is the

bat (male totem) and the small night jar (female totem). The
latter pair extends to the extreme north-western confines of Vic
toria as the "man's brother" and the "woman's sister."" Th(i

Ta-ta-thi group of tribes in New South Wales, in addition to regu-

lar clan totems, has a pair of sex totems, the bat for men and i

small owl for women ; men and women address each other as Owl}
and Bats; and there is a fight if a woman kills a l>at or a man kills

a small owl." Of some Victorian tribes it is said that "the common
bat belongs to the men, who protect it against injury, even to the

half killing of their wives for its sake. The fern owl, or large goat"

sucker, belongs to the women, and, although a bird of evil omen,
creating terror at night by its cry, it is jealously protected by them.
If a man kills one, they are as much enraged as if it was one o<

their children, and will strike him with their long poles."'^

The sex totem seems to be still more sacred than the

clan totem ; for men who do not object to other people

killing their clan totem will fiercely defend their sex totem

against any attempt of the opposite sex to injure it.'^

Individual Totems.—It is not only the clans and the Indl-

sexes that have totems ; individuals also have their own t^'*
special totems, i.e., classes of objects (generally species of

animals), which they regard as related to themselves by

those ties of mutual respect and protection which are

characteristic of totemism. This relationship, however, in

the case of the individual totem, begins and ends with the

individual man, and is not, like the-clau totem, transmitted

by inheritance. The evidence for the existence of indi-

vidual totems in Australia, though conclusive, is very

scanty. In North America it is abundant.

In Australia we hear of a medicine-man whose clan totem throtigh

his mother was kangaroo, but whose "secret" {i.e., individual)

totem was the tigef-snake. Snakes of that species, therefore, would

not hurt him." An Australian seems usually to get his individual

totem by dreaming that he has been transformed into an animal of

the species. Thus a man dreamed three times he was a kangaroo;

hence ho became one of the kangaroo kindred, and might not eat

any part of a kangaroo on which there was blood ; he might not

even cany home one on which there was blood. He mi^ht eat

cooked kangaroo ; but, if ho were to eat the meat with the blood oi»

it, the spirits would no longer take him up aloft."

In America the individual totem is usually the first animal of

which a youth dreams during tlie long and generally solitary fasts

which American Indians observe at puberty. He kills the animal

or bird of which ho dreams, and henceforward wears its skin or

feathers, or some part of them, as an amulet, especially on the

war-path and iii hunting. '° A man may even (though this seems

exceptional) acquire several totems in this way; thus an Ottawa

medicine-man had for his individual totems the tortoise, swan, ~

woodpecker, and crow, because he had dreamed of them all in his

fast at puberty. The respect paid to the individual totem varies

iu different tribes. Among the Slave, Hare, and Dogrib Indians

u man may not eat, skin, nor if possible kill his individual totem,

which in these tribes is said to be always a carnivorous animal.

Each man carries with him a picture of his totem (bought ot a

trader); when he is unsuccessful iu the chase, he pulls out the

picture, smokes to it, and makes it a speech."

The Indians ot Canada changed their okki or manitoo (indivi-

dual totem) if they had reason to be dissatisfied with it ; their women
had also their okkis or manitoos, but did not pay so much heed to-

them as did the men. Theytattooed their individual totems on their,

persons." Amongst-the Indians ot San Juan Capistrauo, a figure

of the individual totem, which was acquired as usual by fasting,

was moulded in a paste made of crushed herbs on the ri^ht arm(

x)f the novice. Fire was then set to it, anil thus the figure ofl

the totem was burned into the flesh." Sometimes the individual

totem is not acquired by the individual himself at puberty, but is

w J. A. I., XV. p. 416 ; cf. xii. p. 507.
" Ibid., xiv. 350. " Dawson, Australian Aborigines, p. 52.

" J. A. )., xiv. p. 350. " Ibid., xvi. p. 50. '" Ibid., 45.

" Catlin, iV. Aitur. Indians, i. p. 36 sq.; Schoolcraft, Ind. Tr., v,

p. 196 ; Id., Ainer. Ind., p. 213 ; Sproat, Scenes and Studies ofSavagt

Life, p. 173 sq.; Bancroft, i. 283 sq.\ Id., iii. 156; Mayne, Bril,

Columb., p. 302; P. Jones, Hist. Ojcbway Ind., p. 87 sq., &c.

' Annual Report of the Smithsonian Institution for 1S6C, p. 307.'

" Charlevoix, Hist, de la Nouv. Ft., vi. 67 sq. The word okki isi

Huron ; manitoo is Algonkin (ibid. ; Sagted, Le grand Voyage du payt\

des Hurons, p. 231).
'» Boscana in A. Robinson's Life in California, pp.. 270 sq., 27J;1

Bancroft, i. 414, iii. 167 ij.
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Bxed for him independently of his will at birth. Thus among
ithe tribes of the isthmus of Tehuantepec, when a woman was about
to be confined, the relations assembled in the hut and drew on the
floor figures of different animals, rubbing each one out as soon as

it was finished. This went on till the child was born, and the figure

that then remained sketched on the ground was the child's tmm or

totem. When he grew older the child procured his totem animal
and took care of it, believing that his life was bound up with the
animal's, and that when it difed he too must die.' Similarly in

Samoa, at child-birth the help of several "gods" was invoked in

succession, and the one who happened to be addressed at the
moment of the birth was the infant's totem. These "gods" were
dogs, eels, sharks, lizards, &c. A Samoan had no objection to eat
BDother man's " god "

; but to eat his own would have been death
or injury to him." Sometimes the okkis or mauitoos acquired by
dreams are not totems but fetiches, being not classes of objects but
individual objects, such as a particular tree, rock, knife, pipe, &c,'

Besides the clan totem, sex totem, and individual totem,

Ttlere are (as has been indicated) some other kinds or

varieties of totems ; but the consideration of them had
^Detter be deferred till after the consideration of the social

.organization based on totemism.

Social Aspect of Totemism, or the relation of the men of
'.a totem to each other and to men of other totems.— (1) All

Uhe members of a totem clan regard each other as kins-

men or brothers and sisters, and are bound to help and
protect each other. The totem bond is stronger than the
bond of blood or family iu the modern sense. This is ex-

pressly stated of the clans of western Australia and of

north-western America,* and is probably true of all societies

where totemism exists in full force. Hence in totem tribes

every local group, being necessarily composed (owing to

exogamy) of members of at least two totem clans, is liable

to be dissolved at any moment into its totem elements by
the outbreak of a blood feud, in which husband and wife
must always (if the feud is between their clans) be arrayed
t)n opposite sides, and in which the children will be arrayed
against either their father or their mother, according as de-

Went is traced through the mother or through the father.^

In blood feud the whole clan of the aggressor is responsible

for his deed, and the whole clan of the aggrieved is entitled

to satisfaction.* Nowhere perhaps is this solidarity carried

farther than among the Goajiros in Colombia, South Ame-
rica. The Goajiros are divided into some twenty to thirty

totem clans, with descent in the female line j and amongst
them, if a man happens.to cut himself with his own knife,

to fall o£E his horse, or to injure himself in any way, his

family on the mother's side immediately demand payment
as blood-money from him. " Being of their blood, he is

inot allowed to spill it without paying for it." His fatheV's

^family also demands compensation, but not so much.'^

(2) Exogamy. -^V^xsaxis, of the same totem may not
'marry or have sexual intercourse with each other. The
Navajos believe that if they married within the clan
" their bones would dry up and they would die." * But
^the penalty for infringing this fundamental law is not
merely natural; the clan steps in and punishes the offenders.

In Australia the regular penalty for sexual intercourse with
a person of a forbidden clan is death.

' It matters not whether the woman be of the same local group or
has been captured iu war from another tribe ; a )iian of the wrong

' Bancroft, i. 661. » Turner, Samoa, 17.

,

' Lafitau, Mceursdes Sauvagea Ameriquains, i. 370s}.; Charlevoix,

Hiat. de la A'ouv. Fr., vi. 68 ; Kohl, Kitchi Oami, i. 85 sq.
" * Grey,' Jour., ii. 231; Report of the Sinithsonian Inst, for 1S66,

p. 316; Petroff, Hep. on Alaska, p. 165. Other authorities speak
to the superiority of the totem bond over the tribal bond (Morgan,
League of the Iroquois, p. 82 ; Mayne, Brit. Columb., p. 257

;

American Antiquarian, ii. p. 109).
" Grey, Journals, ii. 230, 238 sq.; Smithsonian Rep. , loc. cit.

• Fison and Howitt, 156 sq., 216 sq. Sometimes the two clans meet
«nd settle It by single combat between picked champions {Jour, and
J'toc. R. Soc. N. S. Wales, 1882, p. 226).

' Simons in Proc. R. Oeogr. Soc, Dec. 1885, p. 789 sq.

• Bourke, Snake Dance of the Uoquia of Arinona, p, 279.

clan who uses her as his wife is hunted down and killed by his
clansmen, and so is the woman ; though in some cases, if they suc-
ceed iu eluding capture for a certain time, the offence may be con-
doned. In the 'Ta-ta-thi tribe. New South Wales, in the rare
cases which occur, the man is killed but the woman is only beaten
or speared, or both, till she is nearly dead ; the reason given for not
actually killing her being that she was probably coerced. Even in

casual amours tha clan prohibitions are strictly observed ; any
violations of these prohibitions "are regarded with the utmost
abhorrence and are punished by death."' An important exceptiou
to these rules, if it is correctly reported, is that of the Port Lincoln
tribe, which is divided into two clans, JIattiri and Karraru, and it

is said that though persons of the same clan never marry, yet " they
do not seem to consider leas virtuous connexions between parties of

the same class [clan] incestuous."'" Again, of the tribes on the
lower Murray, lower Darling, &c., it is said that though the slight-

est blood relationship is with them a bar to marriage, yet in their

sexual intercourse they are perfectly free, and incest of every grade
continually occurs."

In America the Algonkins consider it highly criminal

for a man to marry a woman of the same totem as himself,

and they tell of cases where men, for breaking this rule,

have been put to death by their nearest relations.^^

In some tribes the marriage prohibition only extends to PhpatrSeS

a man's own totem clan ; he may marry a woman of any
totem but his own. This is the case with the Haidas of

the Queen Charlotte Islands,'^ and, so far as, appears, the

Narrinyeri in South Australia,^* and the western Aus-

tralian tribes described by Sir George Grey.'^ Oftener,

however, the prohibition includes several clans, in none of

which is a man allowed to marry. For such an exogamous
group of clans within the tribe it is convenient to have a

name ; we shall therefore call it a phratry (L. H. Morgan),
defining it as an exogamous division intermediate between
the tribe and the clan. The evidence goes to show that

in many cases it was originally a totem clan which has

undergone subdivision.

The Choctnws, for example, were divided into two phratrics, AmericaB

each of which included four elans; marriage was prohibited be- phratrte*.

tween members of the same phratry, but members of either phratry
could marry into any clan of the other. '^ The Seneca tribe of

the Iroquois was divided into two phratries, each including four

clans,—the Bear, Wolf, Beaver, and Turtle clans forming one
phratry, and the Deer, Snipe, Heron,' and Hawk clans forming the
other. Originally, as among the Choctaws, marriage was proliibited

within the ]>hratry but was permitted with any of the clans of

the other phratry ; the prohibition, however, has now broken down,
and a Seneca may marry a woman of any clan but his own. Hence
phratries, in our sense, no longer exist among the Senecas, though
tlie organization survives for certain religious and social purposes.",

The phratries of the Thlinkets and the Mohegans deserve especial -
attention, becauso each phratry bears a name which is also the
name of one of the clans included in it. The Thlinkets are divided

"
as follows ;—Raven phratry, with clans Eaven, Frog, Goose, Sea-'

Lion, Owl, Salmon ; Wolf phratry, with clans Wolf, Bear, Eagle,

Whale, Shark, Auk. Members of the Kaven phratry must marry
members of the Wolf phratry, and vice versa.'^ Considering the
jirominent parts played iu Thlinket mythology by the ancestors ot

t'lt two phratries, and considering that the names of the phratric*

are also names of clans, it seems probable that the Raven and
Wolf were the twoorigiuiil clans of the Thlinkets, which afterwards M
by subdivision became jihratries. This was the opinion of the |
Russian missionary Veniaminoff, the best early authority on tho
tribe." Still more clearly do the Mobegan phratries appear to
have been formed by subdivision (loia clans. They are as follows :

°*

—Wolf phratry, with clans Wolf, Bear, Dog, Opossum; Turtle

• Howitt in Rep. of Smithsonian Inst, for 1SS3, p. 804 ; Fison and
Howitt, pp. 64-67, 289, 5ii sq.; J. A. I., xiv. p. 351 sq.

" Nat. Tr. of S. Australia, p. 222.
" Jour, and Proc. R. Soc. N. S. Wales, 1883, p. 24 ; Transactions-

of the Royal Society of Victoria, vi. p. 16.
'" James in Tanner's Narr., p. 313.
" Oeol. Sur. of Canada, Rep. for 1S78-79, p. 134b.
" Nat. Tr. of S. Austr., p. 12; J. A. I., xii. p. 46.
" Grey, Jour., il. p. 226.
'^ Archa^ologia Americana, Trans, and Collect. Americ, Antiq. Soc.^

vol.'ii. p. 109; Morgan, A. S., pp. 99, 162.
" Morgan, op. cit., pp. 90, 94 sq.

' A. Krause, Die Tlinkit-Indianer, 112, 220; Holmbergi op. ci7.»

293, 313; Pinart in Bull. Soc. Anthrop. Paris, 7th Nov. 1872, ^
792 sq. ; Petroff, Rep, on Alaska, p. 165 sq.
"> Petroff, cp. cit,, p. 166. =« Morgan, p, 174.'
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yhratry, with clans Littlo Turtle, Mini Turtle, Great Turtle, Yellow

5ic-l; Turkey jiliratry, with clans Turkey, Crane, Chicken. Hero

we are almost forced to concluJt that the Turtle phratry was origin-

ally a Turtle clan which subdivided into a number of clans, each

jjf which took the name of a particular kind of turtle, while the

Vellow Kel clan may have been a later subdivision. Thus we get

a probable explanation of the origin of split totems; they seem to

have arisen by the segmentation of a single original clan, which

had a whole animal for Its totem, into a number of clans, each of

-which touk the name cither of a part of the original animal or of a

tubspecics of it. We may conjecture that this was the orijrfn of

the Grey Wolf and Yellow Wolf and Great Turtle and Little Turtle

clans of the Tuscarora-lroquois;' the Black Eagle and White Eagle

aiidthcDierand Deer-Tail clans of the Kawa;' and of the Highland

Tuitle (striped). Highland Turtle (black). Mud Turtle, and Smooth
Large Turtle clans of the Wyandots (Hurons).' Warren actually

•utatcs that the numerous Bear clan of the Ojibways was formerly

subdivided into subclans, each of which took for its totem some
iiart of the Bear's body (head, foot, ribs, &c.), but that these have
now merged into two, the Common Bear and the Grizzly Bear.*

The subUvisioQ of tho Turtle (Tortoise) clan, which on this hypo-
thesis has taken place among the Tuscarora-Iroquois, is nascent

among tho Onondaga-Iroquois, for among them *'the name of this

clan is Hahnowa, which is the general word for tortoise; but the

clan is divided into two septs or subdivisions, the Hanyatengona,
or Great Tortoise, and the Kikahnowaksa, or Little Tortoise, which
together are held to constitute but one clan." ^

On the other hand, fusion of clans is known to have

taken place, as among the Haidas, where the Black Bear

and Fin-Whale clans have united ;' and the same thing has

happened to some extent among the Oniahas and Osages.'^

fcns- In Australia the phratries are still more important than

^'*". in America. Messrs Howitt and Fison, who have done
^aritnes.

^^ niuch to advance our knowledge of the social system of

the Australian aborigines, have given to these exogamous
divisions the name of classes ; but the term is objection-

able, because it fails to convey (1) that these divisions are

kinship divisions, and (2) that they are intermediate

divisions ; whereas the Greek term phratry conveys both

these meanings, and is therefore appropriate.

We have seen e.^amples of Australian tribes in which

members of any clan are free to marry members of any

clan but their own ; but such tribes appear to be excep-

tional. Often an Australian tribe is divided into two
(exogamous) phratries, each of which includes under it a

number of totem clans ; and oftener still there are sub-

pbratries interposed between the phratry and the clans,

each phratry including two subphratries, and the sub-

phratries including totem clans. We will take examples

of the former and simpler organization first.

The Turra tribe in Yorke Peninsula, South Australia, is divided

into, two phratries, Wiltu (Eaglehawk) and Jlfdta (Seal). Tho
Eaglehawk phratry includes ten totem clans (Wombat, Wallaby,
Kangaroo, Iguana, Wombat-Snake, Bandicoot, Black Bandicoot,

Crow, Rock Wallaby, and Emu); and the Seal phratry includes
six (Wild Goose, Butterfish, lluUet, Schnapper, Shark, aad Salmon).
The phratries are of course exogamous, but (as with the Choctaws,
Jlohegan, and, so far as appears, all the American phratries) any
clan of the one phratry may intermarry with any clan of the other
phratry.* But the typical Australian tribe is divided into two
exogamous phratries; each of these phratries is subdivided into

two subphratries; and these subphratries ara subdivided into an
indefinite number of totem clans. The phratries being exogamous,
it follows that their subdivisions (the subphratries and clans) are

so also. Tho well-kuown Kamilaroi tribe in New South Wales
w-11 serve as an example. Its subdivisions are as follows :'

—

Phratries.
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tribes of Benffal dedcent is male.' In Asaam the exogamous totem
dins of the Kasias haye female descent, » as also have the exosramona
;cIaD» of the Garos, but it does not appear whether their clans are
totem clans, though some of their legends point to totemism.'

In the Australian tribal organization of two phratriea
four subphratries, and totem clans, there occurs a peculiar
form of descbDt of which no plausible explanation has yet
been offered. It seems that in all tribes thns organized
the children are born into the pubphratry neither of their
father nor of their mother, and that descent in such casesw either female or male, according as the subphratry into
which the children are born is the companion subphratry
of their mother's or of their father's subphratry. In the
former caje we have \vhat may be called indirect female
descent

;
in the latter, indirect male descent. But it is

only in the subphratry that descent is thus indirect. In
the totem clan it i^ always direct; the chUd belongs to
the clan either of its mother or of its father. Thus, in the
typical Australian organization, descent, whether female
or male, is direct in the phratry, indirect in the sub-
phratry, and direct in the clan.

.Ji? **k'
f.»"pl«,s. the follomng is the scheme of descent, so faras the phratnes and subphratries are concerned, in the Kamilkroi:-

Phratries.

DUbL

EapatblQ. j

Male.

Mnrl.
KgbL
Ipal.

Kanibo.

Marries

Kambo.
Ipal.

Kabl.
Mnrl.

Clilldren are

IpaL
Kumbo
Jlarl.

Enbl.

«„ 1- 1
"''/^^"'Pl^ «f '""J'^ect female descent, because the child-ren belong to the companion subphratry of their mother not tothe com-pauion,8ubphratr,. of their father. But in the totems the

ilTl^.t""'-'v^Ti' '^- " *'"' <"">"*» Huri-KaugaroTamthe mother IS Kunibo-Emu, the children will be Inai-Emu if the
-""'hf/' K".">bo-Bandicool. the children will be' I^ai-BTndicool 4
The following is the scheme of descent in the Kiabara tribe »-

Phratriea.

DUebU

€ubatlDe.

Male.

Bdrlng.
Turowlne.
Balcoln,
Btindah.

Maniea

Bundah.
BtUcoia,
Turowlne.
Baring.

ChUdreo are

Turowlne
Baring.
Bandah.
BalcolD.

'beW ^to\hTlt'
°f.'°'i'«^t,"'^'^ -descent, because the childrenDelong to the companion subphratry of their father not to thecompanion subphratry of their mother' We hive no informat on

So^W ex^ Hh'e^t ". '^I'^i^ey
of "di"ct female descent w^anould expect them to be taken from the father. This at any rate

of SiTuelte f:^?h'"^' r ^'r^ "' ''''>'' *« *>>« «outh of the^Gu fOf Carpentaria their rules of marriage and descent, so far as concerns

(whirh SThrTow"%"'\l''T. "^^' ^'''''-'' -d the'Totem

fatwTd dt,?^M '''^
'""llf

?""' '^^'' ^^'" to'^-^^ f«>"> theirlatner and daughters from their mother. Thus the Dieri ir SouthAustralia are .Tivided into two phratries. each of which T^cludes

Kanlroo T"" r'°'''^ clans. Caterpillar, MulK Dog C
womfn ?i,e „n°,f:

??:'' *"•'.'' "''^ " « Dog man marrief'a^t

Australian R^hM°''°'?u« ^**'').*"'^'' "' '^^ ^^'^ »f the Great

droent.» ^ ' '
"""" ""^'° ««eptions. the same rule of

Ifixfdiif'fL*''/
^''^'' ^^?' ^'°« °^ 'J«^'=«"t is definitelyE h!lf t'r'

"''' ^''"' °^' ^' ^•t^' the Dieri and

|bib^ among whom a chUd may be entered in either his

S^ilv befc' f':,'
'='''• ^""""S *'>« Haidas, children

regularly belong to the totem clan of their mother; but^n very exceptional cases, when the clan of the father is
Efduced_in_nu_mberB^thej^^

' Ae Quart Mev., July 1886, p. 91

» Dalton, op.cit., 60, 83; Hunter, op. eit, ii. 164 so

• ^i^-: /!:• ^i%09.
' """'" "' "^ •'^^ «-- *o tt 'p«se'°trite-r

to the fathers sister to suckle. It is then spoken of asbelonging to the paternal aunt, and is counted to its
father s clan 'O Among tha Delawares descent is regularly
in the female line

; but it is possible to transfer a child to
Its lathers clan by giving it one of the names which are
appropriated to the father's clan.'i In the Hervey Islands,
bouth Pacific the parents settled beforehand whether the
child should belong to the father's or mother's clan The
father usually had the preference ; but sometimes, when the
lathers clan was one which was bound to furnish human
victims from its ranks, the mother had it adopted into her
clan by having the name of her totem pronounced over it 12
In Samoa at the birth of a child the father's totem was usu-'
ally prayed to first; but if the birth was tedious, the mother's
totem was invoked

; and whichever happened to be invoked
at the moment of birth was the child's totem for life."
When a North American tribe is on the march, the members ofeach totem clan camp together, and the clans are arranged in efixed order in camp, the whole tribe being arranged in a greatc.rc e or in several concentric circles." wEen the tribe lirrs insettled T'llagea or towns, each clan has its separate ward.'»The elans of the O^ages are divided into war clans and peace claus •

Tf the tr'L';™'"',*'"'
''/?,"'''''" '""''* "'^y-">P - op^posUe'si' ^

»1;^ 1 -^
crcle; and the peace clans are not allowed to take

HT\l ^'^}}''^: they must therefore live on vegetablesunless the^ can obtain meat m exchange for vegetables from thewar clans." Members of the same clan are buried together andapart from those of other clans; hence the remains of husband

?ni.tr '17 rr-^'"^ "", *^'y v" *» '^P^-^^ ''*»«. J» not resttogether." It is remarkable that among the Thlinkets the bodvmust always be earned to the funeral pyre and burned by men of

:

another totem," and the presents distributed on these occasions by

oraS'ntdan.-
'''' ^'""^'^ "«' "'-V^ ^'' -ade lo mei

Here we must revert to the religious side of totemism, PhratrW
in order to consider some facts which have emerged from «nd suW
the study of its social asi^ect. We have seen that some ?*"»*"»

phratries, both in America and Australia, bear the names *''*^-^'

of animal3;2« and in the case of the Thlinkets and Mohegahs
we have seen reason to believe that the animals which
give their names to the phratnes were ouce clan totems
Ihe same seems to hold of the names of the Austraban
phratries, Eaglehawk, Crow, and Seal, or at least of Eagle-
hawk and Crow, for these are clan totems in other tribes
and are, besides, important figures in Australian mytho^
logy. Indeed, there appears to be direct evidence that both
the phratries and subphratries actually retain, at least in
some tribes, their totems. Thus the Port Mackay tribe in'
Queensland is divided into two phratries, Yungaru and
Wutaru, with subphratries Gurgela, Burbia, Wungo, and
Kubera; and the Yungaru phratry has for its totem the
alligator, and Wutaru the kangaroo, 21 while the sub-
phratries have for their totems the emu (or the carpet
snake), iguana, opossum, and kangaroo (or scrub turkey).^*

'» Oeol. Sun. 0/ Canada, Rep. for JS78-79, p. 134b.
^'' Morgan, A. S., p. 172 sq.
" Gill, Myths and Songs 0/ the South Pacific, p. 36

Torner 5a«K,a, p. 78 sq. The child might thus be" transferred
to a clan -»hich was that neither of his father nor of his mother

1.
^"'^^'P-> «^! Third Rep., 219; Amer. Naturalist, xviii' 113
Gatschet, Migration Legend of the Creek Indians, 164 : Bourke

'

SiiaU Dance, 229; Acad., 27th Sept. 1884, p. 203.
'

Rev. J. Owen Dorsey in American A'aturalist, xviii. p. 113
Adair, Bist. Amer. Ind., 183 sq.; Morgan, ^. ^., 83 sq. ; Brinton

Ihe Lmape and their Legetrds, 64 ; Id., Myths of the New WorU
87 n; A. Hodgson, Letters from North America, i. p. 259 • Dalton*Eth of Blng., 66; cf Robertson Smith, Kinship and Marriagem Early Arabia, 316 sq. _ is Holmberg, op. cit., 324" Kraose, Die TlinMt-Indianer, 223.

'

" As amoug the Chickasas, Thlinkets, and Mohegans in America
and the Turra, Ngarego, and Theddora tribes in Australia. The snb-
pbratries of the Kiabara also bear animal names.

'^ Fison and Howitt, 38 sq., 40.

^ Fison and Howitt, p. 41. The totems of the phratries and etib-
phratnea are given by different authorities, who write the native names
of tlie subphratries differently. But they seem to be speaking of thtfsame tribe; at least Mr Fison understands thnri so

J
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As the subphratries of tins tribe are said to be equivalent

to the subphratries of the Kamilaroi, it seems to follow

that the subphratries of the Kamilaroi (Muri, Kubi, Ipai,

and Kumbo) have or once had totems also. Hence it ap-

pears that in tribes organized in phratries, subphratries,

and clans each man has three totems—his phratry totem,

his subphratry totem, and his clan totem. If we add a

eex totem and an individual totem, each man in the typical

Australian tribe has five distinct kinds of totems. What
degree of allegiance he owes to his subphratry totem and

phratry totem respectively we are not told ; indeed, the

very existence of such totems, as distinct from clan totems,

appears to have been generally overlooked. But we may
suppose that the totem bond diminishes in strength in

proportion to its extension; that therefore the clan totem

is the primary tie, of which the subphratry and phratry

totems are successively weakened repetitions.

In these totems superposed on totems may perhaps be

discerned a rudimentary classification of natural objects

under heads which bear a certain resemblance to genera,

epecies, Ac. This classification is by some Australian tribes

extended so as to include the whole of nature. Thus the

Port Mackay tribe in Queensland (see above) divides all

nature between the phratries ; the wind belongs to one
phratry and the rain to another ; the sun is Wutaru and
the moon is Yungaru ; the stars, trees, and plants are also

divided between the phratries.' As the totem of Wutaru
is kangaroo and of Yungaru alligator, this is equivalent to

«naking the sun a kangaroo and the moon an alligator.

The Mount Gambler tribe in South Australia i3 divided into two
phratries (Kumiand Kroki), which again are subdivided into totem
clans. Every tiling in nature belongs to a totem clan, thus: '—
Phratriea.
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are divided into totem chna; the clansmeu will not kill

their totems (the swan, goose, raven, &.c.);^ and the clans

are exogamous.^ The Altaians, also in Siberia, are divided

into twenty-four clans, which, though interfused with each

other, retain strongly the clan feeling ; the clans are exo-

gamous ; each has its own patron divinity and religious

ceremonies ; and the only two names of clans of these and
kindred tribes of which the meanings are given are names

of animals.^ Totemism exists among the mountaineers

of Formosa,^ and there are traces of it in China.'' In

Polynesia it existed, as we have seen, in Samoa. In

Melanesia it appears in Fiji,* the New Hebrides,'' and
the Solomon Islands.^ Amongst the Dyaka there are

traces of totemism in the prohibition of the flesh of certain

animals to certain tribos, respect for certain plants, ifec'

It exists in the islands of Ambon, Uliase, Leti, Moa,
Lakor, Keisar (Makisar), Wetar,, and the Aaru and Babar
archipelagos. ^^ In the Philippine Islands there are traces

of it in the reverence for certain animals, the belief that

the souls of ancestors dwell in trees, &c.i*

With regard to ancient nations, totemism may be re-

garded as certain for the Egyptians, and highly probable

for the Semites,^- Greeks, and Latins. If proved for one

Aryan people, it might be regarded as proved for all; since

totemism could scarcely have been developed by any one

Aryan branch after the dispersion, and there is no evi-

dence or probability that it ever was borrowed. Prof.

Sayce finds totemism among the ancient Babylonians, but

his evidence is not conclusive.!^

No satisfactory explanation of the origin of totemism

has yet been given. Mr Herbert Spencer finds the origin

of totemism in a " misinterpretation of nicknames " :

savages first named themselves after natural objects, and
then, confusing these objects with their ancestors of the

same names, reverenced them as they already reverenced

their ancestors'.^* But this view attributes to verbal mis-

understandings far more influence than, in spite of the

so-called comparative mythology, they ever seem to have
exercised.

Literature.—Apart from the origiual authorities, the literature

on totemism is very scanty. The importance of totemism for the
eeirly history of society was iirst recognized by Mr J. F. M'Lennan
in papers published in the Fortnightly Aevicw (Oct. and Nov. 1869,
Feb. 1870). The subject haa since been treated of by E. B. Tylor,

Early History of Mankind, p. 284 sq. ; Sir John Lubbock, Origin

of Civilization, 260 5}.; A. Lang, Custom. and Myth, p. 260, &c.

;

Id., Myth, Bitual, and Religion, i. p. 68 sq., &c. ; E. Clodd,
Myths and Ih-eams, p. 99 sq.; W. Robertson Smith, Kinship
and Marriage in Early AraKa. See also Sacrifice, vol. xxi. p.
135. For fuller details, aee J. G. Frazer, Totemism (Edinburgh,
1887). (J. G. FK.)

TOTILA. See Justinian and Naeses.

' StraUenberg, Description of the North and Eastern Parts of
Europe and Asia, London, 1738, p. 383.

' Middendorf, Siber. Reise, p. 72, quoted by Lubbock, Origin of
Oimlization, p. 135. The present writer has been unable' to find the
pas3age of Middendorf refeiTed to.

» W. Eadloff, Aus Sibmen, i. 216, 258. The Ostiaks, also in

Siberia, are divided into exogamous clans, and they reverence the bear
(Castren, Vorlesvngen fiber die Altaischen Viilker, 107, 116, 117).
This, however, by no nreans amounts to a proof of totemism.

* Verhandl, d. Berl. Oesell. Anlhropologie, &c., 1882, p. (62).
» Morgan, A. S., p. 364 sq. One of the aboriginal tribes of China

Wor.ships the image of a dog (Crray, China, ii. 30C).
« Williams, Fiji and the Fijians, ed. 1860, i. 219 sq.

' Turner, Samoa, 334. 8 Yisan and Howitt, p. 37 n.

• Low, Sarawak, 265 sq., 2Ti^i7i, 306; St John, Life in the
Forests of the Far East, i. 186 sq., 203; cf. Wilken in Ind. Oids,
'nne 1884, p. 988 sq.; Atisland, 16th Jane 1884, p. 470.
" Riedel, Le slnik- en kroesharige rasscn tusschen Papua en Selebes,

pp. 32, 61, 253, 334, 341, 376 sq., 414, 432.
*^ Blumentritt, Der Ahnencultus und die religiosen Ansehauungen

ier Malaien des Philippinen-Arehipel, 159 sq.

" See W. R. Smith, Kinship and Marriage in Early Arabia.
" .\. H. Sayce, The Religion of the Ancient Babylonians, p. 279 «ff.

'* Spencer, Principles of Sociology, i. 357.

TOTTENHAM, or Tottenham High Ceoss, a suburb

of London, in the county of Middlesex, is situated on the

old ''Great Northern " road, about 4J miles north from

Shoreditch. The cross at Tottenham is not a market cross,

and its origin is doubtful. Towards the close of the 16th

century it consisted of a column of wood, capped with a

square sheet of lead. The present cross of brick was

erected by Dean Wood about 1600, and the ornamental

work of stucccr was added in 1809. In the time of Isaak

Walton there stood over it a shady arbour of woodbine,

sweetbriar, jessamine, and myrtle. Formerly Tottenham

was noted for its "greens," in the centre of one of which

stood the famous old elm trees called the "Seven Sisters";

these were removed in 1840, but the name is preserved in

the Seven Sisters Road. Bruce Castle, occupying the site

of the old mansion of the Bruces, but built probably by
Sir William Compton in the beginning of the 16th century,

is now occupied as a private boarding school. The church

of All HaUows, Tottenham, was given by David, king of

Scotland, probably when he visited Henry in 1126, to the

canons of the church of Holy Trinity, London. It has

frequently been restored and altered. The older parts

are the tower, nave, and south aisle of the Perpendicular

period and the south porch of the 16th century. There

are a large number of monuments and brasses. Tottenham
consists chiefly of an irregular line of houses for about two
miles along the high road, with short side streets at

intervals. There are a number of almshouses, including

the Sanchez almshouses, founded in 1596 by Balthazar

Sanchez, or Zanchero, confectioner to Philip of Spain

;

Eeynardson's (1685); Pheasunt's, or "The Pound," for

poor widows, originally founded by George Hynningham
in 1536, and furtlier endowed by Pheasunt and Saunders ;

and the sailmakers' almshouses, founded in 1869 by the

Drapers' Company for forty-five inmates. The free gram-
mar school was enlarged and endowed in 1686 by Sarah,

dowager duchess of Somerset. The population of the

urban sanitary district (area 4642 acres) in 1871 was
22,869, and in 1881 it was 46,456.

In the reign of the Confessor the manor of 'Tottenham was pos-

sessed by Earl Waltheof, who in 1070 married Judith, niece of the
Conqueror, and was created in 1072 earl of Northumberland,
Huntingdon, and Northampton, but joiued the conspiracy against

"William, was betrayed by his wife, and was beheaded at Winchester.
It was inherited by his daughter JIaud, who was married first to

Simon de St Liz and afterwards to David, son of Malcolm IIL,
king of Scotland, who was ci'eated by Henry I. earl of Hunting-
don, and received possession of all the lands formerly held by Earl

Waltheof. In 1184 the manor was granted by William the Lion,
king of Scotland, +o his brother David, earl of Angus and Gallo-

way, the grant being confirmed in 1199 by King John of England^
who created him earl of Huntingdon. He married Maud, heiress

01 Hugh, earl of Chester, and his sou John inherited both earldom?.

The son married Helen, daughter of Llewelyn, prince of Wales,
by whom he was poisoned in 1237, dying without issue. She
retained possession till 1254, when the manor was divided betweeu
his coheirs Robert de Bras, John de Baliol, and Henry de Hastings,
each division forming a distinct manor bearing the name of ita

owner. In 1429 they all camo into the possession of Alderman
Gedeney. William Bed.rell, the Arabic scholar, was vicar of

Tottenham, and published in 1632 a Briefe Description of the

Towne of Tottenham, in which ho pnnted for the first time tho
burlesque poem, the "Turnaraent of Tottenham."

See Kobinsou'a HUloiy of Totteidiam, 1S40.

TOUCAN, the Brazilian name of a bird,i^ long since
^

adopted into nearly all European languages, and apparently

first given currency in England (though not then used as

an English word) in 1668"' by Charleton {Onomasii^on, p.

115) ; but the bird, with its enormous beak and feather-

'" Commonly believed to be so called from its cry ; but Prof. Skeat

{Proc. Philolog. Society, 15th May 1885) adduces evidence to prove that

the Guarani Tucd is from tl, nose, and cdjiff, bone, i.e., nose of bone.
^^ In 1656 the beak of an " Aracari of Brazil," which was a Toucaq

of some sort, was contained in the Mitsseum Tradescuntianuin (p. .2)ii

but the word Toucan does not appear there.
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like tongue, was described by Oviedo in his Sumario de la

Natural Historia de las Indias, first published at Toledo in

1527 (chap. 42),^ and, to quote the translation of part of

the passage in Willughby's Ornithology (p. 129), "there

is no bird secures her young ones better from the Monkeys,

which are very noisom to the young of most Birds. For
when she perceives the approach of those Enemies, she bo

settles her self in her Nest as to put her Bill out at the

hole, and gives the Monkeys such a welcom therewith,

that they presently pack away, and glad they scape so."

Indeed, so remarkable a bird must have attracted the

notice of the earliest European invaders of America, the

more so since its gaudy plumage was used by the natives

in the decoration of their persons and weapons. In 1555
Belon (Mist. Nat. Oyseaux, p. 184) gave a characteristic

figure of its beak, and in 1558 Thevet (Singularitez de la

France Antardique, pp. 88-90) a somewhat long descrip-

tion, together with a woodcut (in some respects inaccurate,

but quite unmistakable) of the whole bird, under the name
of "Toucan," which he was the first to publish. In 1560
Gesner {/cones Avium, p. 130) gave a far better figure

(though still somewhat incorrect) from a drawing received

from Ferrerius, and suggested that from the size of its

beak the bird should be called Burhynchus or Ramphestes.

This figure, with a copy of Thevet's and a detailed descrip-

tion, was repeated in the posthumous edition (1585) of

his larger work (pp. 800, 801). By 1579 Arabroise Pare

((Euvres, ed. Malgaigne, iii. p. 783) had dissected a Toucan
that belonged to Charles IX. of France, and about the

same time Lery (Voyage fait en la Terre du Bresil, chap,

xi.), whose chief object seems to have been to confute

Thevet, confirmed that writer's account of this bird in

most respects. In 1599 Aldrovandus (Ornithologia, i. pp.
801-803), always ready to profit by Gesner's information,

and generally without acknowledgment, again described

and repeated the former figures of the bird ; but he cor-

rupted his predecessor's Ramphestes (which was nearly

right) into Rampkaslos, and in this incorrect form the

name, which should certainly be Rhamphestes or Rham-
phastas, was subsequently adopted by Linnaeus and has since

been recognized by systematists. Into the rest of the early

history of the Toucan's discovery it is needless to go.^

Additional particulars were supplied by many succeeding

writers, until in 1834 Gould completed his Monograph
of the family ^ (with an anatomical appendix by Sir R.
Owen), to which, in 1835, he added some supplementary

plates; and in 1854 he finished a second and much
improved edition. The latest systematic compendium on
Toucans is Cassin's " Study of the Ilamphastid<E," in the

Proceedings of the Philadelphia Academy for 1867 (pp.
100-124).

By recent systematists 5 genera and from 50 to 60 species of the
Family are recognized ; but the characters of the former have never
been satisfactorily defined, much less those of nurnerous subdivisions
which it has pleased some writers to invent. There can be little

doubt that the bird first figured and described by the earliest

authors above named is the Ji. toco of nearly all ornithologists, and

^ The writer has only been able to consult the reprint of this rare

work contained in the Bibtioteca de Autores EspafioUa (xxii. pp. 473-
615), published at Madrid in 1852.

* One point of some interest may, however, be noticed. In 1705
Plot (N. H. Oxfordshire, p. 182) rtronled a Toucan found within two
miles of Oxford in 1644, the body of which was given to the repository

in the medical school of that university, where, ho said, "it is still to

be seen." Already in 1700 Leigh in his Lancashire (i. p. 195, Birds,

tab. 1, fig. 2) had figured another which had been found dead on the
coast of that county about two years before. The bird is easily kept
in captivity, and no doubt from early times many were brought alive

to Europe. Besides the one dissected by Pare, as above mentioned,
Joh. Faber, in hi?! additions to Hernandez's work on the Natural
History of Mexico (1651), figures (p. 697) one seen and described by
Putens (Dal Pozzo) at Fontainebleau.

' Of this the brothers Stunn iu 1841 published at Nuremberg a
Germau version.

as such is properly regarded as the type of the genus and therefore

of the Family. It is one of the largest, measuring 2 feet in leugth,

and has a wide range throughout Guiana and a great part o{

Brazil. Tho huge beak, looking like the great claw of a lobster,

more than 8 inches long and 3 high at the base, is of a deep oranga
colour, with a large black oval spot near the tip. The eye, with
its double iris of green and yellow, has a broad blue orbit, and is

surrounded by a bare space of deep orange skin. The plumage
generally is black, but the throat is white, tinged with yellow and
commonly edged beneath with red ; the upper tail-coverts are

white, and the lower scarlet. In other species of the genus, 14 to

17 in number, the bill is mostly particoloured—green, yellow, red,

chestnut, blue, and black variously combining so as often to form a
ready diagnosis; but some of these tints are very fleeting and often

leave little or no trace after death. Alternations of the brighter
colours are also displayed in the feathers of the throat, breast, and
tail coverts, so as to be in like manner characteristic of the species^

and in several the bare space round the eye is yellow, green, blue,

or lilac. The sexes are almost alike in coloration, and externally

diS'er chiefly in size, the males being largest. The tail is nearly
square or moderately rounded. In the genus Fteroglossus, tho
"Aracaris" (pronounced Arassari), the sexes more or less differ in

appearance, and the tail is graduated. The species are smaller in

size, and nearly all are banded on the belly, which is generally

yellow, with black and scarlet, while except in two the throat of
the males at least is black. One of the most remarkable and
beautiful is P. heauharnaisi, by-some authors placed in a distinct

genus and c&Wei BeauhamaisiiLS ulocomus. In this the feathers of

the top of the head are very singular, looking like glossy curled

shavings of black horn or whalebone, the efl"eet being due to tho

dilatation of the shaft and its coalescence with the consolidateif

barbs. Some of the feathers of the straw-coloured thi'oat and
cheeks partake of the same structure, but in a less degree, while
the subterminal part of the lamina is of a lustrous pearly-white.*

. The beak is richly coloured, being green and crimson above anil

lemon below. The upper plumage generally is dark green, but the
mantle and rump are crimson, as are a broad abdominal belt, tho
flanks, and many crescentic markings on the otherwise yellow
lower parts.' The group or genus Selenodera, proposed by Gould
in 1837 (.hones Avium, pt. 1), contains some 6 or 7 species, having
the beak, which is mostly transvei'sely striped, and tail shorter

than in Ptcroglossus, Here the sexes also differ in coloration, th»
males having the head and breast black, and the females the sanio

parts chestnut; but all have a yellow nuchal crescent (whence tha
namo of the group). The .so-called Hill-Toucans have been separ-

ated as another genus", Andigena, and consist of some 5 or 6 species

chiefly frequenting the slopes of the Andes and reaching an eleva-

tion of 10,000 feet, though one, often placed among them, buk
perhaps belonging rather to PierogUssits, the A. bailloni, remark-'

able for its yellow-orange head, neck, and lower parts, inhabits tha
lowlands of southern Brazil. Another very singular form is A.
Inminirostris, which h.is affixed on either side of the maxilla, near'

the base, a quadrangu ar ivory-like plate, forming a feature unique
in this or almost in any Family of Birds. The gronp Aulaco-
rhaiiifjhus, or "Groove-bills," with a considerable but rather ud«
certain number of species, contains the rest of the Toucans.

The monstrous serrated bill that so many Toucans jrossess was
by Buffon, after his manner, accounted a grave defect of Nature,
and it must be confessed that no one has given what seems to be a

satisfactory explanation of its precise use, though on evolutionary

principles none will now doubt its fitness to tlie bird's require-

ments. Solid as it looks, its weight is inconsiderable, and tho

perfect hinge by which the maxilla is articulated adds to it3

efficiency as an instrument of prehension. Swainson {Classif.

Birds, ii. p. 138) imagined it merely "to contain an infinity of

nerves, disposed liko net-work, all of which lead immediately to

the nostrils," and add to tlie olfactory faculty. This notion

seems to be borrowed from Trail (Trans. Linn. Society, xi. p.

289), who admittedly had it from Waterton, and stated that it

was " an admirable contrivance of nature to increase the delicacy

of the organ of smell
; '' but Sir R. Owen's description shews this

view to be groundless, and he attributes the extraordinary develop-

ment of tho Toucan's beak to the need of compensating, by the

additional power of mastication thus given, for the absence of any
of the grinding structures that are so characteristic of the in-

testinal tract of vegetable-eating birds^ts digestive organs possess-

ing a general simplicity of formation. The question is ono worth

deciding, and would not bo difficult to decide by those who have
the opportunity. The nostrils are placed so as to be in most

* This curious peculiarity naturally attracted the notice of the first

discoverer of the species, Poeppig, who briefly described it in a letter

published in Froriep's Notizen (xxxii. p. 146) for December 1831.
' Readers of Jlr Bates's Naturalist on the River Amazons will

recollect the account (ii. p. 344) and illustration there given of hia

encounter with a flock of this species of Toucan. His reniarka on tho

other Hpecies with which he met are also excellent.
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forms invisible until sought, being obscured by the frontal feathers

or the backward prolongation of the horny sheath of the beak.

The wings are somewhat feeble, and the legs have the toes placed

in pairs, two before and two behind. The tail is capable of free

vertical motion, and controlled by strong muscles, so that, at least

in the true Toucans, when the bird is preparing to sleep, it is re-

verted and lies almost flat on the back, on which also the huge
bill reposes, pointing in the opposite direction.

As may be inferred from the foregoing, the Toucans are

a Neotropical form, and by far the greater number inhabit

the northern part of South America, especially Guiana and
the valley of the Amazons. Some three species occur in

Mexico, and several in Central America. One, R. vitell-

inus, which has its headquarters on the mainland, is said

to be /common in Trinidad, but none are found in the

Antilles proper. The precise place of the Family in' the

heterogeneous group Picarix cannot yet be determined.

Its nearest allies perhaps exist among the Capiionidsi; but

none of them are believed to have the long feather-like

tongue which is so characteristic of the Toucans, and is, so

far as known, possessed besides only by the Momotidas {cf.

MoTMOT, vol. xviL p. 3). But of these last there is no

reason to deem the Toucans close relatives, and, according

to Swainson {ut supra, p. 141), who bad opportunities

of observing both, the alleged resemblance in their habits

has no existence. Those of the Toucans in confinement have

been well described by Broderip and Vigors {Zool. Journal,

i. p. 484 ; ii. p. 478), and indeed may be partially observed

in many zoological gardens. Though feeding mainly on

fruits, little seems amiss to them, and they swallow grubs,

reptiles, and small birds with avidity. They are said to

nest in hollow trees, and to lay white eggs. (a. n.)

TOUCH may be defined as a sense of pressure, referred

usually to the surface of the body. It is often understood

as a sensation of contact as distinguished from pressure,

but it is evident that, however gentle be the contact, a

certain amount of pressure always exists between the

sensitive surface and the body touched. Mere contact in

such circumstances is gentle pressure ; a greater amount
of force-causes a feeling of resistance or of pressure referred

to ,the skin ; a still greater amount causes a feeling of

muscular resistance, as when a weight is supported on the

palm of the hand ; whilst, finally, tte pressure may be so

great as to cause a feeling of pain. The force may not

be exerted vertically on the sensory surface, but in the

opposite direction, as when a hair on a sensory surface is

pulled or twisted. Touch is therefore the sense by which

mechanical force is appreciated, and it presents a strong

resemblance to hearing, in which the sensation is excited

by intermittent pressures on the auditory organ. In

addition to feelings of contact or pressure referred to the

Sensory surface, contact may give rise to a sensation of

temperature, according as the thing touched feels hot or

cold. These sensations of contact, pressure, or tempera-

ture are usually referred to the skin or integument cover-

ing the body, but they are experienced to a greater or less

extent when any serous or mucous surface is touched.

The skin being the chief sensory surface of touch, it is

there that the sense is most highly developed, both as to

delicacy in detecting minute pressures and as to the char-

acter of the surface touched. Tactile impressions, pro-

perly 80 called, are absent from internal mucous surfaces,

as has been proved in men having gastric, intestinal, and

iirinary fistulee. In these cases, touching the mucous

laorface caused pain, and not a sensation of touch.

Organs qf Toiich.—Comparative Sketch.—The organs of touch

present many varieties of form, from a simple filament of sensitive

protoplasm to a highly complex end-organ connected with the

^commencement of a sensory nerve-fibre. The bodies of the lowest

organisms are formed of contractile protoplasm, and mechanical con-

"tact with any resisting substances causes a change of form. Here

is the simplest kind of touch—a response on the part of any portion

elthe surface of the body to a mechanical stimulus. The pseudopodia

"

of the Ehizopoda are also organs of touch, and probably the cilia,

the flagellse, and the short rod-like bodies seen on many Difusoria
belong to the same class of sensory oigans. Among the Calentera

(hydroid polyps, tubularians, ffydromcdusae, Medusee, Anlhozoa or

sea-anemones) tentacles are found, usually arranged in circles

around the mouth or on portions of the body engaged in locomo-
tion, as on the marginsof the umbrella of Mediism. These have a
large amount of sensibility, and serve as organs of touch. In some
also there are stiS' hairs on the tentacles and around the mouth,
more differentiated tactile orgin:. The Vermes show organs of

touch in the form of modified cells of the int»gament, connected

with sensory nerves. These cells often assume the form of stiff

rods projected from the surface (tactile setse). Such are often found
over the whole body of Turbellaria and Nemertina, on the tentacles

of Bryo^oa, on the head segment of Lumbricidss, and on the tentacles

and antennae of Chmtopoda. In the latter group of animals tactile

organs are also found in ring-like arrangements, called cirrhi, on the

foot-stumps or parapodia. In some jlintdinca (leeches) compli-

cated tactile rods are embedded in cup-shaped organs scattered

over the body. Large prominences of the cuticle, called tactile

papillee, are also found in many of the Vermes near the oral and
genital orifices. The EcMnodermata have also special parts devoted

to touch, and these show their highest differentiation in the tentacles

of the Holothuroida. ArUiropoda show tactile organs in the form

usually of rod-like bodies projecting from the surface of th«

appendages and chiefly connected

with nerves passing to ganglionic

cells. In Crustacea such organs are

found on the antennse and other

appendages, and on the antennw in

Myriapoda and Insccta. In the

latter they are also found on the

tarsal joints of tne feet. The ap-

pearance of these rod-like bodies is

seen in fig. 1.

Ciliated tentacular processes exist

in the larva of Brachiopoda which '

are probably touch organs, but

there are no definite organs of this

kind in the adult form. The Mol-
htsca have the sense of touch widely

difl'used. All the soft parts of the

body are capable of feeling when
touched, and in various situations

there arefine hair-like prolongations Fio. 1. — Nervc-endii

from cells. These are supplied with !"'* '""^'l'" "''s, from

nerves, and are touch organs. Such f^^^Jt'Zt^l-l
are found on the edge of the mantle ganglionic swellinR; s. tactile rods;

in Lamellibranchiata, where they <^, "ne hairs of cuticle (Leydig).

may be in rows; they also e.xist on the siphons, and "they serve

to watch over the particles that get into the mantle cavity with
the water " (Gegenbaur). Processes of a tactile kind are also found
on the epipodium, the edge of the mantle, and the cephalic tentacles

in many Gasteropoda, and on the dorsal tufts of the Niidibranchiata.

Here and there also there are enlargements of the integument
covered with cilia and supplied by a nerve which have been regarded

as touch organs, but are by some supposed to be connected with

smell (see Smell). The Tunuala have cells with long filamentous

processes in the integument, which are probably tactile in function.

In the great majority of fishes touch is limited to the lips, to

parts of the fins, and to special organs called barbels. In the

Cyprinoids theve is a fold of skin bordering the mouth. which is

highly tactile. The lip of the sturgeon is covered with numerous
papilise; the sucking lip of the lamprey is papillose and highly

sensitive. The fins are in many fishes modified to serve as organs

of touch. Thus the gurnards (Triglidm) have three soft flexible

rays de'tached from the fin, and "the filiform radial appendages of

the Polyncmidm, the prolonged ventral fins of Osphromemis, Tricho-

gastcr, and other Labyrintliibranchs, and of the Ophidiidss," are

examples of this class of organs (Owen). The barbels are long
slender processes of skin, either single or in pairs, found in the

Siluridm, loaches, barbels, cods, sturgeons, and in the parasitic

Myxinidie. The nerves for the barbels come from the fifth pair of

cranial nerves. "A cod, blind by absence or destruction of both
eyeballs, has been captured in good condition, and it may be sup-

posed to have found its food by exploring with the symphysial
barbule, as. well as by the sense of smell " (Owen). Bodies some-
what similar to the Pacinian corpuscles (to be afterwards described)

were discovered by Savi in 1844 in the torpedo; they are arranged

in linear series on the anterior part of the mouth and nostrils, and
over the fore part of the electrical organs. Each is composed of

two capsules, one counected with the other, and containing a
granular substance in which the nerve end is embedded. Peculiar

mucous glands are also found outside the electrical organs of the
torpedo which are believed to minister to touch. Similar organs

exist in sharks, and John Hunter dissected the snout of the spotted

dog-fish {Scyllium) "to show the manner of the nerves ramifying,,
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-Tactile Corpuscles from doch B tongue,
n, nerve.

as also their apparp'.ii' termination in this part, each ultimate nerve

appearing to terminate in the bottom of a tube or duct, the sides

of which secrete and convey a thick mucus to the skin." These
" nervo-mucous " organs are found in the sides and under part of

the head and on the fore part of the trunk.

The Amphibia and SepUlia do not show any special organs of

touch. The lips of tadpoles have tactile papillae. Some snakes

have a pair of tentacles on the snout, but the tongue is probably

the chief organ of tonch in most serpents and lizards. All reptiles

possessing cUmbing powers have the sense of touch highly develpped

in the feet.

Birds have epithelial papillse on the soles of the'toes that are no
doubt tactile. These are of great length in the capercailzie {Tetraz

urogallus), "enabling it to grasp with more security the frosted

branches of the Norwegian pine trees" (Owen). It has been sug-

gested that the delicate "papillose" digits of the smaller birds

assist them in nest-building by having the sense of touch highly

developed. Around the root of the bill in many birds there ara

special tactile organs, assisting the bird to use it as a kiad of sensi-

tive probe for the detection in soft ground of the worms, grubs, and
slugs that constitute its food. Special bodies of this kind have
been detected in the beak and tongue of the duck and goose, called

the tactile corpuscles of

Merkel, or the corpuscles

of Grandry (fig. 2). Sim-
ilar bodies have been
found in the epidermis

of man and mammals, in

the outer root-sheath of

tactile hairs or feelers.

They consist of small
bodies composed of a
«ipsule enolosing two or F'o- *•

more flattened nucleated
cells, piled in a row. Each corpuscle is separated from the others
by a transparent protoplasmic disk. Nerve fibres terminate either

in the cells (Merkel) or in the protoplasmic
intercellular matter (Ranvier, Hesse, Izqui-

crdo). Another form of end-organ has been
described by Herbst as existing in the mucous
membrane of the duck's tongue. Tliese cor-

puscles of Herbst are like small Pacinian cer-

puscles with thin and very close lamells.
Developments ofintegument devoidof feathers,
such as the "wattles" of the cock, the "ca-
runcles" of the vulture and' turkey, are not
tactile in their function.

la the great majority of Mammalia the

general surface of the skin shows sensitive-

ness, and this is developed to a high degree

on certain parts, such as the lips, the end of Fio. 3.—Tactile Corpuscle

a teat, and the generative organs. Where 'rom the hand.

touch is highly developed, the skin, more especially the epidermis,

is thin and devoid of hair. In the Monkeys tactile papilUe are found
in the skin of the fingers and palms, and in the

skin of the prehensile tails of various species (Ateles).

Such papillae also abound in the naked skin of the
nose or snout, as in the shrew, mole,

pig, tapir, and elephant. In the Or-

nithorhy-iichus the skin covering the

mandibles is tactile (Owen). In many
animals certain hairs acquire great

size, length, and stiffness. These con-

stitute tnevibrissae, orwhiskers. Each
largo hair grows from a firm capsule

sunk deep in the true skin, and the

hair bulb is supplied with sensory

nerve filaments. In the walrus the

capsule is cartilaginous in texture.

The marine Camivora have strong

Tibrissae which "act as a staff, in a

wayanalogous to that held and applied

by the hand of a blind man " (Owen).

Each species has hairs of this kind
developed on the eyohrows, lips, or

cheeks, to suit a particular mode of existence, as, for exampl'i, the

long fine whiskers of the night-prowling felines, and in the aye-aye,

a monkey having nocturnal habits. In the Un^Mata the hoofs

need no delicacy of touch as regards the discrimination of minute
points. Such animals, however, have broad, massive sensations of

touch, enabling them to appreciate the firmness of the soil on which
thfiy tread, and under the hoof we find highly vascular and sensitive

lamellae or papillae, contributing no doubt, not only to the growth
of the hoof, but also to its sensitiveness. The Ceiuoca have numerous
papilla in the skin, regarding which John Hunter remarks :

" These
villi are soft and pliable ; they float iu water ; and each is longer or

shorter according to the size of the animal. In the spermaceti

Fio. 4.—Tactile Corpuscles from
clitoris of rabbit, n, nerve.

whale they are abont a quarter of an inch long ; in the grampus,
bottlenose, much shorter; iu all they are extremely vascular; they
are sheathed in corresponding hollows of the epiderm." In some
whales the skin is thrown into numerous longitudinal plaits on
the under and fore part of the body {Balsenoptera). Prof. Owen
remarks regarding these :

" It is peculiar to the swifter swimming
whales that pursue mackerel and herring, and m-iy serve to warn
them of shoals, by appreciation of au impulse of the water rebound-
ing therefrom, and so conveying a sense of the propinquity of
sunken rocks or sand-banks. Sensitiveness to the movements of
the ambient ocean is indicated by certain observed phenomena.
The whale-fishers aver that when a straggler is attacked its fellows
will bear down from some miles' distance, as if to its assistance

;

and it may be that they are attracted by perception of the vibration
of the water caused by the struggles of the harpooned whale or
cachalot" (Owen's Comparative Anatomy, vol iii. p. 189). Bats
have the sense of touch strongly developed in the wings and external
ears, and iu some species in the flaps of skin found near the nose.
Those " nose-leaves ' and expanded ears frequently show vibratUa
movements, like the antennae of insects, enabling the animal to
detect slight atmospheric impulses. In the vampires {Desmodi)
and fruit-eating bats (Pleropi) the auricular and nasal appendages
are small; "such sensitive tactile guides or Warners in flight are
only needed in the bats of active food, which must follow in swift
evolutions, like the swallows, but in gloom, the volatile insects
that people the summer air at dawn or dusk" (Owen). There is

little doubt that many special forms of tactile organs will be found
in animals using the nose or feet for burrowing. A peculiar end-
organ has been found in the nose of the mole, while there are "end-
capsules " in the tongue of the elephant and " nerve rings " in th«
ears of the mouse.

End-Organs of T<mdh in Man.—In man three special

forma of tactile end-organs have been described, and caa
be readily demonstrated.

(1) The End-Bulbi of Krause.— These are oval or
rounded bodies, from -g^ to ^-f^- of an inch long. Each
consists of a delicate capsule, composed of nucleated con-'

nective tissue enclosing numerous minute cells. On tracing

the nerve fibre, it is found that the nerve sheath is con.

tinuous with the capsule, •whilst the axis cylinder of the
nerve divides into branches which lose themselves among
the cells. 'Waldeyer and Longworth state that the nerve
fibrils terminate in the

cells, thus making these ^_
bodies similar to the cells

described by Merkel (ut

supra). See fig. 5. These
bodies are found in the

deeper layers of the con-

junctiva, margins of

the lips, nasal mu-
cous membrane, epi-

glottis, fungiform

and circumvallate

papillae of the

tongue, glans penis

and clitoris, mucous membrane of the rectum of man, and
they have also been found on the under siirface of the
" toes of the guinea-pig, ear and body of

the mouse, and in the wing of the bat

"

(Landoia and Stirling). In the genital

organs aggregations of end-bulbs occur,

known as the "genital corpuscles of

Krause" (fig. 4). In the synovial mem-
brane of the joints of the fingers there

are larger end-bulbs, each connected with

three or four nerve-filaments.

(2) The Touch Corpuscles of "Wagner
and Meissner.—These are oval bodies,

about yj^ of an inch long by -^ of an

inch in breadth. Each consists of a

series of layers of connective tissue

arranged transversely, and containing in

the centre granular matter with nuclei

(fig. 7). One, two, or three nerve fibres pass to the lower

I
end of the corpuscle, wind transversely around itj lose the

Fio. S.—End-Bnib from human
conjunctiva. a, nocleated
capsu'e; 6, core; e, enter1n(5

nerre-flbre termloatlug In tha
core at d.

Fio, 6.—End-Bulb from
conjoncLlvaofcalf. n,\

nerve.
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white substance of Schwann, penetrate into the corpuscle,

where the axis cylinders, dividing, end in some way un-

known. The cor-

puscles do not con-

lain any soft core,

but are apparently

built up of irregu-

lar septsB of con-

nective tissue, in

the meshes of

nhich the nerve

ribrils end in ex-

jiansions similar

to Merkel's cells.

Dr Thin describes

iimple and com-
pound corpuscles

according to the

lumber of nerve

fibres entering f'?- ''

„, , ,. ° hand
them. These bodies

Vertical Section of the Skin of the palra of the
a, blood-vesael ; b, papilla of the cutis vera;

c, capillary ; d, nei-ve-flbre passing to a touch-cor-
puscle ; e, Wagnei-'a touch.coipuscle

; /, nerve-
fibre, divided transversely; g, cells of the Malpl^fhlan
layer of the sltln. {From Landols and Stirling,
after Blesiadeckl.)

(ire found abun-

iantly in the palra

of the hand and
wle of the foot, where there may be as many as 21 to

ivery square millimetre (1 mm. = -^^ inch). They are not
io numerous on the back of the hand or foot, mamma, lips,

and tip of the tongue, and they are rare in the genital

organs. " KoUmann describes three special tactile areas

in the hand :—(1) the tips of the fingers, with 24 touch

corpuscles in a length of 10 mm.
; (2) the three eminences

lying on the palm behind the slits between the fingers,

with 5'4-2'7 touch-corpuscles in the same length ; and
(3) the ball of the thumb and little finger, with 3'l-3-5

touch corpuscles. The first two areas also contain many
of the corpuscles of Vater or Pacini, whilst in the latter

these corpuscles are fewer and scattered. In the other

parts of the hand the nervous end-

organs are much less developed "'

(Landois and Stirling).

(3) The Corpuscles of Vater or

Pacini.—These, first described by
Vater so long ago as 1741, are

small oval bodies, quite visible to

the naked eye, from -jtj- to -^ of

an inch long and -^-^ to ^\y of an
inch in breadth, attached to the

nerves of the hands and feet. They
can be readily demonstrated in the

mesentery of the cat (fig. 8). Each
corpuscle consists of 40 to 50

lamellas or coats, like the folds of

an onion, thinner and closer to-

gether on approaching the centre.

Each lamella is formed of an elastic

material mixed with ielioate con-

nective tissue fibres, and the inner

surface of each is lined by a single

continuous layer of endothelial

cells. A double-contoured nerve

fibre passes to each. The white

substance of Schwann becomes

continuous with the lamellae, whilst ^^^ g.-Vofer-a or Pacinrs cor-

the axis cylinder passes into the puscie. o, stalk ; 6, nei-ve-tibre

, ,
.•',.' n , , entering It; f, d. connective

body, and ends in a small knob or jiss^e envelope; e, axis cyiin-

in a plexus. Sometimes a blood- aer, with its end divided at/.

vessel also penetrates the Pacinian body, entering along

with the nerve. Such bodies are found in the subcutaneous

tissue on the nerves of the fingers and toes, near joints,

attached to the nerves of the abdominal plexuses of the

il
'

1 1

1"
I M I I I I . ^ .

Mr.,.:tii

Fia. 9.—£9tbeaIometer of Sleveking;

sympathetic, on the coccygeal gland, on the dorsum of tb©
penis and clitoris, in the meso-colon, in the course of the-

intercostal and periosteal }jerves, and in the capsules of
lymphatic glands (William Stirling).

Physiology of Touch in Man.—Such are the special end-^

organs of touch. It has also been ascertained that many
sensory nerves end in a plexus ot network, the ultimate
fibrils being connected with the cells of the particular

tissue in which they are found. Thus they exist in the
I cornea of the eye, and at the junctions of tendons with

j

muscles. In the latter situation " flattened end-flakes or
1 plates ' and " elongated oval end-bulbs " have also beer
I found (Sachs, Rollett, Golgi). A consideration of these

I

various types of structure show that they facilitate inter-

;
mittent pressure being made on the nerve endings They
are all, as it were, elastic cushions into which the nerve
endings penatrate, so that the slight variation of pressure
will be transmitted to the ner-ve. Probably also they serve

to break the force of a sudden shock on the nerve endings.

Sensitiveness and Sense of Locality.—The degree of aensitivenesi

of the skin is determined by finding the amallest distauca at whi(4»
the two points ^^
of a pair of ^ ts^^S-
compasses can
be felt. This
method, first

follovifed by
Weber, is cm-
ployed by phy.
sicians in the

diagnosis of nervons affections involving the sensitiveness of tbo
skin. The following table shows the sensitiveness in miilimebes

for an adult, whilst the corresponding numbers for a boy 12
years of age are given within bracketa (ikndois and Stirling. atCc-

Weber) :-
Jlilimetrea

Tipof tongue.. 11 [1:11

Third phalanx of finger, volar snrfato 2-2 3 [l-7i

Red part of the lip 4 5 [3 9J
Second phalanx ol finger, volar surface ,

4-4 5 13'9}

First phalanx of finger, volar surface.. 5-5 6

Third phalanx of finger, dorsal surface 6 8

Tipof nose .- 68
Head of metacarpal bone, volar 5-6'8

Ball of thumb _ 6-5-7

Ball of little finger..„ 6-6-6

Centre of palm_ 8-9

Dorsum and side of tongue ; white of the lips ;

metacarpal part of the thumb . ... 9

Third phalanx of the great toe, plantar surface, 11 '3

Second phalanx of the fingers, dorsal surface... 11 3

Back 11-3

Eyelid - 11 3

Centre of hard palate 13-5

Lower third of the fore-arm, volar surface 15

In front of the zygoma IS'S

Plantar surface of the great toe IS'S

Inner surface of the lip '. 203
Eeiiind the zygoma 22-6

Forehead 226
Occiput „ 27 1

Back of the hand 31-6

Under the chin 33'8

Vertex .\
33*8

Knee 36-1

Sacrum (gluteal region) 44-6

Fore-arm and leg 45-1

Neck 54-1

Back of the fifth dorsal vertebra ; lower dorsal

and lumbar region 64-1

Middle of the neck '^T'1

Upper arm; thigh; centre of the back 67-7 [31-6-40-(rj

These investigations show not only that the skin is sensitive,

but that one is able with great precision to distinguish the part

touched. This latter power is usually called the sense of locality,

and it is influenced by various conditions. The greater the

number of sensory nerves in a given area of skin the greater is tha

degree ot accuracy in distinguishing different points. Contrast

in this way the tip of the finger and the back of the hand. Sensi-

tiveness increases from the joints towards the extremities, and, a»

pointed out by VieiorJt, sen.sitiveness is great in parts of the body

that are actively vioved. The seasihility af iba ijsibs ia finer in

[4 6J
[4 5}

f4 5T

[6-81

[6 8J
[91

[9]

[91
[11-31

[113]
[9]

[13-5)

[15-81

[15]
[22-6]

[22-6]

[22-6}

[22 6]
[31 -ej

[33-8]

r33-8J
[36-1]
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the transvorso axis thau in tho long axis of the limb, to the extent

of i on the flexor surface of the upper limb and J on the extensor

suifaco (Landois). It is doubtful if exercise improves sensitive-

ness, as Francis Gallon found that tho performances of blind boys

were not superior to those of other boys, and he says that " the

guidance of the blind depends mainly on the multitude of col-

lateral indications, to which they give much heed, and not their

superiority to any one of them." When the skin is moi.'tened

with indifferent fluids sensibility is increased. Suslowa made the

curious discovery tliat, if the area between two 'points distinctly

felt be tickled or be stimulated by a weak electric current, the

impressions are fused. Stretching the skin, and baths in water

containing carbonic acid or common salt, increase the power of

localizing tactile impressions. In experimenting with the com-
passes, it will be found that a smaller distance can be distinguished

if one proceeds from greater to smaller distances than in the re-

verse airection. A sraidler distance can also be detected when
the points of the compasses are placed one after tho other on the

skin than when they are placed simultaneously. If the points of

the compasses are unequally heated, the sensation of two contacts

becomes confused. Anauxmic condition, or a state of venous con-

gestion, or the application of cold, or violent stretching of tho skin,

or the use of such substances us atropine, daturin, morphia,
strychnine, alcohol, bi'omide of potassium, canuabin, and hydrate

of chloral blunt sensibility. The only active substance said to

increase it is caffcin.

Absolute sensitiveness, as indicated by a sense of pressure, has

been determined by various methods.' Two ditferent weights are

placed on the part, and the smallest difference in weight that can

be perceived is noted. Weber placed small weights directly on
the skin; Aubert and Karamler loaded small plates; Dohru made
use of a balance, having a blunt point at one end of the beam, rest-

ing on the skin, whilst weights were placed on the other end of the

beam to equalize the pressure ; Eulenberg invented an instrument
like & spiral spring paper-ciip or balance {the barzesthesiometer),

having an index showing the pressure in grammes ; Goltz employed
an india-rubber tube fillfd with water, and this, " to ensure a con-

stant surface of contact, bent at one spot over a piece of cork, is

touched at that spot by tlie cutaueous part to bo examined, and,

by rhythmically exerted pressure, waves analogous to those of the

arteri.ii pulse are produced in the tube" (Hermann); and Landois
invented a mercurial balance, enabling him to make rapid variations

in the v/eight without giving rise to any shock (figured in Landois
and Stirling's Phijsiologij, p. 1155). Tlicse methods have given tht

following general results. (1) The greatest acuteuess is on the

forehead, temples, and back of the hand and forearm, which detect

a pressure of '002 gramme; fingers detect '005 to "015 giamme;
the chin, abdoniou, and nose '04 to '05 gramme. (2) Goltz's

method gives the same general results as Weber's experiment with

the compasses, with the exception that the tip of the tongue has

its ser:satioD of pressure much lower in the scale than its sensation

of touch. (3) Eulenberg found the following grailaticns in the

fineness of the pressure sense:—tho forehead, lips, back of the

cheeks, and temides appreciate ditferences of ^ to -j"! (200 : 205 to

300 : 310 grammes). The back of the last phalanx of the fingers,

the forearm, hand, Ist and 2d phalanges, the palmar surface of the

hand, forearm, and upper arm distinguish ditferences of -[J, to ^
(200 : 220 to 200 : 210 grammes). Tlie front ofthe leg and thigh

is similar to the forearm. Then follow the back of the foot and
toes, the sole of the foot, and the hack of the leg and thigh. Dohrn

f)laced a weight of 1 gramme on the skin, and then determined the

east additional weight that could be detected, with this result;

—

Sd phalanx of finger, '499 gramme ; back of the foot, '6 gramme
;

2d. phalanx, 771 gramme; 1st phalanx, '82 gramme ; leg, 1

gramme; back of hand, 1'156 grammes; palm, I'lOts grammes;
patella, 1'5 grammes; forearm, 1'99 grammes; umbilicus, 3'5

grammes; and back, 3'8 grammes (Landois and Stirling). (4) In
passing from light to heavier weights, the acuteness increases at

once, a maximum is reached, an 1 then with heavy weights the

power of distinguishing the diH'cteuces diminishes (Hcring, Bieder-

mann). (5) A spn>ation of pressure after the weight? have been
removed may bo noticed ((u/i^r-prsssure senxnlion), especially if the

weight bo considerable. (6) Valentine noticed that, if the finger

were held against a blunt-toothed wheel, and the wheil were rotated

mth a certain rapidity, he felt a smooth margin. This was ex-

perienced when the intervals of time between the contacts of suc-

cessive teeth were less than from j-^tr to j^n of a second. The same
experiment can be readily made by holding the finger over the holes

in one of tho outermost circles of a large syren rotating quickly :

the sensations of individual holes become fused, so as to give rise

to a feeling of touching a slit. (7) Vibrations of strings are de-

tected even when the number is about 1500 per second ; above this

the sensation of vibration ceases. By attaching bristles to the
prongs of tuning forks, and bringing these into contact with the
lip or tongue, sensations of a very acute character are cxnericmed,
which are most intense when tho forks vibrato fron. 600 to 1500
per second.

Informationfrom Tactile Impressions.—These enable us to come
to the following conclusions. (1) We note the existence of some-
thing touching the sensory surface. (2) From tho intensity of the
sensation we determine the weight, tension, or intensity of the pres-

sure. This sensation is in the first instance relerred to the skin,

but after the pressure has reached a certain amount muscular sensa-

tions are also experienced—the so-called muscular sense. (3) Tho
locality of the part touched is at once determined, and from this

the probable position of the touching body. Like the visual field,

to which all retinal impressions are referred, point for point, there
is a tactile field, to which all points on the skin surface may be
referred. (4) I3y touching a body at various points, from the
ditference of pressure and from a comparison of the positions .of

various points iuthe tactile field we judge of the configuration of

the body, A number of " tactile pictures" are obtained by pass-

ing the skin over the touched body, and the shape of the body is

further determined by a knowledge of the muscular movements
necessary to bring the cutaneous surface into contact with different

portions of it. If there is abnormal displacement of position, a
false conception may arise as to the shape of the body. Thus, if

a small marble or a pea be placed between the index and middle
finger so as to touch (with the palm downwards) the outer side of

the index finger and the inner side of the middle finger, a sensatiorr

of touching one round body is experienced ; but if the fingers hrf

crossed, so that the marble touches the inner side of the indexj
finger and the outer side of the middle finger, there will be a]

feeling of two round bodies, because in these circumstances there
is added to the feelings of contact a feeling of distortion (or of

muscular action) like what would take place if the fingers, for pur-'

poses of touch, were jilaced in that abnormal position. Again,'
as showing that our knowledge of the tactile field is precise, there
is the well-known fact that when a piece of skin is transplanted
from the forehead to the nose, in tne operation for removing a
deformity of the nose arising from lupus or other ulcerative
disease, the patient feels the new nasal part as if it were his fore-

head, and he may have the curious sensation of a nasal instead of

a frontal headache. (6) From the number of points touched we
judge as to the smoothness or roughness of a body. A body having
a uniformly level surface, like a billiard ball, is smooth ; a body
having points irregular in size and number in a given area is rough ;•

and if the points are very close together it gives rise to a sensation,.

like that of the pile of velvet, almost intolerable to some indivi-

duals. Again, if the pressure is so unitdrm as not to be felt, as when'
the body is immersed in water (paradoxic.il as this may seem, it is

the case that the sensation of contact is felt only at the limit of tha
fluid), we experience the sensation of being in contact with a fluid.

(6) Lastly, it would appear that touch is always the result of varia-

tion of pressure. No portion of the body when touching anything
can be regarded as absolutely motionless, and the slijjht oscillations

of the sensory surface, and in many cases of the oody touched,
produce those variations of pressure on which touch depends.

Theories as to Touch.—To explain the phenomenon of the tactile

field, and more especially the remarkable variations of tactile

sensibility above described, various theories have been advanced.
(1) The one most generally known is that of E. H. Weber, as
modified or rest.itej by Lotze, Jleissner, Czermak, and others. It
assumes that, whilst ve refer every tactile sensation to a certain
position in the tactile fijld, we do not refer it merely to a point, but
to a circular or oval ana on the skin, called a circle of sensibility.

Further, itis.issumed that if two such circles touch or overlap they
cannot be individually perceived, and that they can only be so
individually perceived when one or more circles of sensibility inter-

vene, or, in other . -
words, when there

is a "non irri-

tated sensory ele-

ment" between
the two points

touched (figs. 10
and 11).

Each circle of

sensibility may
be supposed to

be innervated by
a distinct fibre;

Thus,suppose the

sensitive surface

of the skin to be

a. c
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Fio. 12,

—

Dl&gram Bhowlng overlapping of
"circles of Benslbillty." (Erom fietiunla.)

>nd d ; but if the points touch c and e there will be a double sensa-

ion, because the circle" d intervenes. Again, in fig. 11, where
ihe " circles " are much smaller and more numerous, the minimum
distance at which two sensations are experienced is much less than
in fig. 10, for this would happen when the compasses touch a and d.

tt will also be observed that the same distance d e in fig. 10 would
^ve a single sensation, whilst it would give a double sensation in
Eg. 11. But c e in fig. 10 gives a double sensation, and yet the same
distance would give a single sensation if the points of the com-
passes touched adjoining "circles." A "circle of sensibility,"
however, cannot be regarded as an anatomical magnitude or
" cutaneous sensory unit," or, in other words, the area of distribu-
tion of a single nerve-fibre. The extent of any such hypothetical
circle can be altered by practice and attention, and we may therefore
assume that the circles overlaii, and that even the same area of skin
receives numerous nervefila-

Hients, and tliat consequent-
ly, wlieu a body is touched,
it excites at once manyjila-
ments. This is illustrated

by fig. 12.

It will be seen that each
area receives a certain num-
ber of nerve fibres and each
nerve fibre supplies fibrils

that cross the fibrils of ad-
joining nerves. If the point
of the cempass touch at a,

it will irritate all the fibres

from 1 to 7, but these will
not be excited with equal in-

tensity ; the excitation will

be at a maximum at 4, more
feeble for 3 and 5, and still

more feeble for 2 and 6 ; so

tliat the intensity of the excitation may be represented by the curve
above a. In this case the sensation will be that of one point, because
all the fibrils have been excited. If the other point of the compass
be placed at b, there will be an intermediary region not excited, and
two points will be felt. Suppose now the second point of the com-
passes is moved to c, all the Jibrils between the two points a and c
are excited, and there is likely a sensation of single contact ; but
the excitation of the fibrils 7 and 8 is very feeble, and it is possible,
by attention and practice, to leave these out, and then there will be
a sensation of two contacts (Benunis). This mechanical theory has
no anatomical basis, except it be the statepaent made by Krause that
the distance of the two points of the composses at which two points
are felt includes.in the me^n 12 tactile corpuscles. Whilst atten-
tion has been inaiuly directed to the skin as the locality where an
anatomical explanation is to be sought lor, it must not be forgotten
that processes may be in operation in the nerve centres. It is

well known that irradiation of nervous impulses occur in the nerve
centres (see PHyetoLooT, vol. xix. p. 29), and it is not unlikely that,
when a nervous impression reaches the brain from a particular area
of skin, this may be diffused to neighbouring nerve-cells, exciting
these, and that then the effect on these cells, in accordance with
the law that sensations in nerve centres are referred to the origins
in the periphery of the sensory nerve fibres reaching them, will be
referred to adjoining areas of skin, or. in other words, to adjoining
points in the tactile field.

Wundt has propounded a psycho-physiological theory that every
partxif the skin with tactile sensibility always conveys an impres-
sion of the locality of the sensation. Each area of skin has a
'' local colour," and this diminishes from area to area. The grada-
tion is sudden where the sense of locality is acute and gradual where
it is obtuse.- "A circle of sensation is an area where the local
colour changes so little thattwo separate impressions fuse into one

"

(Landois). Practice enables one to notice the changes of local
colour, and thus more and more accurately to discriminate points
closer and closer together. This theory does not appear to explain
anything

; it simply restates the phenomena for which an explana-
tion is desired.

Sensations of Temperature.—The skin is not merely the seat
of tactile impressions, but also of impressions of temperature.
This depends on thermic irritation of the terminal organs, as
proved by the following experiment of E. H. Weber :—"If the
elbow be dipped into a very cold flnid, the cold is only felt at the
immersed part of the body (where the fibres terminate); pain,
however, is felt in the terminal organs of the ulnar nerve, namely,m the finger points ; this pain, at the same time, deadens the local
sensation of cold." If the sensation of cold were due to the
irritation of a specific-nerve fibre, the sensation of cold would bo
referred to the tips of the angers. When any part of the skin
13 above its normal mean temperature, warrnth is felt ; in the
opposite case, cold. The normal mean temperature of a given
area varies according to the distribution of hot blood in it and to
the activity of nutritive changes occurring in it. When the skin

is brought into contact with a good conductor of heat there is a
sensation of cold. A sensation of heat is experienced when heat is
carried to the skin in any way. The following are.the chief facts
that have been ascertained regarding the temperature sense. (1)
E. H. Weber found that, with a skin temperature of from 16°'6 C.
to35^C., the tips of the fingers can distinguish a difference of
25° C. to -2° C. Temneratures just below that of the blood (33° C-
27° C.) are distinguished by the most sensitive parts, even tov 'OS'
C. (2) The thermal sense varies in diflferent regions as follows :

—

tip of tongue, eyelids, cheeks, lips, neck, belly. The "perceptible
minimum " was found to be, in degrees C. :—breast, •4"; back, -9°

;

back of hand, -3°
;
palm, -4°; arm, -2° ; back of foot, -4°

; thigh,
•5°; leg, -6° to -2°; cheek, '4°; temple, -3°. (3) If two different
temperatures are applied side by side and simultaneously, the
impressions often fuse, especially if the areas are close together.

(4) Practice is said to improve the thermal sense. (5) Sensations
of heat and cold may curiously alternate ; thus " when the skin
is dipped first into water at 10° C. we feel cold, and if-it be then
dipped into water at 16° C. we have at first a feeling of warmlh,
but soon agaiu of cold " (Landois). (6J The same temperature
applied to a large area is not appreciated in the same way as when
applied to a small one ; thus " the whole hand when placed in

water at 29° -5 C. feels warmer than when a finger is dipped into
water at 32° C.

There is every reason to hold that there are different nerve fibres
and differot central organs for the tactile and thermal sensations,
but nothing definite is known. The one sensation undoubtedly
affects the other. Thus the minimum distance at which two com-
paso points are felt is diminished when one point is warmer than
the other. Again, a colder weight is felt as heavier, " so that tho
apparent difference of pressure becomes greater when the heaviei
weight is at the same time colder, and less when the lighter weight
Is colder, and difference of pressure is felt with equal weights of
unequal temperature" (E. H. Weber). Great sensibility to differ-

ences of temperature is noticed after removal, alteration by vesi-

cants, or destruction of the epidermis, and in the skin affection
called herpes zoster. The same occurs in some cases of locomotor
ataxy. Removal of the epidermis, as a rule, increases tactile

sensibility and the sense of locality. Increased tactile sensibility
is termed hyperpselaphesia^ and is a rare phenomenon in nervous
diseases. Paralysis of the tactile sense is called hypopselaphesia,
whilst its entire loss is apselaphesi^t. Brown-Sequard mentions 9
case in which contact of two points gave rise to a sense of a third
point of contact. Certein conditions of the nerve centres affect

the senses both of touch and temperature. Under the influence of

morphia the person may feel abnormally enlarged or diminished in
size. As a rule the senses are affected simultaneously, but cases
occur where one may be affected more than the other. Herzen
states that "limbs which are sleeping" feel heat and not cold
(Landois).

Pain.—In aildition to sensations of touch and of temperature
referred to the skin, there is still a third kind of sensation unlike
either, namely, pain. This sensation cannot be supposed to be
excited by irritations of the end-organs of touch, or of specifio

thermal end-organs (if there be such), but rather to irritation of
ordinary sensory nerves, and there is every reason to believe that
painful impressions make their way to the brain along spinal
tracks in th» spinal cord. If we consider our mental conditiou
as regards sensation at any moment, we notice numerous sensation!)

more or less definite, not referred directly to the surface, nor to
external objects, such as a feeling of general comfort, free or im-
peded breathing, hunger, thirst, malaise, horror, fatigue, and pain.
These are all caused by the irritation of ordinary sensory nerves in
different localities, and if the irritation of such nerves, by chemical,
thermal, mechanical, or nutritional stimuli, passes beyond a certain

maximum point of intensity the result is pain. Irritation of a
nerve, in accordance with the law of "peripheral reference of
sensation," will cause pain. Sometimes the irritation applied to
the trunk of a sensory nerve may be so intense as to destroy its

normal function, and loss of sensation or anjesthesia results. If
then the stimulus be increased further, pain is excited which is

referred to the end of the nerve, with the result of producing what
has been called anseslhesia dolorosa. Pains frequently cannot be
distinctly located, probably owing to the fact of irradiation in the
nerve centres and subsequent reference to areas of the body which
are not really the seat of irritations. The intensity of pain depends
on the degree of excitability of the sensory nerves, whilst its mas-
siveness depends on the number of nerve fibres affected. The
quality of the pain is probably produced by the kind of irritation

of the nerve, as affected by the structure of the part and the greater

or less continuance of severe pressure. Thus there are piercing,'

cutting, boring, burning, throobing, pressing, gnawing, dull, and
acute varieties of pain. Sometimes the excitability of the cutaneous
nerves is so great that a breath of air or a delicate touch may
give rise to suffering. This hyperalgia is found in inflammatory
affections of the skin. In neuralgia the pain is characterized by
its character of shooting along the course of the nerve and bjl
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severe exacerbations. In many nervous diseases there are dis-

ordered sensations referred to the skin, such as alternatious of heat

and cold, burning, creeping, itching, and a feeling as if insects

were crawling on the surface (formication). This condition is

termed paralgia. The term hypalgia is applied to a diminution

and analgia to paralysis of pain, as is produced by aussthetics.

Muscular Sense.—The sensory impiesslons considered in this

article are closely related to the so-called muscular sense, or that

sense or feeling by which we are aware of the state of the muscles of

a limb as regards contraction or relaxation. -Some have held that

the muscular sense is really due to greater or less stretching of the

skin and therefore to irritation of the nerves of that org.an. That
this is not the case is evident from thi; fact that disordered move-
ments indicating pen'ersion or loss of this sense are not affected by
removal of the skin (Claude Bernard). Further, cases in the human
l)eing have been noticed where tliere was an entire loss of cutaneous
sensibility whilst the muscular sense wa^ unimpaired. It is also

known that muscles possess sensory nerves, giving rise, in certain

circumstances, to fatigue, and, when strongly irritated, to the pain

of cramp. Muscular sensations are really e.\cited by irritation of

sensory nerves passing from the muscles themselves. We are thus

made conscious of whether or not the muscles aro contracted, and
of the amount of contraction necessary to overcome resistance, and
this knowledge enables us to judge of the amount of voluntary im-

pulse. Loss or diminution of the muscular sense is s^en in chorea

and especially in locomotor ata,xy. Increase of it is rare, but it is

seen in the curious affection called anxietas tibiarum, " a painful con-

dition of unrest, which leads to a continual change in the position

of the limbs " (Landois). See also Physiology. (J. G. 11.)

TOUL, a towQ of France, chef-lieu of anarrondissement

in the department of Meurthe-et-Mose!le, on the left bank

of the Moselle, 199 miles east of Paris by the railway to

Nancy, at the point where the Marne Canal joins those of

the Rhine and the East. The isolated hills of St Michel

and Barine respectively rise 548 feet and 574 feet above

the town, which is a stronghold of the first order, the

centre of an entrenched camp protected by numerous forts

and redoubts, and a link in the chain of fortifications

which_ extends from Verdun to Belfort. The light and
elegant church of St £tienne (formerly the cathedral) has

a fine choir and transept, dating from the 13th century
;

the nave and aisles are of the 14th, and the beautiful

recently restored facade and the towers (246 feet) of the

15th The interior (118 feet in height, 289 in length, and
89 in width) has fine glass, a remarkable organ-loft, and
some interesting monuments. The bas-reliefs of the

charming Gothic cloister (13th and 14th centuries) were

much damaged during the Revolution. The choir and
transept of St Gengoult, a fine church of the 13th century

with a facade of the 15th, contain some interesting 13th-

century glass ; and the light groups of supporting columns,

and the sculptures in the cloisters (first half of the 16 th

century), should also be mentioned. The old episcopal

palace (18th century) is now used as the town-hall ; it

contains the museum and library, in which is preserved

the golden bull by which the emperor Charles IV. in

1367 confirmed the liberties of the city. The population,

9632 in 1881, was 9981 in 1886 (commune 10,459).

Toul {Tullum) is one of tho oldest towns of Frauce; originally

capital of the Leuci, in tho Belgic confederation, it acquired great
importance under the Komans. It was evangelized by St Mansuy
in the latter half of the 4th century, and became one of the leading
sees of north-east Gaul. After being sacked successively by Goths,
Burgundians, Vandals, and iluns, Toul was conquered by the
Franks in 450. Under the Merovingians it was governed by counts,

assisted by elective officero. The bishops, who had become
increasingly powerful, were invested with sovereign rights in the
10th century, holding only of the emperor, and for a period of

300 years (13th to 16th centuries) the citizens maintained a long
struggle against them. The town was forced to yield for a time to

theOunt.of Vaudemont in the 12th century, and twice to the duke
of Uoniine in the 15th, and was thrice devastated by the plague in

the letli. Charles V. made a solemn entry into the town in 1544,
but in the following year, at the instance of the Cardinal de
Lorraine, it placed itself under the perpetual protection of the
kings of France. Henry II. took possession in 1552, but the town
with its territory was not officially incorporated with France till

1648. Henry IV. was received in state m 1603, and in 1637 the
^rlement of Metz was transferred to Toul. lu UOO Yaubao recou-

|

structcd .tho fortifications of the town, and in 1790 the bishopric

was supprcssecl and the diocese united to that of Nancy. Tool
capitulated in 1870, after a bombardment of twelve flays fioni

heights now included in the new fortifications.

TOULON', a French fortress of the first class, chef-lieu

of an arrondissement in the department of Var, of t'je

5th naval arrondissement, and of a military subdivision, is

situated on the Mediterranean, 42 miles east-south-east of

Marseilles by the railway to Nice. The bay, which opens

to the east, has two divisions, the "grand rade" and the

"petite rade"; it is sheltered on the north and west by
high hills, closed on the south by the peninsula of Capes
Sici^ and C6pet, and protected on the east by a huge

Environs of Toulon.

breakwater,—the entrance, 1300 feet wide, being defensible

by torpedoes. A ship coming from the open sea must first

pass the forts of St Marguerite, of Cape Brun, of La
Malgue, and of St Louis to the north, and the battery of

the signal station to the south ; before reaching the petite

rade it must further pass under the guns of the battery of

Le Salut to the east, and of the forts of Balaguier and

L'Eguillette to the west. The Bay of La Seyne lies west

of the petite rade, and is defended by the forts of Les

Si.x-Fours, Napoleon (formerly Fort Cairo), and Malbous-

quet, and the batteries of Les Arenes and Les Gaus. To
the north of Toulon rise thfi defensive works of Mont
Faron and Fort Rouge, to the east the forts of Artigues

and St Catherine, to the north-east the formidable new
fort of Le Coudon, and to the south-east that of La CoUe

Noire, respectively dominating the highway into Italy

and the valley of Hyeres with the Bay of Carqueyranne.

The port of Toulon consists of the old dock, 'of which

one-third is re.served for the national navy, a new dock,

wholly so devoted, a harbour capable of receiving trading

vessels drawing from 16 to 18 feet, but only used for car-;

goes of wood and wine, and the Castigneau dock. The

naval arsenal (including the arsenal of Castigneau, which

is contiguous with it, in the direction of La Seyne) extend:*

over 4 miles, has an area of 667 acres, and employs from

12,000 to 13,000 men. It contains the oflSces connected

with the administration of the port, the office of naval

construction, a well-stored naval museum, and a great

Variety of workshops. These last include a rope-work

1050 X 66 feet, covered building yards, careening basins,'

forges, armourers' and joiners' shops, general magazines,

reconstructed on a fireproof principle since the_conflagra-
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tion of 1793, in which are stored all materials required in

the arsenal and oh board ship, a park of artillery, a
splendid collection of arms, and separate storehouses for

various classes of rigging. The Castigueau arsenal con-

tains the navy bakery of twenty ovens, capable of cooking
600,000 rations daily, the foundry and boiler-making

works, engineers' workshops, forges, three large careening

basins, a washing house, a slaughter house, stores of pro-

visions, coals, anchors and machinery, and the like. The
Mourillon arsenal, to the south-east of the town, has stores

of wood, building yards, and appliances for naval con-

Btruction in wood and iron. The town, enlarged to the
north under the second empire, has on that sjde a fine new
quarter ; but in the old town the streets are for the most
part narrow, crooked, and dirty, and to their insanitary

state the cholera epidemic of 1881 has been attribute 1.

The chief buildings are the old cathedral of St Marie
Majeure, the church of St Louis, the town-hall, the theatre

(seating 2000 persons), the museum, the library (18,000
volumes), the naval and military hospital, with a natural

history collection and an anatomical museum attached, a
naval school of .medicine, a school of hydrography, and
large barracks. The imports are wine (2,470,000 gallons

in 1881), corn, wood, coal, hemp, iron, sugar, coffee, and
fresh fish ; the exports are salt, copper ore, barks for

tanning, and oils. In 1882 the movement of the port

was represented by 280 vessels (41,000 tons). The in-

teresting buildings and gardens of the hospital of St
Mandrier stand on the peninsula of Cape Cepet, and near

them is the lazaretto. In 1881 the po; ulation of Toulon
was 48,832, and in 1886 it was 53,941, exclusive of

12,487 soldiers, sailors, ikc. (commune 70,122).

The Roman Telo Martius is supposed to have stood near tlie

lazaretto. The tou*n was successively sacked by Goths, Burgun-
dians, Franks, and Saracens. During the early Mid'Ue Ages, and
till confjucred by Charles of Anjou in 1259, it was under lords of
its Own, and entered into alliance with the repuliics of Marseilles
and Aries. St Louis, Louis XIL, and Franois I strengthened its

fortifications. It was seized by the emperor Charle« V. in 152i
and 1536. Henry IV. fcjunded a naval arsenal at Toulon, which
was further strengthened by Richelieu, and Vauban made the new
dock, a new enceinte, and several forts and batteries. In 1707
the town was unsuccessfully besieged by tlic duke of Savoy, Prince
Eugene, and an English fleet. In 172) there was an outbreak of

-the plague. In 1792, after great and sanguinary disorder, the
royalists ofthetown sought the support of the English and Spanish
fleets cruising in the neighbourhood. The convention having
replied by putting the town " hors la loi," the inhabitants opened
their harbour to the English. The army of the republic now laid

siege to the town, and it was on this occasion that Napoleon Bona-
parte first made his name as a soldier. The forts commanding the
town having been taken, the English ships retired after setting fir©

to the aisenal. The conflagration was extingui-shed by the prisoners,

but not before 3S out of a total of 56 vessels had been destroyed.

Under the Directory Toulon became the most important French mili-

tary fort on the Mediterranean ; it was hei'e that Napoleon organized
the Egyptian campaign, and the expedition against Algiei's set out
from Toulon in 1830. The fortifications have been strengthened
by Napoleon I., Louis Philippe, Napoleon III., and since 1870.

TOULOUSE, chef-lieu of the French department of

Haute-Garonne, 478 miles south from Paris and 160 south-

east from Bordeaux, stande on the right bank of the

Garonne, which here describes a bold outward curve to the

east. On the left bank is the Faubourg St Cyprien. The
river is spanned by three bridges,—that of St Pierre to the

north, that of St Michel towards the south, and the Pont
Neuf in the centre ; the last-named, a fine construction of

seven arches, was begun in 1543. The city is peculiarly

subject to great floods, such as that of 1855, which de-

stroyed the suspension bridge of St Pierre, or the still more
disastrous one of June 1875, which, besides carrying away
that of St Michel, laid the Faubourg St Cyprien under

water, destroyed 7000 houses, and drowned 300 people.

East and north of the city runs the great Canal dn Midi

(from the Mediterranean), which here joins the Garonne.

Between this nni\ an 1 the city proper extends the long line

of boulevards (Boiile\ rirds Lacrosses. d'Arcole, du 22 Seu-

tembre. <fcc.) leading by the All6e St Etienne to the Boulid-

grin, whence a series of allees shoot out in all directions.

South-west the Allee St Michel leads towards the Garonne,

and south the Grande Alice towards the Faubourg St

Michel. These boulevards take the place of the old city

wails. Between them and the canal lie the more modern
faubourgs of St Pierre, Arnaud-Bernard, Matabiau, itc.

Plan of Tonlouso

The more ancient part of the city consists of narrow irregu-

lar pebble-paved streets. Most of che houses are of brick,

and none of any great architectural pretensions, except

those which date back at least to the 17th century. In
1868 the municipal authorities determined to construct two
entirely new streets, broad and straight, intended to cut
one another at right angles near the centre of the city. Of
these the first, the Rue de Metz, starts eastward from th&
Pont Neuf, and will ultimately intersect the Rue d'Alsace-

Lorraine running from north to south. These alterations,

however, go on very slowly. The Place du Capitole may be

regarded as the centre, whence streets branch out in every

direction. Eastward and north-east the Rue La Fayette
leads across the boulevards towards the AU^e La Fayetle,

beyond which, across the Canal du Midi, are the £cc le

V^tirinaire and the railway station, and still farther vS
the obelisk erected to commemorate the battle of Toulouse

(April 10, 1814), and the observatory. From the north-

west of the Place du Capitole the Rue du Taur runs due
north past the ancient liglise du Taur to the great £glise

St Sernin, the largest and most famous church of southern

France. From the north-west corner of the same Place the

Rue des Lois conducts towards the Ecole de Droit and the

arsenal. In a more westerly direction the Rue Pargamin-

iere stretches towards the venerable church and the bridge

of St Peter From the south-west corner the Rue des

Balances extends towards the Rue de Metz and the Pont

Neuf. From the south the Rue St Rome, Rue des Changes,,

and Rue des Filatiers lead to the Place des Carmes or dc

la R^publique ; while from the south-east 'corner the Rue
de la Pomme and the Rue'Boulbonne'lead 'across the Rue
d'Alsace-Lorraine to the cathedral of St Stepheq, In tk©
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'*)uth of the city lies the palais de justice, near which are

the ancient church of the Inquisition and several of the

finest houses in Toulouse. Going northwards, the traveller

passes the liglise de la Dalbade on his way towards the

Pont Neuf. immediately to the north of which is the ^glise

de la Daurade. Korth of this church, but somewhat farther

from the river, is the military hospital, to the immediate

east of which lie the lycie, the church of the Jacobins,

and the public library. South-east from this, about half-

way towards the cathedral, is the museum. North of the

military hospital and beyond the Rue Pargaminiere lie the

arsenal and the Faubourg St Pierre. Slightly to the north-

vest of the Pont St Pierre the Canal de Brienne (finished

1778) cuts across the angle formed by the Garonne and
<Janal du Alidi. Between the Canal de Brienne and the

Haronne is the chief manufacturing part of the city, where

the great Bazacle flour-mill stands. Along the right bank
of the river run the varioi^s quays of St Pierre, &c. In

the Faubourg St Cyprien, just north of the Pont Neuf, is

the Hotel Dieu St Jacques, said to have been founded before

the' 12th century, with its large gardens. Close to the

I'ont St Pierre is the hospital of St Joseph de la Grave,

which makes up 1432 beds, and affords shelter to found-

lings and the aged. South of the AUie St Michel is the

Jardin des Plantes, founded by the ill-fated La P6rouse.

Tlio most interesting building is the churcli of St Scrnin or

Satuininus, wliom legend represents as the hrst preacher of the
gospel in Toulonse, where he was jierhaps martyred towards the
middle of the 3d centnry. The oldest part of the present bnilding
was consecrated by Urban 11. in 1096. This chnrch is now the

largest edifice of sonthern France, beiilg 375 feet from east to west
and 217 feet in its utmost breadth. The nave (12th and 13th cen-

turies) is remarkable for having doable aisles. Four pillars, sup-
porting the centml tower, are sufrounded by heavy masonry, which
somewhat spoils the general harmony of the interior. In the
•outheru transept is the "portail des comtes," so named because
near it lie the tombs of William Taillefer, Pons, and other early

counts of Toulonse. Tlie little chapel in which these tombs (as-

cribed to the 11th century) are found was restored by the capitols

of Toulouse in 1648. Another chapel contains a Byzantine Christ
of late llth-century workmanship. The choir (II th and 12th cen-

turies) ends in an apse, or rather chevet, surrounded by a range of

columns, marking olf an aisle which in its turn opens into five

ihapels. The stalls are of 16th-century work and very grotesquely
carved. Against the northem wall is an ancient tabic d'antcl, which
an llth-centui'y inscription declares to have belonged to St Scrnin.
In tlte crypts are many relics, which, however, were robbed of their

^old aiul silver shrines during the Bevolution. The finest gate is

on the south, and is surmounted by a fine representation of the.

Ascension in Byzantine style. The capitals of the St Scrnin pillars

are sometimes ornamented with leaves and sometimes witli grot-

esque animals, &c. The belfry consists of five stories, of which the
two highest are of later date, but harmonize very well •(vith the
three lower ones. The cathedral, dedicated to St Stephen, dates
from three diifercnt epochs. The nave, commenced by Raymond
VI. towards the beginning of the 13th century, still displays the
sculptured arms of its founder, and a few years ago preserved the
pulpit in which St Bernard and St Dominic are said to have
preached. Tiie choir, commenced -by Bertrand de Lille (c 1272),
was burned in 1609, ijut restored in tlie same Cfutury. It is sur-
lounded by seventeen chapels, which were finished by the Cardinal
d'Orlean?, neph.ew of Louis XI , towards the beginning of the 16th
05ntury. These chapels are adorned with glass dating from the
IStii to the 17th century. Tlie great western gate was constructed
by Peter du Moulin, archbishop of Toulouse, from 1439 to H51. It

has been greatly battered, and presents but a poor approximation
to its ancient beauty. Over this grand gate, whicli was onco
prnamented with the statues of St ^rnin, St Exuperius, and the
twelve apostles, as well as those of the two brother archbishops of
Toulouse, Denis (1423-1439) and Peter du Jtoulin, there is a beauti-
ful 13th-century rose-window, whose centre, however, is not in a
perpendicular line with the point of the Gothic arch below. ^ In
the same way the choir and the nave have not the same axis.
' Among other remarkable churches may be noticed those of St
Pierre des Cuisines (12th century), with its beautifully sculptured
»pitals ; of Notre Dime de la Daurade, near the Pont Neuf, built
an the site of a 9th-century Benedictine abbey, but reconstructed
in 1764; and of Notre Dame de la Dalbade, perhaps existing in
the.11th century but in its present form dating from the 15th.
The £gliso des Jacobins, held by VioUet le Due to be " one of the
uiost beaut ful brick churches constructed in the iliddle A^es."..

was built towards the end of the 13th century, and originally con-

sisted of but one structure divided into two aisles by a range of

columns. It has a beautiful octagonal belfry. Before the Revolu-

tion it contained the mausoleum of Thomas Aquinas. _On the left

of the Garonne stands the cliurch of St Nicholas, also with an octa-

gonal belfry and a spire dating from the 15th century. There are

many other churches r>f co-'isiderable antiquity.

Of secular buildings the most D.itf vorthy are the capitole, tho

museum, and the lycee. The capitole (16th-17th centuries) h.-is a

long Ionic"fa9ade constructed by Cammas (1750-60). The theatre

is situated in the Isft wing. Running along almost the wholo

length of the first floor is the "salledes illustres" adorned with the

busts of forty-four great natives of Toulouse ; the word " native
"

has, however, been construed very liberally. In the capitole tbo

Academic des Jeux Floraux holds its annual meetings. The nmseum
(opened 1795) occupies the church and other buildings of the Augus-
tinian convent (14th-15th cent.). It contains a splendid collectiott

of antiquities arranged in two cloisters, and a collection of pictures

The natural history museum is at the Jardin des Plantes. The
lycee occupies the group of buildings known as " Les Jacobins,"

the Hotel Bernui (16th century), &c. Here is the public librarj

(65,000 volumes).
Toulouse is singularly rich in mansions of the 16th and 17lh

centuries. Several of these are richly adonied by Bachelier, Michel^
angelo's pupik The Hdtels d'Assezat, de St Jean, Las Bordes, Fel-

zins, Duranti, and Maison de Pierre may be specially mentionedJ
A few houses are said to date from tho 14th century or even earlier.

Near the Alice St Michel is the palais do justice, the old meeting
house of the parlement oi Toulouse. Close by was tho old Chateau
Narbonnais.

Besides its university, which ranks next to those of Paris and
Lyons, and has faculties of law, .science, letters, and medicine,
Toulouse possesses many educational and learned societies, among
which may bo mentioned the £cole des Beaux Arts et des Sciences
Indujtrielles, thelicole Normale, the £cole de Musique, the Aca-
demies des Jeux Floraux, des Sciences et des Belles Lettrcset Arts,

and de Legislation, the Societe d'Agriculture, and the arcbscologica)

Societe du Midi.

Tho geogr'\phical position of Toulouse, on the plain of Languedoc,
has made it the chief entrepflt of the district for wine, com, and
almost all the industries of the neighbourhood. Besides the grind-
ing of flour, its leading indjistries are cabinetmaking, hat-making,
calico printing, the manufacture of pots and pans, macaroni, and
starch, leather-making (morocco), cloth and paper making, glass-

blowing, saddlery, and pottery. The tobacco factory occupies 1259
hand.s, and manufactures 1000 tons of snulf, a corresponding
quantity of tobacco, and 250 tons of cigars annually.
The population of the city, 127,196 in 1881, numbered 133,775

in 1886, that of the commune being 147,617.

Tolosa (ToXiuo-ffo), chief town of the Volca» Tectosages, does not
seem to have been a place of gi'eat importance during the early
centuries of the Roman rule in Gaul, though one incident in its

early history gave rise to the famous Ijatin proverb " habet aurum
Tolosanum' (Auk Gell., iii. c. 12). It was possessed of a circas

and an amphitheatre, but its most remarkable x'emains are to be
found on the heights of Old Toulouse (vetus Tolosa) some 6 or 7
miles to the east, where huge accumulations of broken pottery
and fragments of an old earthen wall mark the site of an ancient
settlement. The numerous coins that have been discovered on the
same spot do not date back farther than tho 2d century B.C., and
seem to indicate the position of a Roman manufacturing centre

then beginning to occupy tiie Gallic hill-fortrcs.s that, in earlier

days, had in times of peril been the stronghold of the native tnbcs
dwelling on the river bank. Tolosa does not seem to have been a
Roman colony ; but its importance must have increased greatly

towards the middle of the 4th century. It is to be found entered in

more than one itinerary dating from about this time; and Auson-
ius, in his Ordo Nobilium Urbium, alludes to it in terms implying
that it then had a large population. In 419 it was taken by Wallia,

king of the Visigoths, under whom or whose successors it became
the seat of the great Teutonic kingdom of the "West-Goths,— a king-

dom that within fifty years had extended itself from the Loire to

Gibraltar and from the Rhone to the Atlantic. On the defeat of

Alaric II. (507) Toulouse fell into the hands of Clovis, who carried

away the royal treasures to Angouleme. Under the Merovingian
kings it seems to have remained the greatest city of southern Gaul,

and is said to have been governed by dukes or counts dependent on
one or other of the rival kings descended from the great founder of

the Prankish monarchy. It figures prominently in the pages of

Gregory of Tours and Sidonius Apollinaris. About 628 Dagobcrl
erected South Aquitaine into a kingdom for his brother Charibert,
who chose Toulouse as his capital. For the next eighty years its

history is obscure, till we reach the days of Charles Martcl, •when
it was besieged' by Soma, the leader of the Saracens from Spain (c.

715-20), but delivered by Eudo, "princeps Aquitaniie," in whom
later WTiters discovered the ancestor of all the later counts of Toul-
ous-.^ JIodern.critici3m,^however^has discredited this genealogy;
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and the real history of Toulouse recommences in 780 or 781, when
Charlemagne appointed his little son Louis king of Aquitaiuj,

with Toulouse for liis chief city.

During the minority of the young king his tutor Chorson ruled

at Toulouse with the title of duke or count. Being deposed at the

council of Worms (790), he was succeeded by William Courtnez, the

traditional hero of southern France, who in 806 retired to his newly
founded monastt'ry at Gellone, where he died in 812. In the uu-

happy days of Louis the Pious and his children Toulouse suffered in

common with the rest of western Europe. It was besieged by
Charles the Bald in 844, and taken four years later by the Normans,
who in 843 had sailed up the Garonne as far as its walls. About
852 Raymond I., count of Querci, succeeded bis brotlier Fridolo

as count of Rouergue and Toulouse; it is from this noble that all

the later counts of Toulouse trace their descent. Raymond I.'s

grandchildren divided their parent's estates ; of these Raymond II.,

ti:e elder (d. 924), became count of Toulouse, and Ermengaud, the
younger, count of Rouergue, while the hereditary titles of Gothia,
Querci, and Albi were shared between them. Raymond II. 's grand-
son, William Taillefer (d. c. 1037), married Emma of Provence, and
handed down part of that lordship to his younger son Bertrand.'
William's elder son Pons left two children, of whom William IV.
succeeded his father in Toulouse, Albi, Querci, &c. ; while the
younger, Raymond IV. of St Gilles (c. 1066), made himself master
of the vast possessions of the counts of Rouergue, married his cousin
the heiress of Provence, and about 1085 began to rule the immense
estates of his elder brother, who was still living.

From this time the counts of Toulouse were the greatest lords
in southern France. Raymond IV., the hero of the first crusade,
assumed the formal titles of marquis of Provence, duke of Nar-
bonne, and count of Toulouse. While Raymond was away in the
Holy Laud, Toulouse was seized by William IX., duke of Aauitaine,
who claimed the city in right of his wife Philippa, the daughter
of William IV., but was unable to hold it long (1098-1100).
Ravmond's son and successor Bertrand followed his father's example
aud set out for the Holy Land in 1109, leaving his great estates

at his death to his brother Alphonse-Jourdain. The rule of this

prince was disturbed by the ambition of William IX. and his grand-
daughter Eleanor, who urged her husband Louis VII. to support
her claims to Toulouse by war. On her divorce from Louis and
her marriage with Henry II., Eleanor's claims passed on to this
monarch, who at last forced Raymond V. to do him homage for

Toulouse in 1173. Raymond V., the patron of the troubadours,
died iu 1194, and was succeeded by his son Rayuiond VI., under
whose rule Languedoc was desolated by the remorseless crusaders
of Si.non de Jlontfort. Raymond VII., the son of Raymond VI.
and Princess Joan of England, succeeded his father in 1222, and
died in 1249, leaving an only daughter Joan, married to Alfonso the
brother of Louis IX. On the death of Alfonso and Joan in 1271
the vast inheritance of the counts of Toulouse lapsed to the crown.

^

From the middle years of the 12th century the people of Toulouse
seem to have begun ta free themselves from the most oppressive
feudal dues. An act of Alphonse-Jourdain (1141) exempts them
from the tax on salt aud wine; and in 1152 we have tracos of

a "commune consilium Tolosaa " making police ordinances in its

own name "with the advice of Lord Raymond, count of Toulouse,
duke of Narbonne, and marquis of Provence." This act is witnessed
by six " capitularii," four duly appointed judges {Judices constituti),

and two advocates. Twenty-three years later there are twelve
capitularii or consuls, six for the city and six for its suburbs, all

of them elected and sworn to do justice in whatever municipal
matters were brought before them. In 1222 their number was
increased to twenty-four ; but they were forbidden to touch the city
property, which was to remain in the charge of certain "commun-
arii" chosen by themselves. Early in the 14th century the consuls
took the name of "domiui de capitulo," or, a little later, that of
" capitulum nobilium." From the 13th century the consuls met iu

their own house, the "palatium communitatis Tolosfe " or h6tel-

de-ville. In the 16th century a false derivation changed the ancient
consuls (domini de capititlo) into the modern " capitouls " {domini
capilolii Tolosani), a barbarous etymology which in its turn has,
in the present century, transformed the old assembly house of
Toulouse into the capitole.

' The parlement of 'Toulouse was established as a permanent court
in 1443. Louis XI. transferred it to Montpellier in 1467, but
restored it to Toulouse before the close of the next year. This

1 About 075 there was a partition of the estates whlcli William Taillefer and
Ills cousin Raymond II. of Auvergne held in common,—Albi, Querci, Jtc, falling
to Wllllnm, and Gorhla, &c., to Raymond.

2 List of the counts of Toulouse, mainly from De Vic and Valssete :

—

Chorson 778-790 i Raymond II:.

WiUiam V90-S06

Berengcr 817-835
Kcfrld 835-845
Kridolo 8)5-852
Raymond 1 852-.<!64

Bemaril 804-876
Sudo 876-318

9IS-924
924-C.950Raymond III.

Gai'sende, for
her son C.950-C.97S

William Tail-

lefer c.975-f.l037
Pons 1037-1000
William IV... 1060-C.1093
Raymond IV. 1093-llUJ

Bertiand 1098-1109
Alphonse-Jour-

daln 1109-1148
Raymond v.... 1148-1194
Raymond vr... 1194-1222
Raymond VII. 1222-1249
Alfonso and
Joan 1249-1271

parlement was for Languedoc and southern France what the parte*

raent of Paris was for the north. Towards the end of the 16th cen-

tury, duiing the waia of the League, it was split up into three

different sections, sitting respectively at Carcassonne or Beziers, at

Castel Sarr.asin, and at Toulouse. The three were reunited in 1596.

Under Francis 1. it began to persecute heretics, and in 1618 rendered

itself notorious by burning the philosopher Vanini. The univer-

sity of Toulouse owes its origin to the action of Gregory IX., who
in 1229 bound Raymond VII. to maintain four masters to teach

theology and eight others for canon law, grammar, and the liberal

arts. Civil law and medicine were taught only a few years later.

The famous "Floral Games" of Toulouse, in which the poets of

Languedoc contended (May 1-3) for the prize of the golden violet

and other gold or silver flowers, given at the expense of the city.

Were instituted in 1323-24.

See, hesiiles the various cuide-books, De Vic and Valssete, Histoife dt Lan*
S/uedoc. ed. 1873 jj.: Calei, llisloirt dt Toulouse, 1623 ; La Fullle. Iliuoire dt Toul-
ouse, 1687, 1701; 0u Meee, Histoire des /nslittilwns de Toulouse, vols., 1844-

46; D'Aldcguier, Uisloirede la Ville de Toulouse, 1833-35. (Tf A. A.)

TOUNG-NGtr, a district in the extreme north of the

Tenasserim division of Burmah, with an area of 6354
square miles, and lying between 17° 37' and 19° 28' N.
lat., and between 95° 53' and 96° 53' E. long. It is

bounded on the N. by Upper Burmah, on the E. by a

high mountain range known as the "Great Watershed," on

the S. by Shwe-gyeng district, and on the W. by the Pegu
Yomas. Three mountain ranges traverse the district—the

Pegu Yomas, the Poung-loung, and the Nat-toung or "Great
Watershed,"— all of which have a north and south direc-

tion, and are covered for the most part with dense forest.

The Pegu Yomas have a general elevation of from 800 to

1200 feet, while the central range averages from 2000 to

3000 feet. The rest of Toung-ngii forms the upper portion

of the valley of the Tsit-toung (Sittang) river, -the only

large river in the district, the chief tributaries of which

are the Tshwa, Khaboung, Hpyu, Thouk-re-gat, and Rouk-
thwa-wa, all being navigable for a great portion of their

course Limestone appears in various places, and in the

north-east a light grey marble is quarried for lime. The
rivers form the chief means of communication during the

rainy season. Of late years some good roads have been

constructed, and the Burmah State Railway, when com-

pleted, will intersect the district from south to north.

In 1881 the population numbered 128,848 (males 68,484, females
60,364),'of whom 93.997 were Buddhists, 17,448 Christians, 2086
Hindus. 1962 Mohammedans, and 12,612 aborigines. The only
town in the disti'ict is Toung-ngi'i, on the Tsit-toung river in
18° 55' 24" N. lat. and 96° 3r 4" E. long., with a population of

17,199 in 1881. Of the total area only 59 square miles are actually

under cultivation, owing mainly to tlie hilly nature of the country.
Rice is the chief product ; other crops include oil-seeds, sugar-
cana, cotton, fruit, and vegetables. The principal manufactures are

silk, saltpetre, and gunpowder. In 1885-86 the gross value of the
district was £15,098, of which the land produced £5880.

TOUR, Maurice Quentin de la (1704-1788), the

renowned pastellist, was Iprn at St Quentin on the 5th
September 1704. On leaving Picardy for Paris he entered

the studio of an artist named Du Pouche, and then that of

Spofede,—an upright man, but a poor master, rector of the

Academy of St Luke, who still continued, in the teeth of

the Royal Academy, the traditions of the old guild of the

master-painters of Paris. This possibly contributed to the
adoption by De la Tour of a line of work foreign to that

imposed by an academical training j for pastels, though
occasionally used, were not a principal and distinct branch

of work until 1720, when Rosalba Carriera brought them
into fashion with the Parisian world. In 1737 De la Tour
exhibited the first of that splendid series of a hundred and
fifty portraits which formed the glory oi' the Salon for the

succeeding thirty-seven years. In 174ti he was received

by the Academy; and in 1751, the following year to that

in which he received the title of painter to the king, ho
was promoted by that body to the grade of councillor.'

His work had the rare merit to satisfy at once "both the

taste of his fashionable models and the judgment of his

brother artists. His art, consummate of its kind, achieve<i
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»Iie task of flattering his sitters, wnilst hiding that flattery

behind the just and striking likeness which, says Alariette,

be hardly ever missed. His portraits of Kousseau. of

Viltaire, of Louis XV., of his queen, of the dauphin and

dauphiness, are at once documents and masterpieces un-

surpassed except by his life-sizo portrait of Madame de

Pompadour, which, exliibited at the Salon of 1755. is still

the chief ornament of the cabinet of pastels in the Louvre.

It is and will probably always be the most perfect model

of this class of work as long as time and damp spare the

fragile dust to which it owes its beauty. The museum of

StQuentin, however, also possesses a magnificent collection

of works which at his death were in his own hands. De
la Tour retired to St Queatin at the age of 80, and there

he died on 17th February 1788. The riches amassed dur-

ing his long life were freely bestowed by him in great part

before his death ; he founded prizes at the school of fine

arts in Paris and for the town of Amiens, and endowed
St Quentin with a great number of useful and charitable

institutions. He never married, but lived on terms of

warm affection with his brother (who survived him, and
kft to the town the drawings now in the museum) ; and
his relations to Mdlle. Fel, the celebrated singer, were dis-

tinguished by a strength and depth of feeling not common
to the loves of the 18th century.

See, in aiMition to the geDeral works on French art, Deama^,
three works, of which the most important is Le Jlcliquaire de la

Tour; GuifTi-ey and Toumeux, Correspondance Inidite de it. Q. de
la Tour; Cliampfleury, De la Tour, and Peinhcs de Laon el de St
Quentin ; and Dreolle da Nodon, Eloge £iographique de M. Q. de
la Tour.

TOURACO, the name, evidently already in use, under
which in 17-43 Edwards figured a pretty African bird,'

and presumably that applied to it in Guinea, whence it

had been brought alive. It is the Cueulus persa of Lin-

Whlte-Crested Toiiroco
( Tiiraohs albicristatus). After Schlegel.

nrens, and Turacvs or CoryUiaix persa of later authors, who
piirceived that it required generic separation. Cuvier, in
1''99 or 1800, Latinized its native name (adopted in the
meanwhile by both French and German writers) as above,
for which barbarous term lUiger, in 1811, substituted a

,

' Apparently the first ornithologist to make the bird known was
Alhin, who figured it in 1738 from the life, yet badly, as "The Crown-
Vird of Mexico." He had doubtless been miainformed aa to its proper
country; but Touracos were called "Crown-birds" by the Europeans
in West Africa, as witness Bosnian's Oescn'plwu of the Coast of Guinea
(1721), ed. 2, p. 251, and W. Smith's Voj/age to Guinea (1745), p.
149, though the name was also given to the Crowned Cranes,
Jialearica.

more classical word. In 1788 Isert described and figu.ed
{Bcohacht. GeselUh. naturf. /''reunde, iii. pp. 16-20, pi. 1)
a bird, also from Guinea, wuich he called Jlnaoj/hai/n
violacea. Its afiinity to the original Touraco was soon re-

cognized, and both forms have been joined by modern sys-

tematists in the Family Miisop/iarjiJie, commonly Englisheu
Plantain-eaters or Touracos, sometimes spelt Tourakoos.

To take first tlie Plant.iin-caters proper, or the "cnus Musoyhaja,
of which only two species are known. Ojio about the size of a
Crow 13 comparatively common lu museums, and is readily recog-
nized by having tlio horny baso of its fine yellow bill prolonged
backwards over the forehi-ad in a kind of shield. The tup of the
head, and the primaries, except their Oflter edge and lip, are deep
crimaon ; a white streak extends behind the eye; and Uie rest of
the plumage is of a rich glossy purple. The second species, if.

rossee, which is rare, chiefly diflfers by wanting the white eye-streak.
Then of the Tonracos—the siiccies originnlly described ia about
the size of a Jay, and has the head, crest (which is vertically com-
pressed and tipped with red), neck, and breast of a fine grassgrcen,
varied by two conspicuouo white streaks— one, from the gape to the
upper part of the crimson orbit, separated by a black patch from
the Other, which runs beneath and behind the eye. The wing-
coverts, lower part of the back, and tail are of a bright steel-purple,

the jirimaries deep crimson, edged and tip]ied with bluish-black
Over a dozen other congeneric species, more or less resembling this,

have now been described, and all inhabit sniuo district of Africa;
but there is only room here to mention that found in the Capo
Colony and Natal, where it is known as the " Lory " (c/. vol. xv.

p. 7, note 1), and, though figured by Uaubentoii and others, first

differentiated in 1841 by Strickland {Ann. KiU. History, vii. p.

33) as Tvracus albicristatus— its crest having a conspicuous white
border, while the steel-purple of T. persa is replaced by a ricJi and
glossy bluish-green of no loss beauty. In nearly all the species of
this genus the nostrils are almost completely hidden by the frontal

feathers; but there are two others in which, though closely Allied,

this is not the case, and some systeniatists would place them in a

separate genus Gallirrx; while another species, the giant of the
Family, has been moved into a third genus as CorytUs^ola crislfUa.

This differs from any of the foregoing by the absence qf the crimson
coloration of the primaries, ana seems to lead to another group,
Schizorrhis, in whidi the plumage is of a still plainer type, and,
moreover, the nostrils here are not only exposed but in the form of
a slit, instead of being oval as in all the rest. This genus contains
about half a dozen species, one of which, S. concnjor, is ^he Grey
Touraco of the colonists in Natal, and is of an almost uniform slaty-

brown. A good deal has been written about these birds, which form
the subject of one of the most beautiful hinnographs ever published—De Toerako's nfgeheld en bcschrcvcn.—by Schlegel and Westerman,
brought out at Amsterdam in 1860; while the latest collected

information is contained in an elaborate essay by Herr Schalow
(Jour. f. Omithologie, 1886, lip. 1-77). Still, much remains to

be made known as to their distribution throughout Africa, and
their habits. They seem to be all fruit-eaters, and to freriucnt the
higliest trees, seldom coming to the ground. Very little can be
confideutly asserted as to their iiidification, but at least one species

of Schizorrhis is said to make a rough nest and therein lay three
eggs of a pale blue colour. An extraordinary peculiarity attends
the crimson coloration which adorns the primaries of so many of

the Musophagidse. So long ago as 1818, Jules Verreaux observed
{Proc. jiooL Society, 1871, p. 40) that in the case of T. albicristatus

this beautiful hue vanishes on exposure to heavy rain and reappears
only after some interval of time and when the feathers are dry."

The ifusophagidss form a very distinct Family of Prof.

Huxley's Cocrr/ffomorphee, having perhaps the Coliidie and
Cuculidse as their nearest allies. Eyton pointed out (Ann.

Nat. History, ser. 3, ii. p. 458) a feature possessed in

common by the latter and the Musophagidx, in the " process

attached to the anterior edge of the ischium," which be
likened to the so-called " marsupial " bones of Didelphian

Mammals. J. T. Reinhardt has also noticed (Vidensk.

Meddels. Naturhist. Forening, 1871, pp. 326-341) another

Cuculine character offered by the os uncinatum affixed

* The fact of this colouring matter being soluble in water was inci-

dentally mentioned at a meeting of the Zoological Society by Mr
Tegetmeier, and brought to the notice of Prof. Church, who, after

experiment, published in 1868 (Student and Intellectual Obscrier,' i.'

pp. 161-168) an account of it as "Turacin, a new animiil piginent-con'^

taining copper." Further informati'ui on the subject was given by

Monteiro (Chem. A'ucs, xxviii. p. 201 ;
Quart. Jour. Science, Her. 2,

iv. p. 132). The property is posses-sed by the crimson feathers of aH
the bii'ds of the FamiJy.
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|to the lower side of the ethmoid in the Plantain-eaters

and Touiacos ; but too much dependence must not be

jilaced on that, since a similar structure is presented by
the Frigate-bird (vol. ix. p. 786) and the Petrels (vol.

xviii. p. 711). A corre'sponding process seems also to be

found in Tbogon (?.«.) The bill of nearly all the species

of Mtisophagidse is curiously serrated or denticulated along

the margin, and the feet have the outer toe reversible.

No member of the Family is found outside of the conti-

nental portion of the Ethiopian ftegion. (a. n.)

TOURCOING, a manufacturing town of France in the

department of Nord, 7 miles north-east of Lille on the

railway to Ghent, is rapidly becoming one with the neigh-

bouring town of KouBAix (g.v.). Wool, cotton, linen, and
silk are spun in more than 65 mills (40,000 opindles);

there are upwards of 25 combing establishments (by

machine and hand), 50 to 55 manufactories of velvet-pile

carpets, furniture stuffs, and all kinds of woven goods, be-

sides dye-works, soap-works, a sugar refinery, and machine
workshops. The total industrial production of Tourcoing

. may be set down at about £6,800,000 per annum. Tour-
coing possesses a chamber of commerce, a conseil de prud-
hommes, a consultative chamber of arts and manufactures,

a wool "conditioning" bureau, schools of drawing, paint-

ing, music, and architecture, and a horticultural society.

In 1866 a pyramid was erected to commemorate a battle

gained by Jourdan and Moreau in the neighbourhood in

1794. The population, 34,415 in 1881, was 41,570 iu

1886 (commune 58,008).

Famed since the 14th century for its woollen manufactures,
Tourcoing was fortiEed by the Flemings when Louis XI. of France
disputed the inheritance of Charlesthe Bold with llary oi'Burgundy.
The town suffered much from the French in 1477, from the
Huguenots in-1556, and by fire in 1607 and 1711. The inhabitants,
18,000 in 1789, were reduced by the French Eeiolution to 10,000,
but a new era of prosperitj began in 1832. In 1801 the popula-
tion of the commune was 23,493, and in 1871 it was 43,322.

TOURGUENIEFF, Iva^^ (1818-1883), the descendant
of an old Russian family, was born at Orel, in the govern-
ment of the same name, in 1818. His father, the colonel of

a cavalry regiment, died when our author was sixteen years
of age, leaving two sons, Nicholas and Ivan, who were
brought up under the care of their mother, the heiress of

the Litvinoffs, a lady who owned large estates and many
serfs. Ivan studied for a year at the university of Mos-
cow, then at St Petersburg, and was finally sent in 1843
to Berlin. His education at home had been conducted by
German and French tutors, and was altogether, foreign,

his mother only speaking Russian to her servants, as
became a great lady of the old school. For his first

acquaintance with the literature of his country the future
novelist was indebted to a serf of the family, who used
to read to him verses from the Rossiad of Kberaskoff, a
bnce-celebrated poet of last century. Tourgueniefi's early

attempts in literature,- consisting of poems and trifling

sketches, Jiay be passed over here ; they were not with-

out indications of genius, and were favourably spoken of

by BieJinski, then the leading Russian critic, for whom
Tdurguenieff ever cherished a warm regard. Our author
|irst made a name by his striking sketches "The Papers
of a Sportstnan " (Zapiski Okhotnika), in which the miser-
able condition of the peasants was described with startling

realism. The work appeared in a collected form in 1852.
It was read by all classes, including the emperor himself,

ind it undoubtedly hurried on the great w;ork of eman-
cipation.' Tourguenieff had always sympathized with the
muzhiks ; he had often been witness of the cruelties

of his mother, a narrow-minded and viiidictive woman.
In some interesting papers recently contributed to the

''European Messenger" (Viestnik Evropt) by a lady
biought up in the household of Mme Tourguenieff, sad

details are given illustrative of her character.' Thus tBe

dumb porter of gigantic stature, drawn with such power

in Ilumv, one of our author's later sketches, was a real

person. We are, moreover, told of his mother that she

could never understand how it was that her son became an

author, and thought that he had degraded himself. How
could a Tourguenieff submit himself to be criticized?;

The next production of the novelist was " A Nest of

Nobles" (Drurianskoe Cniexdo), a singularly pathetic

story, which greatly increased his reputation. This ap-

peared in 1859, and was followed the next year by "On
the Eve " (Nakamtne),—a tale which contains one of his

most beautiful female characters, Helen. In 1862 was
published " Fathers and Children " (Otn i Died), in which

the author admirably described the nihilistic doctrines

then beginning to spread in Russia, he himself inventing

the word nihilism, which seems- likely to become permanent.

In 1867 appeared "Smoke" (Dim), and in 1877 his last

work of any length, " Virgin Soil " (A^ov). Besides his

longer stories, many shorter ones were produced, some of

great beauty and full of subtile psychological analysis,'

such as Riidin, " The Diary of a Useless Man " (Djieimik

Lishnaijo Chelovieka), and Qthers. These were afterwards

collected into three volumes. The laBt works of the great

novelist were " Poetry in Prose " and " Clara Milich,''

which appeared in the pages of the " European Messenger."

Tourguenieff, during the latter part of his life, did!

not reside much in Russia ; he lived either at Baden
Baden or Paris, and chiefly with the family of the

celebrated singer Viardot Garcia, to the members of

which he' was much attached. He occasionally visited

England, and in 1879 the degree of D.C.L. was conferred

upon him by the university of Oxford. He. died at

Bougival, near Paris, on September 4, 1883 ; according tc

his wish, his remains were taken to St Petersburg, and
buried in the Volkoff cemetery, near, those of the critic

Bielinski.

Unquestionably Tourguenieft' may be considered one of the
greatest novelists of our own or any other times, and worthy to be
ranked with Thackeray, Dickens, and George Fliot : with the genius
of the last of these he has man}- affinities. His studies of human
nature are profound, and he lins the wide sympathies which, are
essential to genius of the highest order. A melancholy, almost
pessimist, feeling pervades his writings, but perhaps this is always
found in those who have truly listened to the "still, sad music
of humanity." This morbid tielf-analysis seems natural to tho
Slavonic mind, and Tourguenieff has given abundant proof of
possessing it. The closing chapter of "A Kest of loobies" is

one of the saddest and at the same timo truest pages iu the whole
range of existing novels.

The writings of Tourguenieff have been made familiar to persons
unacquainted with Russian by French translations. There are soma
versions in English, but the only two worthy of notice are tho
translation of the "Nest of Nobles " under the'name of " Lisa," by
Mr Ralston, and ""V^irgin Soil," by the late Mr Ashton Dilke.

TOURMALINE. See Electricity, vol. viii. p. 99 ; Geo-
logy, vol. X. p. 228 ; and JIineralogy, vol. xvi. p. 409.
TOURNAI (Flem. Doornik), a town of Belgium,

capital of an arrondissement in the pi:ovince of Hainault,
53 miles by rail west-south-west from -Brussels, is divided
into two parts by the Scheldt, which is here .spanned by
seven bridges and lined with spacious tree-shaded quays.
The older, which is also the busier and more important
portion of the town, stands on the left bank ; the new
town is distinguished by its neat regular streets and
modern architecture. The cathedral, which is a . fine
example of the Romanesque style, is' a cruciform basilica,'
with a series of chapels and five towers. The nave was
Jjrobably consecrated in 1171 : the transepts date from the
13th century; and the (Gothic) choir was completed in
1338.' at which time al.'o the Romanesque facade wa-s
altered, and a perch in the Pointed style added. The
sculptui^ei i,n tha porch range in date from the 13th to th.%
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'17th century, and deserve special notice, particularly those

of later date by native artists. The general efiect of the

interior is harmonious and impressive. The capitals of

the pillars are rich and varied ; the passage round the choir

contains several pictures of the Flemish school ; the richly

sculptured Renaissance roodloft dates from 15G6 ; and

most of the stained glass in the transept dates from about

1456. The adjacent belfry, dating originally from 1187,

and partly rebuilt in 1391, was restored in 1852. In the

Grande Place, not far from the cathedral, is the church of

St Quentin, sometimes spoken of as " la petite cathi^drale,"

in the Transition style, and nearly of the same date as the

cathedral. The church of St Jacques dates from the 13th

and 14th centuries, and that of St Brice from the 12th.

The buildings of the old monastery of St JIartin, on the

iouth-west side of the town, are now used as an hOtel de

ville, in connexion with which there is a small picture

gallery containing some examples of Rembrandt, Rubens,

and Van Dyck. The town contains courts of law, an

athensum, a theatre, a school of arts and manufactures, an

episcopal palace and seminary, a natural history museum,

besides other public buildings. The fortifications of

Vauban, extended after the second treaty of Paris, are now
demolished, and their place taken by boulevards. The lead-

ing objects of manufacture are stockings and " Brussels
"

carpets ; the other industries include paper-making, thread-

making, and the spinning of wool and flax. The trade

of the place is very considerable, as vessels of 150 tons

burden can ascend the river to this point, and its railway

communications are good. The population in 1876 was

32,145.

Tournay, supposed to be the Civilas Kcrviorum of Ciesar, and
afterwards known as Tournacus, was one of the fir^J, places con-

quered by the Franks, and Clovis made it for a time liis capital.

In modern times, standing as it does on tlie frontier between

Belgium and France, it has been frequently besieged and tiken.

History records specially the siege by Alexander of Parma in 1581,

when it was bi'avely but unsuccessfully defended by the princess

D'fipinoy, whoso statue now stands in the Grande Place. Perkin

Warbeck was a native of Tournai.

TOURNAMENTS. Tournaments and jousts were the

chief military exercises and displays of the age of chivalry.

Besides being the appropriate sports and pastimes of a

warlike era and caste, they were intended to test the skill

and exhibit the prowess of the knights and squires who
took part in them. Considered under their more serious

aspect, apart from their association w-ith pomp and

festivity, they were, practically speaking, the equivalents

of the reviews and sham-fights of later times, and were

designed as a preparation for the actual manoeuvres and

real conflicts of the battlefield. Tournaments and jousts

differed from one another principally in the circumstance

that in the first several combatants on e^ch side were

engaged at once, and in the second the contention was
between t\^o combatants only. The former consisted of

the mutual charges of equal troops of cavalry, while the

latter consisted of a duel on horseback. Du Cange says

that the French iournot, English " tournament," " was a

general expression which comprehended all sorts of com-

bats that were pei formed by way of exercise. But it more

properly meant such as were performed by companies,

where many weru in conflict against the same number,

representing the form of a battle. When those general

combats were ended, then single ones commenced; for all

who were desirous of displaying their address, and attract-

ing public notice for their valour, offered single combat

with sword or lance against all who should present them-

selves"; and he adds that these combats were called by

the old French writers "joustes," which is the same word

as the English "jt)usts." But jousts were held far more

frequently than, and quite independently of, regular

tournaments throughout the period in which the customs

of chivalry were observed, and, according to some author-

ities, the lance alone was used in them, while in the others

all weapons except firearms were employed. In both cases

such weapons were usually although not invariably rendered

innocuous, and it was only rarely that the combatants

were killed or injured by wounds, as distinguished from

falls and bruises. But in one way or another tournaments

and jousts were always extremely dangerous, and a long

list of eminent persons met their deaths in them, from
Raoul, Comte deGuines, to Henry II. of France. It may
be assumed that jousts in some shape existed at all periods,

in which men fought in armour and on horseback, and
were in the habit of practising themselves in time of peace

for the e"xigencies of warfare. But it is very doubtful

when and where tournaments, in the proper sense of the

term, were originally instituted. The older writers on

the subject sought to connect them with the "Troja" or
" ludus TroJK " among the Romans. But this is a piece

of archaeology of the same sort as that which identified the

knighthood of the Middle Ages with the ancient "ordo

equestris," and will not, of course, bear examination. Much
reliance again has been placed by some of them on the

account of a .sham-fight which was held at the celebrated

interview between the emperor Louis and Charles the Bald

in 841, which in certain respects bore a close resemblance

to a tournament, and was no doubt the kind of exhibition

out of which the tournament of a later age was developed.

Others attribute the institutio:; of tournaments to the

emperor Henry the Fowler, who died in 936, or to Geoffrey

de Preuilly, the ancestor of the counts of Tours, who died

in 1066. However tliis may be, it is certain that they

were in vogue on the Continent at the end of the 11th

century, and that in the early part of the 12th century

they were introduced into England. In the 13th and 14th

centuries they were common all over Christendom, including

the Eastern as well as the Western empire and the states

comprised in or adjacent to it. It was not until the end

of the 16th century that tilts and hastiludes passed out of

fashion in Britain, and even in the earlier years of the 17th

century they were occasionally celebrated under the patron-

age of Henry, prince of Wales, son of King James I.

The older authorities on tournaments and jousts aro exceedingly

numerous. But all that is material in what they have written will

be found in Ste Palaye's M6inoirc3 siir i'Aiicicinic Chcvalcric and

Mills's History of Chivalry. The " Dissertations" of Du Cange at

the end of Joinvjlle's Memoirs and the Chroviclcs of Froissait and
llonstielet may also be consulted. Ste Palaye and JlUlswcre both

industiious compilers, and the second is much indcb'^d to the first

TOURNEBOUT, a wind instrument of wood, in which

a cylindrical column of air is set in vibration by a reed.

The lower extremity is turned up in a half circle, and from

this peculiarity it has gained the French names iouriiehout

and cromorne,—the latter a corruption of the German name

Ki-ummhorn. There appears to be no English equivalent.

The reed of the tournebout, like that of the bassoon, is

formed hy two tongues of cane, adapted to the small end

of a conical brass tube, the large end being inserted in the

body of the instrument. It presents, however, this differ-

ence, that it is not, like that of the bassoon, in contact with

the player's month, but is covered again by a cap pierced

with a hole in the upper part, through which opening the

air is introduced which sets the reed in vibration, the

reed being therefore subject to no pressure of the lips.

The compass of the instrument is naturally limited to the '

simple fundamental sounds which the successive opening

of the lateral holes gives rise to. The tournebouts have

not much length for the deep sounds they produce, which

arises from these instruments sounding, like all tubes of|

cylindrical bore provided with reeds, the same as the

stopped pipes of an organ. That is to say, theoretically^

XXIII. — 6s
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they require only half the lengtlis necessary for the open

j)i[)es of an organ, or for conical tubes pro-

vided with reeds, to produce notes of the

same pitch. Moreover, when, to obtain a

harmonic, the column of air is divided, the

tournebout will not give the octave like the

oboe and bassoon, but the twelfth, corre-

sponding in this peculiarity with the clarinet

and all stopped pipes or bourdons. With

the ordinary boring of eight lateral holes,

the tournebout possesses a limited scale em-

bracing a ninth. Sometimes, however, the

deeper sounds are completed by the addition

of one or more keys. By its structure the

tournebout is one of the oldest wind instru-

ments ; it is evidently derived from the

Greek a^dos and the Roman tibia, which

consisted equally of a simple cylindrical

pipe of which the column of air was set in

vibration by a double reed.

Notwithstanding the successive improve- ^
tnents that were introduced in the manu-

fact'jre of wind instruments, the tournebout

scarcely ever varied in the details of its

construction. Such as we see it represented

in the treatise by Virdung i we find it again

about the epoch of its dis-

appearance, in L'A rt du Faiseur

d'Instruments de VEncyclopedie

de Diderot et d'Alembert (Paris,

1751-80).

The touruebouts existed as a com-
plete family from the 15th century.

According to Virdung, it was formed of four individual instru-

ments; Pi'fetorius- cites five,—the deep bass, the bass, the tenor

or alto, the cantus or soprano, and the high soprano, with com-
pass respectively of .#.

Bass Tournebout.

s
-dr ^m

and

3: '
- -^

A band, or, to use the expression of Prce-
""• "P torius, an "accort, " of tournebouts compre-
•^ r— hended—1 deep bass, 2 bass, 3 alto-tenor, 2* cantus (soprano), 1 high soprano — 9.

The tournebouts were not always an orchestra by themselves;

they allied themselves also to other instruments, and notably to

flutes and oboes. It was thus that the little groups of musicians

iu the service of princes, or those engaged by some large town on
the occasion of a festival or public ceremony, were composed of

several tournebout players combined with some flautists and oboe

players. In 1685 the orchestra of the Neue Kirche at Strasburg
comprised two tournebouts, and until the middle of the last century

tliese instruments foi-med part of the music called "la grande
ecurie" in the service of the French kings. Tournebouts have iu

our days become of extreme rarity, and scarcely exist in collections.

The museum of the Conservatoire Royal do JIusique at Brussels

has the good fortune to possess a complete family, which is regarded

as having belonged to the duke of Ferrara, Alphonso II. d'Este, a

prince who reigned from 1559 to 1597. The soprano (cantus or

discant) has the same compass as above, while the alto, the tenor

(furnished with a key), and bass have an extent respectively of
-•-

olrjim' . H'-
I I

and Qlzz

The bass (see accompanying figure), besides having two keys, is

distinguished from the others by a kind of small bolt, two of which
slide in grooves and close the two holes that form the lowest notes

of the instrument. It is very curious to observe that the employ-
ment of these bolts, placed at the extremity of the tournebout and
out of reach of the fingers of the instrumentalist, forces him to

require the assistance of a person whose sole mission is to attend

to tliese bolts durin" the performance.

The "Platerspil of which Virdung gives a drawing is only a

bind of tournebout. It presents especially the peculiarity that,

^ Musica getutscld ic/t'7 aiis^ffe:^0(je7i^ Basel, 151Ii
» Orgauouraahia, Wolfeubuttel. 1G18.

instead of having a cap to cover over the reed, there is a spherical

receiver surrounding the reed, to which the tube for insufflation fa

adapted. This receiver was of wood worked round, or perhaps

consisted of a simple gourd. (V. il.)^

TOURNEFORT, Joseph Pittox de (1656-1708), a

botanist of considerable reputation, was born at Aix, in

Provence, in 1656. He studied in the convent of the

Jesuits at Aix, and was destined for the church, but the

death of his father left him free to follow his botanical

inclinations. After a couple of years collectuig, he studied

medicine at Montpellier, but soon returned to his favourite

pursuit, and was appointed professor of botany at the

Jardin des Plantes in 1683. By the king's order h<>.

travelled through western Europe, where he made very ex-

tensive collections, and subsequently spent three years in

Greece and Asia Minor (1700-1702). Of this journey a

description in a series of letters was posthumously pub-

lished in 3 vols. {Relation d'un Voijage du Levant, Lyong,

1717). His principal work is entitled Insiitutiones Rei

Herbarix (3 vols., Paris, 1700), and upon this rests chiefly

his claims to remembrance as one of the most eminent

of the systematic botanists who prepared the way for

Linnaeus. His exact position among these has been dis-

cussed at length by Sachs {Geschichte d. Bolanik, Munich.

1875). He died December 28, 1708.

TOURNEUR, Cyril, a tragic poet of the first order,

has left no record of his existence beyond the respective

dates of his first and last extant works (1600-1613). An
allegorical poem, worthless as art and incomprehensible as

allegory, is the earliest of these ; an elegy on the death of

Prince Henry, son of James I., is the latest. The two
plays on which his fame rests, and on which it will rest

for ever, were published respectively in 1607 and 1611,

but all students have agreed to accept the internal evidence

which assures us that the later in date of publication must
be the earlier in date of composition. His only other

known work is an epicede on Sir Francis Vere, of no great

merit as poetry, but of some value as conveying in a
straightforward and masculine style the poet's ideal con-

ception of a perfect knight or " happy warrior," comparable

by those who may think fit to compare it with the mora
nobly realized ideals of Chaucer and of Wordsworth. But
if Tourneur had left on record no more memorable evi-

dence of his powers than might be supplied by the survival

of his elegies, he could certainly have claimed no higher

place among English writers than is now occupied by the

Rev. Charles FitzgeofErey, whose voluminous and fervent

elegy on Sir Francis Drake is indeed of more actual value,

historic or poetic, than either or than both of Tourneur'a

elegiac rhapsodies. The singular power, the singular

originality, and the singular limitation of his genius are

all equally obvious in The Atheist's Tragedy, a dramatic

poem no less crude and puerile and violent in action and
evolution than simple and noble and natural in expression

and in style. The executive faculty of the author is in

the metrical parts of his first play so imperfect as to sug-

gest either incompetence or perversity in the workman;
in The Revenger's Tragedy it is so magnificent, so simple,

impeccable, and sublime, that the finest passages of this

play can be compared only with the noblest examples of

tragic dialogue or monologue now extant in English or

in Greek. There is no trace of imitation or derivation

from an alien source in the genius of this poet. The first

editor of Webster has observed how often he imitates

Shakespeare ; and, in fact, essentially and radically inde-

pendent as is Webster's genius also, the sovereign influenca

of his master may be traced not only in the general tone

of his style, the general scheme of his composition, but
now and then in a direct and never an unworthy or

imperfect echo of Shakespeare's very phrase and accent.'

' But the resemblance between the tragic verse of Tourneur.
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and the tragic verso of Shakespeare is simply such as

proves the natural affinity between two great dramatic

poets, whose inspiration partakes now and then of the

quality more proper to epic or to lyric poetry. Tl)e fiery

impulse, the rolling music, the vivid illustration of thought

by jets of insuppressible passion, the perpetual sustenance

of passion by the implacable persistency of thought, which

we recognize as the dominant and distinctive qualities of

such poetry as finds vent in the utterances of Hamlet or of

Timon, we recognize also in the scarcely les3_ magnificent

poetry, the scarcely less fiery sarcasm, with which Tourneur

bas iuformed the part of Vindice—a harder-headed Hamlet,

a saner and more practically savage aftd serious Timon.

He was a satirist as passionate as Juvenal or Swift, but

with a finer faith in goodness, a purer hope in its ultimate

security of triumph. This fervent constancy of spirit

i<jlieves the lurid gloom and widens the limited range of

n tragic imagination which otherwise might be felt as

oppressive rather than inspiriting. His grim and trenchant

Jiumour is as peculiar in its sardonic passion as his elo-

quence is original in the strenuous music of its cadences,

ill the roll of its rhythmic thunder. As a playwright,

his method was almost crude and rude in the headlong

(itraightforwardness of its energetic simplicity ; as an

iirtist in character, his interest was intense but narrow,

.bis power magnificent but confined ; as a dramatic poet,

the force of his genius is great enough to ensure him an
enduring place among the foremost of the followers of

Shakespeare. (a. c. s.)

TOURS, a town of France, formerly' the capital of

Touraine, now chef-lieu of the department of Indre-et-

Loire, the see of an archbishop, and the headquarters of

the 9th coips d'arm^e, lies 145 miles (by rail) south-west

of Paris, on the left bank of the Loire, a little above the

Plan of Tonrs.

junction of the Loire and Cher. Many foreigners, especi-
ally English, live at Tours, attracted by the town itself, its

mild climate, its beautiful situation in "the garden of
France," and the historic chateaus of the neighbourhood.
The Loire is crossed by two suspension bridges, by a rail-

way bridge, and by a fine stone bridge, but its waters too
often either expose large stretches of sand, or come down
in devastating flood. Many of the inhabitants belong
to the leisured class, and the town possesses societies of
science, art, and literature, of agriculture, of horticulture,
of archaeology, of medicine, and a library (50,000 volumes,
and 1200 MSS., including a gospel of the 8th century, on
•whicTi the kings of France took oath as honorary canons
of the church of St Martin). The industrial establishments

include four large silk mills, the printing and publishing

works of Mame (1200 workmen), manufactories of cloth,

carpets, files, white lead, stained glass, boots and shoes,

and pottery. A considerable trade is carried on in wine,

brandy, ana dried fruits, and the sausages and confection-

ery of the town are well known The population, 52,209

in 1881, was 59,585 in 1686.
Toure, under the GauU the capital of the Turones or Tarons,

originally stood on the right bank of the Loire, a little above the

present village of St Symphorien. At first called AUionos, the

town was afterwards officially known as Cmsarodunum. The
Romans removed the 'own from the hill where it originally stood to

the plain on the left bank of the river. Behind the present cathe-

dral, remains of the amphitheatre (443 feet in length by 394 iij

breadth) built towards the end of the 2d century might till latelj

be seen. Tours became Christian about 250 through the preaching

of Gatien, wlio founded the bishopric. The first cathedral was built

a hundred years later by St Litorius. The bishopric became an
archbishopric when Gratian made Tours the capital of Lugdunensis
Tertia, and abont the same time the official name of Caesarodunum
was changed for that of Civitas Turonorum. St Martin, the great

apostle of the Gauls, was bishop of Tours in the 4th century, and
he was buried in a suburb which soon became as important as the

town itself from the number of pilgrims who flocked to his tomb.

Towards the end of the 4th century, apprehensive of barbarian inva-

sion, the inhabitants pulled down some of their earlier buildings in

order to raise a fortified wall, the course of which can still be traced

in places. Their advanced fort of Larcay still overlooks the valley

of the Cher. Affiliated to the Armorican confederation in 435, the

town did not fall to the Visigoths till 473, and the new masters

were always hated. It became part of the Frankish dominions
under Clovis, who, in consideration of the helpatfordedby St Martin,

presented the church with rich gifts out of the spoils taken from

Alaric, confirmed and extended its right of sanctuary, and accepted

for himself and his successors the title of canon of St Martin. The
basilica, built under Bishop St Perpetuus from 472 to 477, was the

largest and finest church of France, and one of the most important

buiit in the Wes- during the decline of the Eoman empire ; it is

said by St Gregory of Tours to have been ICO feet long, 60 wide,

and 45 high It seems to have been one of the first which had

an ambulatory round the choir. Tours grew rapidly in prosperity

under the Merovingians, but abuse of the right of sanctuary led to

great disorder, and the church itself became a hotbed of crime.

Charlemagne re-established discipline in the disorganized monastery

and set over it the learned Alcuin, who established at Tours one of

the oldest public schools of Christian philosophy and theology.

The abbey was made into a collegiate church in tbe 11th century,

and was for a time affiliated to Cluny, but soon came under the

direct rule of Rome, and for long had bishops of its own. The
suburb in which the monastery was situated became as important

as Tours itself under the name of Martinopolis. The Nonnans,
attracted by its riches, pillaged it in 853 and 903. Strong walls were

erected from 906 to 910, and in the 12th century the name was

changed to that of Chateau neuf. Philip Augustus abolished the dis-

orderly commune in 1212, but the innumerable offerings of princes,

lords, and pilgrims maintained the prosperity of the town all through

the Middle Ages. A 13th-century writer speaks with enthusiasm of

the wealth and luxury of the inhabitants, of the beauty and chastity

of the women, and of the rich shrine of the saint. A third church,

replacing one which had been built after the burning of that of St

Perpetuus in 997, was begun in 1175, and finished in the 13th

century. It was 374 feet long and 85 feet high, and had five

towers, of which only two remain. The rest of the church, sold

to speculators after "the Revolution, disappeared under the' first

empire. Of the monastic buildings, only a beautiful inclosed

gallery, built by Bastien Francois, nephew of Michel Colomb, in

the time of the Renaissance, remains, but the streets which formerly

belonged to Chateauneuf show many interesting relics of ecclesi-

astical and civil architecture. About 1130 Archbishop Hildevert

built a cathedral in the old Roman town itself, on the ruins of

those successively erected by Litorius and Gregory of Tours. This

was burnt in 1166 during the quarrel between Louis VII. of France

and Henry II. of England, the latter being lord of Tours and count

of Anion. The work was resumed in 1175, but not finished till

1547. Part of the towers belong to the 12th century ;
the choir to

the 13th ; the transept and first bays of the nave to the 14th
;
the

remaining bays, the cloister on the north, and the fine facade to

the 15th: and the two Renaissance towers (217 feet and 223 fett)

to the 16th. The building is nevertheless remarkable for the

harmony and regularity of•its construction; specially noteworthy

details are the triple wsstcrn portal, the upper staircase ol tne

north tower, a Kouaissance staircase in the cloister, the old wooo-

work in chestnut-wood, and tho splendid-glass of the 1 Jtli, i«n,

and 15th centuries. A pretty little mausoleum, ""i"* '" """

by Jean Juste, is the burial-place of three young sons ot unariea
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VIII. The archbialiop's palnco is to the right of the cathedral,

with an interesting chnpel of the 12th century, and an outside

pulpit of the 16th. During the 10th century the Benedictine

abbey of St Julien was re-established by Archbishop Theotolon,

and a Romanesque church built, of which the great square tower

still remains. St Julien has a fine nave and double aisles; the

straight terminal wall has two 16th.century apses attached. There

arc some paintings of the 12th century under the tower.

The magnificence of Tours declined in the 14th century; it was

then united to Chateauneuf by a common wall, of which an elegant

round tower (the Tour de Guise) remains near the quay, and both

towns were put under the same government. Tlie numerous and

long-continued visits of Charles VII., Louis XL, and Charles VIIL
in Touraine during^tlie 15th century favoured the commerce and

industry of the town, then peopled by 75,000 inhabitants. To the

flourishing school of art which existed at the Renaissance are due

several private houses,' a fountain, and the church of Notre Dame
La Riche, with splendid windows by Pinaigrier. An unimportant

building, part of a modern chateau, is all that remains of the royal

residence and magnificent' gardens of Plessis-les-Tours, where Louis

XI. shut himself up and died, the states in 1506 proclaimed Louis

XII. tlie fatherof his people, and Henry III. and Henry of Navarre

united in 1589 against the League. From that year Tours was
deserted by the kings of France. A fine bridge of fifteen arches

was built across the Loire from 1765 to 1777 by Bayeux. The
chief modern buildings are the theatre, the church of St Joseph,

the railway station, and a museum with collections of antiquities,

pictures, pottery, and mineralogy. There are also antiquities in

the museum of the archaologice-1 society of Indre-et-Loire. Tho
gardens and a remarkable portal of the archbishop's palace, a

magnificent iron gate of the 18th century in the- prefecture, once

th« convent of the Visitation, and the general hospital (1200 beds)

should also bo mentioned. In 1870 Tours was the seat of the

gsvernment of the national defence.- Tours'is the birthplace of

the heretic Berengarius, the two marshals Boucicaut, the novelist

Honore de Balzac, the poet Destouches, the painters Fouquet and
Clouct, and Madame de la Valliere.

TOUSSAINT LOUVERTURE, Pierre - Dominique
(1746-1803), one of the liberators of Hayti, claimed to be

descended from an' African chief, his father, a slave in

Hayti, being the chief's second son. He was born 20th

Jlay 1746 at Breda, and was at first surnamed Breda,

which was changed to Louverture in token of the results

of his valour in causing a gap in the ranks of the enemy.

From childhood he manifested unusual abilities, and suc-

ceeded, by making the utmost use of every opportunity,

in obtaining a remarkably good education. He obtained

the special confidence of his master, and was made super-

intendent of the other negroes on the plantation. After

the insurrection of 1791 he joined the insurgents, and,

having acquired some knowledge of surgery and medicine,

acted as physician to the forces. His rapid rise in influ-

ence aroused, however, the jealousy of Jean Francois, who
caused his arrest on the ground of his partiality to the

•whites. He was liberated by the rival insurgent chief

Baisson, and a partisan war ensued, but after the death
of Baisson he placed himself under the orders of Jean
Frangois. Subsequently he joined the Spaniards, but,
when the French Government ratified the Act declaring the
freedom of the slaves, he came to the aid of the French.
In 1796 he was named commander-in-chief of the armies
of St Domingo, but, having raised and disciplined a power-
ful army of blacks, he made himself master of the whole:
country, renounced the authority of France, and announced
himself "the Buonaparte of St Domingo." For further
details of his career see Hayti (vol. xi. p. 545). He was
taken prisoner by treachery on the part of France, and died
in the prison of Joux, near Besan^on, 27th April 1803.

See ilinwires written by himself, 1853; Saint-Remy, Vie de
Toussaint Louverture, 1850; Gragnon-Lacoste, Toussaint Louver-
ture, Giu4ral en Ch^f de I'ArnUe de Saint-Domingue surnommi le
Premier des Noirs, based on private papers of the Louverture
family, 1877

TOWN, TOWNSHIP. See Borough, City, Muni-
cipality, and United States, pp. 731, 827.
TOWNSHEND, Charlbs TowNauEND, Second Vis-

count (1674-1738), a statesman of unsullied integrity,
was the eldest son of Horatio, the first viscount, and was

born in 1674. He succeeded to the peerage in December

1687, and was educated at Eton and King's College, Cam-

bridge. When he took his seat in the House of Lords his

sympathies leant to Toryism, but this predilection soon

faded away, and in February 1701-2 it was rumoured

among the courtiers that he would hold the office of privy

seal in the Whig ministry which William III. had in view.

For some years after the accession of Queen Anne he

remained without office, but on 29th September 1707 he

was created captain of the yeomen of the guard, and in

the same year he was summoned to the privy council, a

distinction renewed by the queen's two successors on the

throne The command of the yeomen remained in his

hands until 13th June 1711, but its responsibilities did

not prevent him from acting as joint plenipotentiary with

the duke of Marlborough in the peace negotiations with

France which were carried on at Gertruydenbferg, near

Breda, or from serving as ambassador extraordinary at The
Hague congress (2d May 1709-26th March 17ll). Tow.n-

shend was higli in favour with George I., and on that

king's arrival at The Hague in September 1714 he pub-

lished the appointment of Townshend as secretary of state

for the southern department, and entrusted to his new
minister the privilege of nominating his own colleague.

Horace Walpole, his brother-in-law and private secretary,

recommended Stanhope for the vacant post, and Stanhope

was duly appointed. -Townshend did not neglect to avail

himself of the advantages afforded by his attendance, on

the king, and before the arrival of George I. in England

he had obtained complete ascendency both over his mind
and the dispositions of the advisers by whom his line of

conduct was generally determined. The policy of the new
ministers at home and abroad lay in the promotion of

peace. With this object they endeavoured to limit the

charges against their predecessor Harley, Lord Oxford, to

high crimes and misdemeanours. To gain this end they

brought about, in 1716, an alliance between those ancient

rivals in arms, France and England. In spite of their

success, their influence was gradually undermined by the

intrigues of Lord Sunderland and by the discontent of the

Hanoverian favourites, who deemed the places and the

pensions which they had gained an insufficient reward for

their exertions. In October 1716 Stanhope accompanied
the king on his journey to Hanover, and during this visit

was seduced from his allegiance to his colleagues by the

wily Sunderland, who had ingratiated himself into the royal

favour. George 1. was induced to believe that Townshend
and Walpole were caballing with tlie prince of Wales, and
were forming designs against the royal authority. Town-
shend was dismissed in December 1716 from his place of

secretary of state, and was offered in lieu thereof the

splendid banishment of lord-lieutenant of Ireland, a gilded

sinecure which he at first contemptuously declined and
only condescended ultimately to accept on the condition

that he was not required to set foot on Irish soil. His
latent spirit of hostility to this arrangement quickly devel-

oped into open antagonism, and in March 1717 Townshend
was dismissed from his position. At the close of May
1720 a partial reconciliation took place between the op-

posing Whig sections of Stanhope and Townshend. The
latter was readmitted into the ministry as lord president of

the council (11th June 1720), and his devoted relation and
colleague Sir Robert Walpole became paymaster-general.

When the South Sea Bubble burst, the fortunes of the

principal members of the ministry shared in the misfortune

of the scheme which they had promoted Stanhope, in a

paroxysm of passion during a heated debate, broke a blood-

vessel, and Sunderland, though acquitted of the charge of

personal corruption, was forced to retire into private life.

The withdrawal of these statesmen assigned to their rivals
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the chief prizes in the state: Townshend became (10th

February 1721) secretary of state, and Walpole gained the

position of first lord of the treasury and chancellor of the

exchequer. The death of George 1. threatened a change

of advisers, but the dismay of the new king's favourite,

Spencer Compton, at being called upon to draw up the

royal speech, led to the old ministers of the crown being

retained in their places. What the attacks of the opposi-

tion could not effect, the internal strife of the administra-

tion accomplished. Townshend was of a proud, impetuous

disposition, bom with a nature more accustomed to rule

than to obey. His family had for several generations

stood higher in the social life of Norfolk than Walpole's

progenitors, and when he himself attained to distinction in

jjolitics his position as a member of the Upper House was

greater than that enjoyed by his friend in the Commons.
Ati the ))ower of the Lower House increased, and as

Walpole became more and more the object of the attacks

of the Tories, the pre-eminence of Townshend passed from

him. So long, to use the witty remark of Sir Kobert

Walpole, as the firm was Townshend and Walpole, things

went well with them, but when the positions were re-

versed jealousies arose between the partners. The grow-

ing alienation was hastened by the death, in 1726, of

the secretary's wife, the sister of Walpole. At the close

of 1729 Townshend endeavoured to obtain the appoint-

ment of his old and attached friend. Lord Chesterfield, as

his fellow secretary of state, and the failure of the attempt
brought about a fierce scene between Walpole and himself.

They broke out into passionate words, seized one another
by their xoat-collars, and would have come to blows had
they not been prevented by their friends who were pre-

sent. After this outbreak of passion further co-operation

was impossible, and Townshend, having the good sense

to recognize the position, retired into private life on 15th
May 1730. The chief domestic events of his ministry

were the impeachment of Bishop Atterbury, the partial I

restoration of Lord Bolingbroke, and the troubles ir\ Ireland '

over the granting to a man called W^ood of a patent for
|

coining pence. Its concluding act was the signing of the

treaty of Seville (9th November 1729). Townshend died

<rt. apoplexy 21st June 1738.
Townshend was slow in forming, but resolute in adhering to,

Ws opinion, and, like most other men of that stamp, was impatient
of contradiction. His manners have been styled "coarse, rustic,
and seemingly brutal," but these defects were rot visible in his
domestic lile. Never did minister leave office with cleaner hands;
he did not add one acre to his estate nor leave large fortunes to his
younger children.

TOWNSHEND, Charles (1725-1767), a politician

ever to be remembered as the embodiment of wit and in-

discretion, was the second son of Charles, third Viscount
Townshend, who married Audrey, the daughter and heiress
of Edward Harrison of Ball's Park, near Hertford, a lady
who rivalled her son in brilliancy of wit and frankness
of expression. Charles was born 29th August 1725, and
was sent for his education to Leyden and Oxford. At the
Dutch university, where he matriculated 27th October
1745, he associated with a small knot of English youths,
afterwards well known in various circles of life, among
whom were Askew, the book-collector, Dowdeswell, his
subsequent rival in politics, Wilkes, the witty and un-
prin«dpled reformer, and Alexander Carlyle, the genial
Scotchman, who devotes some of the pages of his Autohio-
yraphy to chronicling their sayings and their doings. He
represented Great Yarmouth in parliament from 1747 to
1761, when he found a seat in the treasury borough of
Harwich. Public attention was first drawn to his abilities
in 1753, when he delivered a lively attack, as a younger
son who might hope to promote his advancement by allying
himself in marriage to a wealthy heiress, against Lord

Hardwicke's marriage bill. Although this measure passed
into law, he attained this object in August of the follow-

ing year by marrying Caroline, the eldest daughter of the
second duke of Argylo and the widow of Francis, Lord
Dalkeith, the eldest son of the second duke of Buccleugh.
In April 1754 Townshend was transferred 'from the posi-

tion of a member of the Board of Trade, which he had
held from 1749, to that of a lord of the admiralty, but

j

at the close of 1755 his passionate attack against the

! policy of the ministry, an attack which shared in popular
estimation with the scathing denunciations of Pitt, the
supreme success of Single-Speech Hamilton, and the hope-
less failure of Lord Chesterfield's illegitimate son, caused
his instant dismissal. In the administration which was
formed in December 1756, and which was ruled by Pitt,

the lucrative office of treasurer of the Chamber was given
to Townshend, and in the following spring he was sum-
moned to the privy council. With the accession of the
new monarch in 1760 this volatile politician transferred

his attentions from Pitt to the young king's favourite, Bute,
and when, at the latter's instance, several changes were
made in the ministry, Townshend was promoted to the
post of secretary of war. In this place he remained after

the great commoner had withdrawn from the cabinet, but
in December 1762 he threw it up. Bute, alarmed at the
growth in numbers and -in influence of his enemies, tried

to buy back Townshend's co-operation by sundry tempting
promises, and at last secured his object in March 1763
with the presidency of the Board of Trade. When Bute
retired and George Grenville accepted the cares of oflScial

life, the higher post of first lord of the admiralty fell to

Townshend's lot, but with his usual impetuosity he pre-

sumed to designate one of his satellite? to a place under
him at the board, and the refusal to accept the nomination
led to his exclusion from the new administration. While
in opposition his mind was swayed to and fro \vith con-
flicting emotions of dislike to the head of the ministry and
of desire to share in the spoils of office. The latter feelinp
ultimately triumphed

; he condescended to accept in the
dying days of Grenville's cabinet, and to retain through
the " lutestring" administration of Lord Rockingham,

—

" pretty summer wear," as Townshend styled it, " but it

will never stand the winter,"— the highly-paid position of

paymaster-general, refusing to identify himself more closely

with its fortunes as chancellor of the exchequer. The
position which he refused from the hands of Lord Rocking-
ham he was forced to accept from the imperious Pitt

(August 17G6), and a few weeks later his urgent appeals

to the great minister for increased power were favourably

answered, and he was admitted to the inner circle of the
cabinet. Dowdeswell, his predecessor at the exchequer,

resented his removal for his brilliant rival. The new
chancellor proposed the continuance of the land tax at

four shillings in the pound, while he held out hopes that

it might be reduced nest year to three shillings, where-

upon his predecessor, by the aid of the landed gentlemen,

carried a motion that the reduction should take effect at

once. This defeat proved a great mortification to Lord
Chatham, and in his irritation against Townshend for this

blow, as well as for some acts of insubordination, he
meditated the removal of his showy colleague. Before

this could be accomplished Chatham's mind became im-

paired by some mysterious malady, and Townshend, who
was the most determined and influential of his colleagues,

swayed the ministry as he liked. His wife was created

(August 1767) Baroness Greenwich, and his brother was
made lord-lieutenant of Ireland. He himself delivered in

the House of Commons many speeches unrivalled m
parliamentary history for wit and recklessness; and one -A

them still lives in history as the /' champagne speech*"
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His last act was to pass through parliament resolutions

which even his colleagues deprecated in the cabinet, for

taxing several articles, such as glass, paper, and tea, on

their importation into America, vehich he estimated would

produce the insignificant sum of £40,000 for the English

treasury, and which shrewder observers prophesied would

lead to the loss of the American colonies. Shortly after

this event he retired to his wife's country seat in Oxford-

shire, where he died on 4th September 1767, from a lever

which he had neglected.

The universal tribute of Townshend's colleagues allows him 1 je

possession of boundless wit anil ready eloquence, set off by peiisel

melody of intonation, but marrei! by an unexampled lack of judg-

ment and discretion. He shifted his ground in politics with every

new moon, and the world fastened on him the nickname, which he

himself adopted in his "champagne" speech, of the Weathercock.

His official knowledge was considerable ; and it would be unjust to

his memory to ignore the praises of his contemporaries or his

profound knowledge of his country's commercial interests. The
House of Commons recognized iu him its spoilt child, and Burke
happily said that "he never thought, did, or said anything" with-

out judging its effect on his fellow-members. Charles Townshend
is the subject of a memoir by Mr Percy Fitzgerald.

TOXICOLOGY. See Poisons.

TRACHIS, a city of ancient Greece, at the foot of

Mount CEta, a little to the north-west of Thermopylae.

As commanding the approach to Thermopylae from Thes-

saly, it was a place of great military importance. Accord-

ing to Homer, it was one of the places subject to Achilles,

and was famed in legend as the scene of Hercules's death—
an event which forms the subject of Sophocles's play The

Trachinian Women. In historical times it first attained

importance on the foundation of Heraclea by the Spartans

in 426 B.C. The Thessalians, jealous 'of the establishment

of a Spartan outpost on their borders, attacked Heraclea,

and in 420 the Heracleots were defeated by them with

heavy loss. In the winter of 409-8 Heraclea sustained

another disastrous defeat. In 395 the Thebans expelled

the Spartans, and restored the city to the old Trachinian

and CEt«an inhabitants. In later times Heraclea was one

of the mainstays of the .fitolian power in northern Greece.

In 191' B.C., after the defeat of Antiochus at Thermopylae,

Heraclea was besieged and taken from the j'Etolians by
the Romans under the consul Acilius Glabrio. From Livy's

account of the siege (xxxvi. 24), it appears that the citadel

was outside the town, which lay on the low ground be-

tween the rivers Karvunaria (Asopus) and Mavra-Neria
(Melas). There are still traces of the citadel on a lofty

rock above.

TRACT SOCIETIES are associations for publishing

or circulating religious treatises or books. The circulation

of short treatises for the promotion of Christian know-
ledge is older than the invention of printing. WicklifFe,

for instance, was a great writer and circulator of tracts,

employing his Oxford friends and pupils to multiply

copies. So was Luther in his day, with the help by that

time of printer and bookseller. In later times John Wesley
was a busy worker in this way; and Hannah More, from
her own pen, produced what were known as the " Cheap
Repository Tracts," highly lauded by Bishop Porteus,

and widely used towards the close of the 18th century.

Before this time there had been efforts of associated

labour for the same object, a "book society for promoting
religious knowledge among the poor " having been estab-

lished in 1750. A similar society was formed at Edin-
burgh in 1793. But it was at the close of the century, in

1799, that there was founded in London the Religious

Tract Society, an institution unparalleled in the extent
and variety of its operations, and the parent of numerous
societies in different parts of the- empire as well as in the
^Jnited States and on the continent of Europe. There are

other associations with kindred objects, but in connexion

with particular ecclesiastical systems. Thus the. tract

department of the Christian Knowledge Society is specially

connected with the Church of England ; and the Wesleyans,

Baptists, and other denominations have their own tract

societies. The Church of Rome also has now simLlar

associations. The Religious Tract Society is alone in being

confined to the diffusion of religious truth common to all

Protestant Christians, to the exclusion of topics touched

by ecclesiastical divisions. 'This catholicity is secured by
the fundamental rules of the society, and by its managing
committee being composed half of Churchmen and half o£

Nonconformists of all denominations.

A brief statement of the proceedings of the Religious Tract
Society, as presented in its latest annual i?cjDor^, will best serve to

show the general objects and operations of all such organizations,

—

any special or varied action elsewhere adopted being noted as we
proceed. The main object of the society is the preparation and
publication of religious literature. At first this consisted mostly
of ti'acts and small treatises. After a time larger books were pub-
lished, including series of reprinted works of the early Reformers

and English Protestant theologians and Biblical expositors, ami
also books on common subjects treated in a religious spirit. The
society also issues magazines for all classes. Four of these period-

icals, the Leisure Hour, the Sunday at Home^ the Boys^ Own Paper^

and the Oirls Oitm Paper^ have a united circulation, including

monthly parts and yearly volumes, of Dearly 600,000 numbers
weekly, or above 30 millions in the year. The total annual issue,

including books, tracts, &c., at home and abroad, is nearly 86
millions.

The distribution of this is chiefly through the ordinary channels

of trade, with the exception of the tracts, which are circulated by
home and foreign missionary societies, and various agencies public

and private. Almost every missionary agency is indebted to the
Religious Tract Society for the work carried on through the press.

Grants are made, either free or as nearly as possible at cost price ;

and, when it is advisable to produce publications at foreign stations,

grants of paper and other material, as well as money payments,
are voted. The publications are in almost every tongue, the list

containing works in 174 languages and dialects.

The funds for this large and varied work come partly from
dori^tions, subscriptions, and legacies, but chiefly from the profits

of the sales of the society's publications. The total missionary

and evangelistic expenditure in the year ending March 31, 1886,

amounted to £47,722, of which £19,019 was supplied from the trade

funds, which have also borne the entire cost of management, botli

of the business and missionary departments. The total amount
received from sales, subscriptions, and all other sources waS
£212,731, lis. 8d.

The American Tract Society and some of the Continental
societies undertake the distribution as well as the production of

tracts and books, by means of paid colporteurs and other agents.

The Continental societies produce most of their own books and
tracts, aided largely by grants of money' and paper from the
Religious Tract Society.

TRACTION, Electkic The driving of vehicles by
electricity was made commercially practicable by the in-

vention of the dynamo-electric machine, which gave a
ready means of producing electrical energy by the expendi-

ture of mechanical work, and by the further discovery that

the function of the dynamo could be reversed,—that it

was capable of acting efficiently as a motor to do mechan-
ical work when supplied with energy in the electrical

form. 'Experiment has shown that when a dynamo is

used to produce an electric current, which, in its turn,

drives another dynamo serving as a motor, the double con-

version of energy may be performed with no very serii)us

loss. , In favourable cases, when the dynamo and motor
are close together, the motor will yield more than 80 per

cent, of the work which is spent in driving the dynamo.
When they are far apart there is an additional loss, due to

the resistance of the conductor which connects them, and
a further loss due to its imperfect insulation. The use of

high electromotive force, which reduces the first of these,

tends to increase the second ; it is, however, practicable

to keep both within reasonable limits. Early attempts to

apply electricity to traction were made by Robe'H David-
son, who placed an electromagnetic locomotivb on the

Edinburgh and Glasgow Railway in 1337, and by Jaeobi
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of St Petersburg, who propelled a boat on the Neva in

1839 by ttii electroma^jnetic engine driven by a battery

of Grove's cells. The inefficiency and bulkinessiof early

electromotors, and the cost of producing electric energy
when a galvanic battery was the source, made it impossible

for electricity under such conditions as these to compete
with other methods of traction. A good battery using
zinc as the active metal consumes from 1 to 2 lb of zinc

per hour per horse-power developed ; a good steam-engine
consumes from 2 to 3 & of coal in doing the same amount of

work, and the cost of zinc is about fifty times that of coal.

Hence, notwithstanding modern improvements in electro-

motors, the cost of producing mechanical power by means
of electricity, when a zinc-consuming battery is the source,

is still prohibitive.

The earliest practical electric railway was constructed at

the Berlin exhibition of 1879 by Dr Werner Siemens. At
one station was a dynamo driven by a steam-engine. The
current was conducted to tha moving car through a special

rail placed between the ordinary rails and insulated from
the ground by blocks of wood. From this rail it passed

through a motor-dynamo on the car, and the ordinary rails

completed the circuit. Electrical contact with the ordinary

rails was made by the wheels, and with the central rail

by a pair of brushes made of copper wire which rubbed
against its sides. Spur-wheels were used to connect the

motor shaft with the wheels and to effect a suitable reduc-

tion of speed. The line was half a mile long and of 2-feet

gauge. The motor developed about 3i horse-power, and
was carried by a separate truck, forming a locomotive

which drew a car with 20 passengers at a speed of from i
to 7 mile's an hour.

The success of the Berlin experiment was complete, and
Messrs Siemens followed it up in 1881 by the construction

of a permanent electric tramway, H miles in length, at

Lichterfelde, which has now (1887) been in continuous
operation for six years. At Lichterfelde the ordinary

rails, insulated by wooden sleepers, are the only con-

ductors. ^V^lere roads cross the line the rails are cut out

of circuit, and the current is carried past the gap by
underground cables, but switches are provided by which
the current can be sent into the insulated sections if re-

quired. Each car takes 24 passengers, and runs at a speed

of 12 miles an hour. There is no separate locomotive, the

motor-dynamo being on the car itself. In 1882 Messrs
Siemens constructed an electric tramway in the mines of

Zankerode, in Saxony, and built for it a locomotive able to

draw 8 tons at a speed of 7^ miles an hour. Overhead
conductors were employed, consisting of a pair of insulated

i-shaped rails fixed to the roof of the workings ; the

current was conveyed to and from the locomotive by means
of a pair of contact carriages sliding on these conductors,

and connected with the car by short flexible cables. A
similar line was opened in 1883 at the HohenzoUern col-

liery in Upper Silesia.

The same year witnessed the completion of another

pioneer undertaking of the first importance, an electric

tramway 6 miles long connecting Portrush and Bushmills,

in the north of Ireland. Here the insulated conductor is

a special rail, carried alongside of the line on wooden posts

at a height of
1 J feet above the ground. Contact is made

by springs shaped like carriage-springs, which project from
one side of the car at both ends, so t^at the length of the

car- enables continuous contact to be maintained at cross-

roads, where there are gaps in the conducting rail, past

which the current is taken by underground cables. The
ordinary rails serve as return conductors. The dynamos
are driven by turbines at a station nearly a mile distant

from the line; they supply a current of 100 amperes
with an electromotive force of 250 volts. The motors are

placed on passenger cars ; their speed is regulated by
means of resistance coils, which the driver of the car
switches into the circuit. A similar tramway, 3 miles
long, connecting Bessbrook and Newry, was opened in

1885; there also water-power is made use of to drive

the generating dynamos. On these lines the train usu-

ally consists of a motor car with passengers, followed by
two or three goods waggons, and the whole working ex-

penses are from 3d. to 4d. per train-mile. The speed is

10 miles an hour.

Amongst early electrical railways Mr Volk's short line

on the beach at Brighton deserves mention. There the
rails themselves act as conductors, and are insulated only
by wooden sleepers lying on the shingle. The line has
been in operation since 1883, with a working expense of

only 2d. per car-mile.

Other English and Continental lines will be referred to

later ; it is, however, in America that electrical traction

has hitherto found its widest development. In 1880 Mr
Edison ran an electric locomotive on an experimental track

near his laboratory at Menlo Park. Soon after the Chicago
exhibition of 1883, at which an electric railway was shown
in action,' a large number of permanent lines were estab-

lished. There are now more than twenty electrical tram-

ways at work in the United States, under the patents of

Edison, Field, Daft, 'Van Depoele, Sprague, and others.

Many more lines are projected, and experiments are in

progress on the application of electrical traction on a large

scale to the elevated railways of New York.
In all the instances which have been referred to above, electricity ElectriS

is employed as a means of transmitting power as it is wanted from traction'

a generating station to the cars, through a conductor extending by storage

along the track. Another method of effecting electric traction is batteries,

to carry a store of energy on the car or on a special locomotive, by
using secondary batteries which are charged from time to time at
the generating station. This system, which was introduced in
England by Mr R-ckenzaun and on the Continent by M. Julien.'

has been successfully employed on several lines.

The system of storage, by means of secondary batteries, has the
great advantage over tlie system of transmission through a con-
ductor that it makes pitch car independent and that it is applicable
to ordinary tramway lines. As regards economy of power, we have
in the storage system a more complex series of transformation of
energy, and therefore a larger number of items of loss. In both
systems alike we have a certain loss of energy at the dynamo and at
the motor, A secondary battery yields in the electrical form only
about 70 per cent, of the energy given to it. In comparing the two
methods, the loss which this involves haS to be set off against that
which occurs in the transmission system in the process of conduc-
tion, an item which may be very small in favourable cases, but which
becomes large when there are many cars to be driven, when tho
line is long, and when, owing to the use of an exposed conductor,
the electromotive force has to be kept low. Under average con-
ditions it is probable that the conductor system has a slight ad-
\antage over the other in tliis respect, but the difference is not
material, especially as the cost of power is a comparatively small
part of the whole working expense of a line. The difference is

slightly affected by the fact that in the storage system there is an
extra weight to be carried—namely, the batteries—amounting to

about I or -^ of the whole weight, and the tractive force required to

overcome friction is increased in a corresponding degree, A serious

objection to the storage system is the probable cost of renewing
batteries. In respect, however, both of durability and of power
(in relation t) weight) secondary batteries have of late undergono
a marked v iprovement: and it is likely that the storage system
will prove the most applicable to tramways in city streets, where
conductors on the level of the road are impracticable and overhead

conductors would not be ])ermittcd.

The existing methods of electrical traction as applied to tramways
may be classitied as follows :

—
I. Motor driven by storage batteries, the batteries and motor

being carried either (a) in the car itself or (i) on a separate truck
forming a locomotive. Feckenzauu's and .Tulien's cars, in which
the batteries are under the seats, are examples of the first plan,

which is in operation ou lines at Antwerp, Hamburg, Brussels, and
New York. Mr Eliesou's tramway locomotive working in London
on the North Metropolitan tramways is an example of the second

plan. It is obviously jirefcrable, when sj)ace can be found ou the

car itself for the motor and batteries, to place them there rather

than on a separate truck. When a separate locomotive i.s used it
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bixist bo beavy enough to grip the rails, and the whole weight to bo

drawn is then coiisideiably greater.^

TI. Conductor systems, which may be classified thus:

—

{a) Tliose usinf;"the ordinary rails as the only conductors. The

lines at Lichterfelde and Brif^hton, already mentioned, are exam-

ples of this plan, which is quite inapplicable where the rails are laid

flush with the roadway as in city streets.

{b) Those using a third (insulated^rail, above ground. To this

class belonc the Portrush, the Bessbrook, and several American

lines. This plan, like the last, is not applicable to city streets.

(c) Those using one (or in some cases two) overhead conductors.

i line of this type has been successfully worked between Mbdling

and Hinterbriihl, near Vienna, and another between Frankfort and
Olfenbach, both since 1884, at a cost of about 3Ad. per car-mile.

T-ie conductors consist of slotted tubes 1 inch in bore supported on
Tinsts 18 feet high and stayed by wires at intermediate points to

Jctep them from sagging. The contact carriages are pistons sliding

in the tubes.- The Daft lines at Baltimore and other places in

America, and the Van Depoele lines, of which some 30 miles are in

operation, are mostly worked by means of overhead conductors.

{d} Those using underground couductors in a slotted channel or

conduit. This system, which has the obvious advantage that the

conductor is placed entirely out of the way of street traffic, has been

introduced at Blackpool by Mr Holroyd Smith, aud, in America,

at Cleveland by Messrs Bentlcy and Knight aud at Philadelphia by
Mr Schlesinger. In the Black^jool line the conductor is split into

tv7o parts which run parallel to each other witiiiu the conduit on
its two sides, and are touched by a contact aim which reaches

down through a narrow cei.tral slot at the level of the street; an
electromotive force of 200 volts is employed. The conduit is

placed midway between the rails, hut h ma} be questioned whether,

in view of the conditions of ordinary street trafUc, a better place for

it would not be at one side. Mr Pieid has proposed a tramway
with two conduits, one beside each rail, containing two conductors,

one to be charged positi(ely and (he other negatively, so that a

comparatively high resuUai.t dirt'crcnce of potential is available for

the motor although the polential of ncilher conductor differs to a

dangerous degree from llial of the taiih.

(c) One system remains lo be described, which was proposed in

1881 by Messrs Ayrton and Perrj' a? specially apjtlicable to electric

railways of considcnhle length, in which an exposed conductor

would give rise io much loss Ihrough ]eak.age. Their plan is to

use a well-insulnted conductor in a closed channel underground.
The line is divided in(o short, section.! ; each of these has an exposed
conductor, which may be one of the rails, and this is placed in

temporary coniacl \vitb the insnlaled conductor as the train parses,

by the pressure of the wheels on a flexible rail or stud, or by means
of automatic electroniagnetic switches. Leakage is thus restricted

to the continuous and well-insulated conductor, together with that

section of the surface conductor which is in contact with the former
at any one time; and the system has the further advantage that
it gi.'es the means of providing an automatic block by which suc-

cessive trains are kept from overtaking one another.

The form and disposition of the motor-dynamo and the mode by
which it is connected with the driving-axle of the car are matters
in which much variety of practice exists. The question of gearing
is complicated by the fact that the frame of the car oscillates verti-

cally with respect to the axles. Spur-wheels, worm-ge«r, friction-

gear, belts, multiple-band gear, and chain-gear are or have been
used. Mr Reckenzaun's car is carried by two bogie trucks, one
under each end, and each bogie carries a motor whose axle, placed
longitudinally, drives a central spur-wheel on one axle of the bogie
by means of a worm. An advantage possessed by two motors is

tbatj by coupling them in series or parallel, or by using one only,
the driver is able to command different grades of power without the
•ise of resistance coils. In cars driven by storage oafteries the same
>bject Jnay be secured by various groupings of the cells.

Telpherage.~\u all the methoUs ot eloctrical traction to which
reference has been made the road on which the cars run is essen-
tially a railway or tramway of the kind used in horse traction and
steam traction. In 1831 the late Prof. Fleeming Jenkin devised a
system of electric locomotion in which the vehicles are hung upon
what resembles an exaggerated telegraph line. To this he gave the
name of telpherafje. As developed liy the inventor, in conjunction
with Messrs. Ayrton and Perry, the system is especially adapted to
the transport of goods at a slow speed, in localities where the trathc

would he insufficient to support an ordinary railway.

The telpher line is a steel rod or cable, suspended from brackets

on posts about 70 feet apart; it serves at once as carrier of weiijhts

and conductor of electricity- The line may be made risid, and in

that case a hi-^h speed of transit may he attained; hut in general the

line is flexiKlo niifT th.> trnins travel slowly in what may be, if the
J For a comparison of the weights to be drawn and the tractive force required

In different systems, see a paper by Mr Reckenzaun, £fect. Xev., May 21. 18S6.
2 For details of the construction and working expenses of these and other

Mnes. see the valuible ppper by Mr Heckenzaun. Jotir. Soe.o/ Arts. April 20. 1887.
Statlstlci of American lines will be fnund In a paper by T. C. Martin read before
Uie American Institute of Electrical Engineers, Jlay 18, 18S7. -

voluma of traffic requires it, a nearly continuous streanT> ^c^
train consists of a series of buckets or skeps wliich hang each from

a single running wheel or pair of wheels, and are spaced by woodcii

connecting bars. . A small electric motor, which nangs below the

line and is geared by spur and chain gearing to a pair of driving-^

wheels, forms the locomotive. In general, the line is electrically*

divided into equal sections, which have the same length .'iS a single

train, so that the front carriage is always on the section in advance

of the rear carriage. The train is furnished with a continuous

conductor from end to end, through which it makes electric con-'

tact between the section in front and the section behind, and the'

motor is included in the circuit of this conductor. Two systems

of working are used, which enable trains to bo run either in

electrical series or *' parallel." In the series system the successive

sections of the line are electrically connected, so long as no train

is on them, by means of switches at the joints between the sections,

so that the whole forms one continuous conductor. When a train

comes ou any one section it breaks contact at the joint between
that section and the one behind it; the circuit, however, remainfli

closed through the conductor on the train itself, and In this way
the motor receives the current which is passing through the line.

Other trains at other places in the line receive the same current,

each by breaking for the time the ordiiiar)' contact between the
two sections it touches, and substituting a contact througli its own
conductor and motor. When a train leaves a section it replaces

the switch that makes contact with the section bthind. If, how-
ever, there are more than one train on the lint, an automatic block

system is added to prevent one from ovcrtakit g another by letting

the section which a train leaves stand insulated for a time. Nc
control is exercised from the vehicles themselves; in fact, the trains

run without attendants, [n the siinpltst pcrallel system of tel-'

pherago a continuous condnctr r disticct from the iine is stretched
alongside of it; the trains luakt ccntact between the two. The
figure shows another plan, Inowt as tne cioss-over parallel systeui,
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Cioss-ovei- I'ai-Hlle) System of Telplierage.

whicli is suitable where u double tirjc of trains is desired. There
Ap B2, A3 . . . form siieccstive sections of one line, and B,, Aj, B,'

. . . of another. A,, Aj, A, . .. are electrically continuous, and
are connected to one pole. of llio dynamo. B,, B^,, Bj . . . are also

continuous, and are conneeteel to the other pole. Thus the sections

of each line are alternately pu.siiive and negative. Any train, such

as P or Q, bridges the gap between two pectious and receives a

current which sutlers reversal as the train passes from, one section

to the next. It is to be regretted that space does not admit of any
description of the details of telpherage, man)' of which present tho

utmost ingenuit.y. The system was shown to be practicable by
experiments on an experimental line at Weston. The first telpher

line on a commercial basis was erected in 1885 at Glynde, in Sussex,

and has been maintained in ojieration notwithstanding mnnv diifi-

cullies inseparable from so completely novel an undertaking.

The electrical propulsion of boats, by means of storage batteries, ProPy
has been the subject of several successful experiments, but has not paJgioa"
found systematic application. In this connexion reference should of boats,,
be made to a scheme proposed by Ayrton and Perry for the haulage
of boats on canals or of waggons upon roads. Their proposal was
to have a conductor ranged along the towing path, or along the
side of the road. A motor running on this was to pull itself along
and drag the boat or waggon after it.

In aerial navigation, storage batteries working an electric motor Aerial
have been used to drive the propeller of a "dirigible" balloon. navig&ti44

Space does not admit of more than tlie briefest reference to the Theory/
theory of electric motors. A motor may be regarded as a dynamo of
acting to produce an electromotive force e which is opposite in motovv
direction to the externally impressed electromotive force E. The
resultant electromotive force is E - c, and on this, together with
the retistauce of the circuit, the strength of the current C depends.
The electrical power supplied is CE, and of this the motor utilizes

Cc. The efficiency is c/E. It is easily seen, as was first shown by
Jacobi, that the power developed by the motor {Ce) is a maximum'
when c — AE. But this condition of maximum power involves
that half the energy supplied is wasted ; to secure higher efficiency,'

motors are in practice run at much less than their maximum
power, so that e may approach more nearly to equality with E.f

The field magnets of motors, like those of dynamos, may be wound
with coils in series with the armature coil, or with coils forming a
shunt to the armature, or with a combination of both. A very
important part of the theory deals with the automatic regulation
of Speed by the nse of compound winding. In a paper of funda-j
mental importance with regard to this part of the subject, Messrs'
Ayrton and Perry ' have shown that a motor may be made to ruB

^Electromotors and.tlieir Govcmir.ent.'l/our. ji'oc. TJ. £ng,, 18^ \
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&t constiat 5j)eed unJer varying loaJa when the external electro-

motive force 13 constant, proviJetl tliat a diffeiential combination

of direct shuut and reverse series winding be employed, —the shunt

roil aervin" to energize the magnets and the seiies coil to reduce

their magnetism to a certain extent when the cunent in the ai ma-

ture 13 increased. The [jroportion of series to shunt winding

necessary for this result depends on the relation of the resistance

of the arma'.ure to that of the shunt coil, and it is an easy deduction

from the theory that, when the resistance of the armature is

nrgligibly small, the speed of a simule shunt-wound motor driven

by°mcans of a constant external electromotive force is sensibly

constant, a result which has been experimentally demonstrated by

Mr Mordey {Phil. Mag., Jan. 1886). It is shown in the same

paper that a similar means of governing may be used when the

current p.issing through the motor is kept constant, instead of the

external electromotive force. The principle of differential com-

pound winding to secure automatic regulation of spted has been

applied in several American motors, notably by Mr Sprague.

Details of most of the electrical tramways and railways mentioned in the text

will be loiind lu the Jourr.als Electrical Reeieir, Eleclrician. and Electrical World

(New York) of the dates referred to. See also The Electric Uotor and itt Applt-

tattoni, by T. C. Marlln and J. NVetzler (New \ ork, 1887). Tlio Poiliiish lino la

described by E Hopkinson and A. Siemens in a paper read before the Society of

Arts. April 1883. For telpherage, In adiiltlwo to ankles In the joui-nals named,
«ee Flt-emlng JenUin," On Telpherage," Jour. Soc. .Irfj, May 1884 ; also /'co/fs-

tionat Paperi of the Coips of Koyal Engineers, Chatham, vol. x , 1884. (J. A. E.)

TRACY, Antoine Louis Claude Destutt, Comte de

(1754-1836), was born in Bourbonnais on July 20, 1754.

The noble family to which be belonged was of Scottish

descent, tracing its origin to Walter Stutt, a gentleman who
in 1420 accompanied the earls of Buchan and Douglas to

the court of France, and whose family afterwards rose to

be counts of Tracy. The father of Destutt de Tracy (as he

is usually called) was a soldier, and died a field-marshal.

Destutt de Tracy began his studies under the superintend-

ence of his mother, and afterwards prosecuted them at the

university of Strasburg. During his student days, how-

ever, he was chiefly noted for his skill in every kind of

manly exercise. On leaving the university he embraced a

military career, in which his advance was rapid. When
the Revolution broke, Tracy, who was then thirty-five years

of age, took an active part in the provincial assembly of

Bourbonnais. He was elected a deputy of the nobility to

the states-general, where he sat alongside of his friend

La Fayette. In the spring of 1792 he received the rank of

field-marshal, along with the sole command of the cavalry

in the army of the Noith ; but, as the conduct of affairs

fell more and more into the hands of the extremists, he

took an indefinite leave of absence, and settled with his

family at Autf uil. Here, in the society of Condorcet and

Cabanis, he devoted himself to scientific studies. Under
the Reign of Terror he was arrested and imprisoned for

nearly a year. It was his solitary meditations at this

period, we are told, which discovered to him his true bent.

Under the influence of Locke and Condillac he aband-

oned the natural sciences for the study of mind. On the

motion of Cabanis he was named associate of the Institute

in the class of the moral and political sciences. He soon

began to attract attention by the memoira which he read

before his colleagues—papers which formed the first draft

of his comprehensive work on ideology. The society of

" ideologists " at Auteuil embraced, besides Cabanis and
Tracy, who have been called respectively the physiologist

and the metaphysician of the school, Volney, who has been

called its moralist, and Garat, its professor in the National

Institute. Under the empire he was a member of the

eenate, but took little part in its deliberations. Under
the Restoration he became a peer of France, but protested

against the reactionary spirit of the Government, and re-

mcined in opposition. In 1808 he was elected a member
^f the French Academy in room of Cabanis, and in 1832
he was also named a member of the Academy of Moral
•Sciences on its reorganization. He appeared, however,

cTily once at its conferences. He was old and nearly

blind, and filled with sadness, it is said, by the loss of his

fritiida and the discredit into which his Diost firmly
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cherished opinions had fallen. "His only distraction was

to have Voltaire read aloud to him." He dted at Paris

on the 9th of March 1836.
Destutt de Tracy was the last eminent representative of the

scnsualistic school which Condillac founded in >'rance upon a one-

sided interpretation of the doctrines of Locke. He pushed the

scnsualistic principles of Condillac to their last consequences, being

in full ag.-cement with the materialistic views of liia friend Cabanis,

or, as we should say, of biology. To tliink is to feel. The lour

faculties into which he divides the conscious life—perception,

memory, judgment, will—are all varieties of sensation. Perception

is sensation caused by a present affection of the external extremities

of the nerves; memory is sensation caused, in the absence of pre-

sent excitation, by dispositions of the nerves which are the result of

pa?t experiences; judgment is the perception of relations between

sensations, and is itself a species of sensation, because if we are

aware of the sensations we must also be aware of the relations

between them ; will he identities with the feeling of desire, and

therefore includes it as a variety of sensation. It is easy to see

that such conclusions ignore important distinctions, and are, indeed,

to a large extent an abuse of language. As a psychologist Destutt

de Tracy deserves credit for his distinction between active and

passive touch, which has developed into the modern theory of the

muscular sense. His account of the notion of external existence,

asderiveil, not from pure sensation, but from the experience of action

on the one hnnd and resistance on the other, may be compared

with the account of Bain and later psychologists. Tracy worked

up his sejiarate monographs extending over a number of years into

the ilemenls d'IdMogie [isn-IS and 1824-5), which presents his

complete doctrine. He also wrote in 1806 a Commcntaire sur

V Esprit lies Lois de Monlcsquieu, in which he argues ably in sup-

Eort of a free constitution on grounds which hardly admit of being

armonized with his general philosophical principles. The book

was translated in America by his friend President Jefferson, who
recommended it for use in the colleges. The first French edition

appeared in 1817, and it was several times reprinted.

TRADE, Board of. The greater part of such super-

vision of commerce and industry as exists in the United

Kingdom is exercised by the " Committee of Privy Council

for Trade " (see Privv Council), or, as it is usually called,

the Board of Trade. _ As early as the 14th century councils

and commissions had been formed from time to time to

advise parliament in matters of trade, but it was not till the

middle of the 17th century, under the Commonweahh, that

any department of a permanent character was attempted.

Cromwell's policy in this respect was continued under the

Restoration, and in 1660 a committee of the privy council

was appointed for the purpose of obtaining information as

to the imports and expo'rts of the country, and improving

trade. A few years later another committee of the council

was appointed to act as intermediaries between the crown

and the colonies, or foreign plantations, as they were then

called. This joint commission of trade and plantations was

abolished in 1675, and it was not until twenty years later

that the Board of Trade was revived under William III.

Among the chief objects set before this board were the

inquiry into trade obstacles and the employment of the

poor ; the state of the silver currency was also a subje-t

on wliich John Locke, its secretary, lost no time in making

representations to the Government. Locke's retirement

in 1700 removed any chance of the Board of Trade advo-

cating more enlightened opinions on commercial su'ojects

than those generally held at that time. It had only a

small share in making the constitutions of the coloni;?, as

all the American ones except Georgia and Nova Kcotia

were formed before the reign of Charles II.; and in 1700

a secretary of state for the colonies was appointed, to whom
the control drifted away. In 1780 Burke made his cele-

brated attack on the public ofl^.ces, which resulted in the

abolition of the board. In 1786, however, another per-

manent committee of the privy council was formed by

order in council, and with one or tv:o small exceptions th<,

legal constitution of the Board of Trade Is still regulated

by that order. Under it all the principal oflficers of state,
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including the first lords of the treasury and admiralty,

the secretaries of state, and certain members of tha privy

council, among whom was the archbishop of Canterbury,

obtained seats at the board ex officio ; and ten unofficial

members, including several eminent statesmen, were also

placed on the committee. The duties of the revived board

were made the same as they were in the beginning of the

century, but, in addition, the regulation of the food supply

of the country, by restricting or relaxing the export and

import of corn, was brought into prominence owing to a

larger population requiring to be fed. New duties were

thrown en the board by the growth of joint-stock com-

panies, the development of railways, and the increase in

6hip[)ing, and it was -necessary to break it up into depart-

ments charged with the administration of the various Acts

of Parliament. The Board of Trade thus became a mere
name, tlio president being practically the secretary of state

for trade, and the vice-president became, in 18G7, a parlia-

mentary secretary, with similar duties to those of a par-

liamentary under-secreta^y of state. At present, besides

the president, who has usually a seat in the cabinet, the

parliamentary secretary, and a permanent secretary, there

are six assistant secretaries, each in charge of a department.

1. The Commercial Department is the real remains of the oiigiual

Board of Trade, as it combines tlie charge of the trade statistics

with tlie general consultative duties with which King Charles 11. 's

board was originally entrusted. The statistical work includes

comjii ling the abstracts relating to the United Kingdom, the col.

onie^i, and foreign countries, the supervision of the trade accounts,

and the preparation of shipping, railway, emigration, and fishery

statistics. A record of the prices of corn has been obtained from
actual sales in the chief market towns for about a hundred years,

the original object being the sliding scale of corn duties, but these

are now continued to govein the tithe payments, and form an un-

broken series of jjrices based on actual transactions, and not mere
market quotations. Foreign and colonial customs tariffs and
regulations are also matters on which information is published,

and labour statistics are for the future to liave special attention.

In 1872 one of the most important functions of tlie commercial
departnicnt, viz., the negotiation of commercial treaties, was trans-

ferred to the Foreign Office, but the Board of Trade is still con-

sulted on these matters by the Foieign Office, as well as by the

Colonial Otrice on colonial coiiimercial matters, and by the other

public departments. The Bankruptcy Act of 1883 added a new
branch of work, but for this there is now a se]iarate est.ablishinent

under an inspector-general. The last new woik undertaken by the

department is the publication (begun August 1886) of a Monthlij

Journal of commercial information, chielly from official sources.

2. The llailway Department was originally constituted in 1840,

and performs multifarious duties under various Railway Acts,

including the inspection of railway.s before they ore open, inquiries

iuto accidents, reports on proposed railways, approval of bye-laws,

appointment of arbitrators in disputes, as well as many duties under

private Kailway Acts. The inspection of tramways, their bye-laws

and "provisional onleis,"' are all dealt with here, as are similar

orders relating to gas and water schemes and to ekct-ic lighting.

Patents, designs, and trade marks are now dealt with by the Patent

Office, which is subordinate to the railway department, and copy-

right, art unions, and industrial exhibitions arc also among the

matters dealt with by the department.
3. The Marine Department was created a separate branch of the

Board of Trade in 1850, about which time many new and import-

ant marine questions came under the Board of Trade, such, for

example, as the survey of passenger steamers, the compulsory
examination of masters and mates, the establishment of shi})p-n2

offices for the engagement and discharge of seamen. Further work
fell to the marine department by the Act of 18.'i3, which gave it

the control of lighthouse funds, and to a certain e.xtent of pilotage.

The consolidating Merchant Shipping Act of 1854 and subsequent

legislation so much increased the department that in 1866 it was
divided into three, viz., the present mai-ine department, which
deals with ships and seamen, the harbour department, and the

ti nance department.

4. The Harbour Department was, as stated above, H branch of

the marine department until 1866, so far as it is connected with

the physical adjuncts of navigation, but various other matters have

since been added, e.tj., the charge of the foreshores belonging to

the crown, formerly managed by the commissioners of woods and
forests, and the protection of navigable harbours and channels,

long under the control of the Admiralty. Lighthouse J'unds, pro-

visional orders for ovster and ivissf-l fisheries, the manafoment ol

Kclyhead and Ramsgate harbours and of Dover pier, wreck, and
quarantine are al' among the matters dealt with by this depait-
meiit, which also has charge of the standards department for

weights and measures.
5. 7'he Finanee Departnunt was, like the hsroour department,

separatud in 1866 from the marine department. The accounts of
all the branches of the Board of Trade are in its charge, including
the subordinate offices. It also deals with the accounts of harbours"
lighthouses, and mercantile marine offices, and of the merchant
seamen's fund, and with the consuls' accounts for disabled seamen
abroad. Savings banks and seamen's money orders are also amorr-
the accounts and payments with which it is charged, and outside
these marine matters it has to })repare for parliament the life in-

surance companies' accounts and to take charge of the bankruptcy
estate accounts

6. The Fisheries Department.—By a recent Act the powers of the
Home Office over salmon and other fisheries have been transferred to
the Board of Trade, and a small department has consequently been
created charged with the care of those industries.

TRADE-MARKS. There seems no reason to donbt
that the practice of employing a mark to denote the good>
of a particular trader (not necessarily the manufacturer)
grew out of the use of signs, which, first affixed to the

dealer's shop, were afterwards represented on his token.?,,

and eventually placed on the goods themselves. Trade
marks proper appear to have been in use in England iij

the reign of Elizabeth. The first reported case was iti

1783, when Lord Mansfield decided that the sale by the

defendants of a certain medicine under the name or man,
of the plaintiff was a fraud. By other decisions it wa>-

affirmed that the use of another's trade-mark was action

able, even without the intent to defraud. The law, how-

ever, remained in an unsatisfactory condition till, by the

Merchandise Marks Act Ih 1862, it was made a misdemean
our to forge or counterfeit a trade-mark, while penalties were

inflicted for the sale of articles bearing a forged mark.
In 1875 the Trade Marks Registration Act established

for the first time a registry of trade-marks in Britain,

greatly facilitating the proof of title. A more precise

definition of a trade-mark was also provided. In 1883 thic

Act was repealed by the Patents, Designs, and Trad" Marks
Act, in which its principal provisions were incorporated.

All proceedings for the registration of trade-marks are now
regulated by the Patents Act. A trade-mark may be a

name printed or otherwise delineated in some particular oi

distinctive manner, or a signature, or a device, mark, brand,

&c.- Registration is compulsory, at least in the sense that

the owner cannot prevent infringement or sue for damages
for infringement unless he has registered, though it would

appear that this disability exists only in the case of a

mark capable of being registered under the Act. There

are certain indicia which cannot be registered because they

do not fall within the definition of a trade-mark, but which

may yet be protected at equity. Registration is deemed
equivalent to public use of the mark, and, after the expira-

tion of five years, is conclusive evidence of right to exclusive

use. Applications for registration have to be addressed

to the comptroller of patents ; should he refuse to register,

there is an appeal to the Board of Trade. If there is

opposition, the matter goes to the High Court of Justice.

Registration holds good for fourteen years, at the end of

which time it has to be renewed. Special provision is

made in the Act for the retention of certain of the ancient

privileges of the Cutlers Company of Sheffield. The total

number of marks now upon the register is nearly 50,000.

The- Customs Consolidation Act, 1876, forbids the importation

of articles of foreign manufacture bearing any mark purporting to

be the mark of manufacturers resident in the United Kingdom, or

stating or implying that such articles were manufactured in the

United Kingdom. The Merchandise Marks Act, 1887, consoliSated

and amended the law of offences relating to trade-marks and trade

descriptions. It repealed the Act of 1862 and replaced it by fuller

provisions. It is now an offence to forge 'a trade-mark, to falsely

apply to goods any trade-mark or any mark so nearly resembling

a trademark as to deceive, to make any die, &c., for the purpose of
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forging or for being used for forging alraJe-marTcTto apply any

false trade description to goods, to dispose of or liave in possession

any die, &o., for the purpose of forging a trade-mark, or to cause

any of the above-mentioned things to be done. There are special

sections in the Act dealing with its application to watches and

watch-cases. Where a watch-case is of foreign manufacture it

must, if Stamped at an assay otCce in the United Kingdom, bear a

mark differing from the mark placed upon watches manufactured

in the United Kingdom. A. warranty ia implied in the sale of goods

bearing a trade-mark or trade description. See Wahjiantt.

In most foreign countries provisions have long existed for tho

registration of trade-marks ; and the/ also form one of the classes

of "industrial property" for the protection of which an inter-

national convention was formed in 1883. This convention now
includes sixteen states,—the mor^ important being Belginm,

France, Great Britain, Italy, Netherlands, Norway, Portugal,

Spain, Sweden, Switzerland, and the- United States. The subjects

of all the contracting states enjoy in each state the same rights

and privileges. as that state grants to its own subjects for the pro-

tection of trade-marks. Registration also in one of the states con-

fers certain rights of priority in the others.

1/v.iled States.—The legislation of the dififereut States and

Territories varies considerably, some providing for tho registrarion

of trademarks either with or without protection for unregistered

trade-marks, while others provide only for protection without

registration. On March 3, 18S1, Congress passed an Act "to

authorize the registration of trade-marks and to protect tho same,"

which provides tliat owners of trade-marks used in commerce with

foreign nations or with the Indian tribes, provided such owners be

domiciled in the United States or located in any foreign conutry

or tribe which affords similar privileges to citizens of tlie United

States, may obtain registration of tiade-msrUs under the Act.

Registration is not compulsory ; failure to regij'.r a trade-mark,

or to renew registration, does nut deprive the owner of any remedy

he might have at law or in equity ; and the courts will, generally

Bpeaking, protect tlie unregistered equally with the registered.

For I'uller information f»co L. B. Sobast'tn'n Lam of TraAe Markt^ or R. W,
W.^nace's edition of tlu> Pjtents, Dc^Uns, and Trade Maiks Act ; and Id Antrlc.1

Kowlaiid Cox's American Trade-^yfark Crtiwj. Cox's ifanval of Trade-Mark Caret,

and Willlara Henry Brown's Treatise o i tlie La/o of Trade Alarkt

TRADE UNIONS are combiaationa for regulating the

relations between workmen and masters, workmen and

workmen, or masters and masters, or for imposing restric-

tive conditions on the conduct of any industry or business.

By the common law all such combinations were, with cer-

tain rare and unimportant exceptions, regarded as illegal.

They were considered to be contrary to public policy, and

were treated as conspiracies in restraint of trade. Those

who were engaged or concerned in them were liable to be

criminally prosecuted by indictment or information, and to

be punished on conviction by fine and imprisonment. The
offence was precisely the same whether it vvas committed

by masters or by workmen. But, although the provisions

of the common law applied mutatis mutandis to both of

them alike, it was, practically speaking, in reference rather

to the latter than to the former that their effects were

developed and a.scertained. While it was held to be

perfectly lawful for workmen, as individuals, to consent or

to refuse to labour for any remuneration or for any time

they pleased, when two or more of them joined together,

and agreed to labour only on certain stipulated terms with

respect either to tho payment or the duration of their

labour, they were guilty psofadooi a misdemeanour. It

was immaterial whether the end they had in view was to

determine wages or to limit work; or whether the means

they adopted for promoting its attainment was a simul-

taneous withdrawal from employment, an endeavour to

prevent other workmen from resuming or taking employ-

ment, or an attempt to control tho masters in the manage-

ment of their trade, the engagement of journeymen or

apprentices, or the use of machinery or industrial processes ;

or whether in seeking to enforce tLieir demands they relied

merely on advice and solicitation, or resorted to reproach

and menace, or proceeded to actual violence. In any event

their combination in itself constituted a criminal conspiracy,

and rendered them amenable to prosecution and punish-

ment. From the reign of Edward I. to tho reign of George

IV. the operation of tha common law wna eu forced and

enlarged by between thirty and forty Acts of Parliament,

all of -which were more or less distinctly and explicitly

designed to prohibit and prevent what we have learned to

describe and recognize as the "organization of labour."

But the rise of the manufacturing system towards the end

of tho last century, and the revolution which accompanied

it in the industrial arrangements of the country, were

attended by a va.st and unexpected extension of the move-

ment which the legislature had for so long aud with S9

much assiduity essayed to suppress. Among the multi-

tudes of workmen who then began to be employed in

single factories or in neighbouring factories in the same

towns, trade unions in the form of secret societies speedily

became numerous and active, and to meet the novel

requirements of the situation a more summary method of

procedure than that which had hitherto been available was

provided by the 40th Geo. III. cap. 106. By this statute,'

passed in 1800, it was enacted that all persons combining

with others to advance their wages or decrease the quantity

of their work, or in any way to affect or control those who

carried on any manufacture or trade in the conduct and

management thereof, might be convicted before one justice

of the peace, aud might be committed to the common jail

for any time not exceeding three calendar months, or be

kept to hard labour in the house of correction for a term

of two calendar months. The discontent and disorder of

Which, in conjunction with a state of commercial depres-

sion and national distress, the introduction of steam and

improved appliances generally into British manufactures

was productive in the first quarter of the current century

led to the nomination of a select committee by the House of

Commons, to inquire into the whole question of what were

popularly and comprehensively designated the "combina-

tion laws." in the session of 182'1. After taking evidence,

the committee reported to the House that " those laws had

not only not been efficient to prevent combinations either

of masters or workmen, but on the contrary had, in the

opinion of many of both parties, had a tendency to produce

mutual irritation and distrust, and to give a violent

character to the combinations, and to render them highly

dangerous to the peace of the community." They further

reported that in their judgment " masters and workmen

should be freed from such restrictions as regards the rate

of wages and the hours of working, and be left at perfect

liberty to make such agreements as they mutually think

proper." They therefore recommended that " the statute

laws which interfered in these particulars between masters

and workmen should be repealed," and also that "the

common law under which a peaceable meeting of masters

or workmen might be prosecuted should be altered." In

pursuance of their report, the 4th Geo. TV. cap. 95 was at

once drafted, brought in, and passed. But the immediate

results of the change which it effected were regarded as so

inconvenient, formidable, and alarming that in the session

of 1825 the House of Commons appointed another select

committee to re-examine the various problems, and review

and reconsider the evidence which had been submitted to

their predecessors in the previous year. They reported

without delay in favour of the total repeal of the 4th

Geo. IV. cap. 95, and the restoration of those provision?

of the combination laws, whether statutory or customary,

which it had been more particularly intended to abrogate.

The consequence was the enactment of the 6th Geo. IV

cap. 129, of which the preamble declares that the 4th

Geo. IV. cap. 95 had not been found effectual, and that

combinations such as it had legalized were " injurious to

trade aud commerce, dangerous to tha tranquillity of the

country, and especially prejudicial to the interests of all

who were concerned in them." The effect of the 6tli Geo

IV, cap 129 was to leave the comuiotv. law of conspiracy
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jn full force against all combinations in restraint of trade,

except such as it expressly exempted from its operation as

it had been before the 4th Geo. IV. cap. 95 was passed.

It comprised, however, within itself the whole of the

statute law relating to the subject, and under it no persons

were liable to punishment for meeting together for the sole

purpose of consulting upon and determining the rate of

wages or prices which they, being present, would require

for their work or pay to their workmen, or the hours for

which they would work or require v/ork in any trade

or business, or for entering into any agreement, verbal

or written, for the purpose of fixing the rate of wages or

prices which the parties to it should so receive or pay.

But all persons wore subjected to a maximum punishment
of three months' imprisonment with hard labour who
should by violence, tlireats or intimidation, molestation,

or obstruction do, or endeavour to do, or aid, abet, or

assist in doing or endeavouring to do, any of a series of

things inconsistent with freedom of contract which the Act
enumerated and defined. Afterwards, in order to remove
certain doubts which had arisen as to the true imi)ort and
meaning of the words " molestation " and " obstruction,"

it was provided by the 22d Vict. cap. 34 that "no person,

by reason merely of his endeavouring peaceably and in a

reasonable manner, and without threat or intimidation

direct or indirect, to persuade' others to cease or abstain

from work, in order to obtain the rate of wages or the

altered hours of labour agreed to by him and others,

should be deemed to have been guilty of ' molestation ' or

'obstruction.' " In spite of the partial recognition which
trade unions had thus received, they continued to be un-

lawful, although not necessarily criminal, associations. In

certain cases, they were by statute exempted from penal

consequences, and their members were empowered to

combine for specified purposes, and to collect funds by
voluntary contributions for carrying them into effect. But
in the estimation of the common law the special privileges

which had been accorded to them under particular circum-

stances did not confer any general character of legality

upon them, and where their rules were held to be in

restraint of trade, as in the prohibition of piece-work or

the limitation of the number of apprentices, they were still

regarded as conspiracies. Hence they were practically

excluded from the advantages in regard to the security of

their property and the settlement of their disputes which,

under the Friendly Societies Act, 18tli and 19th Vict. cap.

63, had been granted to all associations established for any

purposes which were not illegal. In this condition the law

was when what became notorious as the " Sheffield and
Manchester outrages " suggested the appointment of the

royal commission on trade unions, which investigated the

subject from 1867 to 1869. The outcome was, first, a

temporary measure for the more effectual protection of the

funds of trade unions, passed in 1869, and, secondly, the

two measures which, as amended and amending, are cited

together as the '"trade Union Acts 1871 and 1876"—
the 34th and 35th Vict. cap. 22 and the 39th and 40th

Vict. cap. 31.

By these statutes, construed with tne Conspiracy an Protection

of Property Act, 1875, the 33 and 39 Vict. cap. 86, the law relat-

ing to combinations, whether of workmen or of masters, assumed
the shape in which it exists at the present time. In connexion
with trade disputes no person can now be prosecuted for conspiracy

to commit an act whicn would not be criminal if committed by
him singly, and consequently employers and employed alike may
lawfully do in combination all that they would be entitled to do as

individuals. The purposes of a trade union are not to be deemed
illegal merely because they are in restraint of trade, and the cir-

cumstance that they are in restraint of trade is not to render any
member of it liable to prosecution, nor is it to avoid or make void-

able any agreement or trust relating to it. No court, however,
can entertain legal proceedings with the object of directly enforcing

ar reccvering damages for the breach of an agreement between the

members of a trade union as such, concerning the conditions on
which the motnhcrs for the time being shall or shall not sell their'

goods, transact their business, employ or be employed, or the pay-

ment by any person of any subscription or penalty to a trade union,

or for the application of the funds of a trade union to provide

benefits or to furnish contributions to any employer or workman
not a member of such trade union in consideration of such employer
or workman acting in conformity with the rules or resolutions of

such trade union, or to discharge any line imposed upon any person

by any court of justice or any agreement made between one trade

union and another, or any bond to secure such agi'eenients. But
such incapacity to sue on such agreements is not to be taken as

constituting any of them illegal. Every person, however, com-
mits a misdemeanour, and on conviction is liable to a maximum
fine of £20, or to a maximum imprisonment of three months with
bard labour,*who wilfully and maliciously breaks a contract of

service or hiring, knowing, or having reasonable cause to believe,

that the probable consequence of his so doing, either a'one or in

combination with others, will be to endanger human life or cause

serious bodily injury, or to expose valuable property, whether real

or personal, to destruction or serious injury ; or who, being em-
ployed by a municipal authority or by any company or contractor

on whom is imposed by Act of Pariiament, or who have otherwise

assumed, the duty of .•npplying any place with gas or water, wilfully

and maliciously breaks a contract of service or hii'ing, knowing, or

having reasonable cause to believe, that the probable consequence
of his so doing, alone or in combination with others, will be to

deprive the nihabitants of that place, wholly or- in part, of their

supply of gas or water ; or who, with a view to compel any other

person to do or to abstain from doing any act which such other

person has a right to abstain from doing or to do, wrongfully
and without legal authority uses violence to or intimidates

such other person or his wife or children, or injures his property;

or who persistently follows such person about from place to place
;

or who hides any tools, clothes, or other property owned or used
by such other person, or deprives him of or hinders him in the use

thereof; or who watches or besets the house or other place where
such person resides or works or carries on business or happens to

be, or the approach to such house or place ; or who follows such
other person with two or more other persons in a disorderly manner
in or through any street or road. But attending at or near the
house or T>Iace where a person resides or works or carries on busi-

ness in ordei'*mercly to obtain or communicate information is not
watching or besetting within the statute. In regard to registration,

trade unions are placed on a similar footing with friendly and
provident and industrial societies, and they enjoy all the privileges,

advantages, and facilities which those associations possess and
command. On their side, however, they have to comply with the

same conditions, arc subject to the same liabilities, and are com-
pelled to make the same periodical returns.

Although there are several large and influential societies among
the employers of labour which come within the legal definition <rf

trade unions, what are commonly as well as more accurately meant
by trade unions are societies exclusively composed of the employed,
—the suppliers of labour whether skilled or unskilled. Of trade

unions in this sense, —those of which the members are all artisans or

labourers,—the organization is everywhere pretty much the same,
although the rules and regulations of various associations difl'er in

detail more or less distinctly and widely from one another. Their
ordinary constitution is that of a society divided into districts, and
again into smaller local bodies. The seat of the governing authority

— the general or executive council—is usually fixed at some large

centre of industry or commerce, as London, Manchester, or Bir-

mingham, and it is often changed at stated intervals by a vote of

the society at large. It is the policy of the trade unions, by this

method of organization, to extend the area of their influence, and
so to increase their power in dealing with the masters or in con-

trolling their own members in any emergency. Each of the

branches has a separate government for special purposes. But for

general purposes all the branches are under the command of the

executive council or central committee, which is constituted of

members or ofiicers who are elected by the whole society. The
terms on which members are admitted are different in different

associations. But in all of them there are certain limits as to age
and the number of years during which the candidate has been
apprenticed to or has worked in the trade. The revenue and
reserve of all the societies are derived from admission fees and
weekly or monthly subscriptions, together with the amovmt of thp

fines which are imposed for neglect of duty and breaches of the

rules and regulations. These sources of income are sufiicient for

ordinary purposes ; and extraordinary charges, such as are entailed

by a "strike" or a "lock-out," are nearly always, if not invari-

ably, met by means of " levies " made on the members by order of

the executive council or central committee. The following account

of the Amalgamated Society of Engineers may be accepted as

furnishing a typical example of the organization and management
of a large and flourishing trade union.
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iccording to the thirty-third annual Report of that society, it

appears that in 1883 the union consisted of 424 branches, chiefly

in towns in the British Isles, but with a fair sprinkling in Canada,

the United States, Australia, India, and other parts of the globe.

The number of members was 5U,418. A branch must consist of

not fewer than se/en members or more than three hundred. The
constitution is pre-eminently democratic. Each branch is itself a

completely organized body. It selects and electa its own officers
;

it collects, holds, and spends its own funds ; and it manages the

whole of the business which affects itself alone. The ofBcers of the

branch are elected at general meetings at which every member
must be present under the penalty of a fine. Members who refuse

to be nominated for office, or who refuse to serve if elected, are also

subject to fines, and officers who neglect their business eitbrr by
coming late to meetings or absenting themselves altogether are

similarly punished. A meeting of the members of each branch is

held every fortnight for the transaction of ordinary business, such

as receiving subscriptions and deciding upon propositions for new
members. These meetings begin at half-past 7 in the evening,

and close at half-past 9 or 10 o'clock, but the hours are altered

when it is convenient to alter them. The duties of the secrftary

are onetous, and his responsibility is great. No one therefore is

eligible who has not been in the society two years successively, and
" no member shall be elected as secretary who keeps a public or

beer house." He has charge of the accounts of his branch, and con-

ducts its correspondence. He has to see to the payment of members
who are entitled to travelling relief donation, sick, superannuation,

or funeral benefit He has to summon meetings, keep minutes,

report to the general secretary as to the state of trade in the dis-

trict, the number of men out of work, or on the other hand he has

to State what men are wanted, and he has also "to transact any
other business that belongs to his office." The president, vice-

president, and assistant secretary of a branch are elected quarterly,

while the secretary and referee are elected annually. Members are

exempt if they are fifty years of age, or if they reside mere than
3 miles from the club house ; and they are disqualified if they are

10s. in arrear with their contributions. There are also book-
keepers, money stewards, doorkeepers, treasurers, and auditors,

the nature of whose work is evident from their titles. There are

also sick stewards, whoso duties are to visit the sick twice a week,
to report their visits to the meetings of the branch, and to carry

the invalid his sick benefit. None of the offices are honorary. In

branches numbering fewer than fifty members every officer is allowed

4d., and in branches numbering fifty and upwards 6d., for his

attendance on branch meeting nigtts. The secretary is paid
annually and according to the size of the branch. The lowest

amount is £1, 63. for a branch of ten members, the highest £10,
43. for a branch of three hundred. The auditors are paid at a
lower rate, which varies from 9d. to 4s. 8d., while the treasurer is

paid 10 per cent, on the sum set apart for use. Each branch has

also a committee, which has power to determine anything whereon
the society's rules are silent. The books of the branch are open to

their inspection ; they can summon meetings, and they have vari-

ous other duties. Each member of this committee receives 6d. for

each meeting he attends, and is fined 6d. for each meeting from
which he is absent. In any district in which there are more
branches than one, a local district committee must be formed, con-

sisting of seven members, each branch as nearly as practicable

selecting an equal number. Where there are seven branches, each
one sends a representative. The duties of this committee are to

"watch over the interests of the trade, and transact such business

as affects the district generally." It must not. however, interfere

with the business of any particular branch of the society. The
central authority is vested in a general or executive council, con-

sisting of thirty -seven members, of whom eleven represent metro-
politan branches, the others being from the provinces, including
Scotland and Ireland. As the country councillors cannot con-
venieotly attend frequent meetings in London, the ordinary
management is entrusted to the eleven London members, who are

callea the local council, and the council is also further broken up
into various committees for managing the details of the society.

This council hears appeals from branches, advises, forbids, initiates,

and terminates strikes. The general secretary receives a salary of

£4 a week and lives rent free. He also receives Is. 6d. each time
he attends a council meeting, and is paid for any special journeys
undertaken or extra work done. His assistants receive £2, 10s. a

week each, and have to give the whole of their time to the associa-

tion. They have to compile and issue a monthly report as well as

quarterly and yearly reports. The last-named is quite a formid-
aole volume, consisting of nearly 400 pa~=,s of large post octavo,

and those of other societies are similar. The general secretary's

hours of business are fixed from 9 a.m. to 6 P.M. He has power to

authorize membere who are on donation to be removed from one
branch to another where there is a probability of employment, and
he has to keep a register of all the members of tlio society, stating
when and where admitted, age, married or sinjjle, and whether a
member has received any part of the financial money. In the

Amalgamated Society of Engineers the contribution of each member
is generally Is. a week, and if a man bo in arrears he is suspended
from the benefits of the society, unless indeed he is out of work or

in distressed circumstances. At the end of 1883 the union had a

balance in hand of £178,128, or upwards of £3, 10s. a man.
In some trade unions—for example, those of the compositors

—

there is a special body (" fathers of chapels") whose business it is to

see that the rules and regulations if the societies they belong to ar«
faithfully observed in the establishments where they are employed.
In others again—for instance, in the National Agricultural Labourers
Union, as distinguished from the Federai Union of Agricultural
Labourers—the system of management is completely centralized,

the secretary or the executive committee having entire control of

the funds and business of the whole association. In all large

towns there are trade councils formed of delegates from the different

trade unions within their area, whose function it is to discuss and
supervise the general interests of the unionists in the several trades

of which they are representative. Jioreover, an annual trade unions
congress is held in some great centre of industry and population
in one of the three kingdoms, at which delegates from almost all

the trade unions throughout the realm are present and take part in

debating questions, whether social or political, which are of special

interest to the working classes. At these nssemblies, which have
now been held for twenty consecutive years, a parliamentary com-
mittee, which remains in existence for the ensuing twelvemonth,
is chosen, to whom the whole body of trade unionists looks for

counsel and assistance with respect to legislation intended or degired

on their behalf. To the action of the trade unions congress and
their parliamentary committee much of the legislation which has
been recently effected on questions affecting the welfare of tba
order of the community to which they belong is to be attri-

buted,— notably the Employera' Liability Act and the amended
Factory and Mines Acts. (See Trade l/nioiis, 4c., by William
Trant.)

The objects of trade unions are twofold,—first, those of a friendly

or benefit society, and, secondly, those of a trade society or guild.

In the former capacity they afford relief to their members when
they are out of work from any cause, including sickness or accident

;

they occasionally provide them with sunerannuation allowances,

and they almost always make burial allowances on account of

deceased members and their wives. In the latter capacity it is

their special business to promote what they conceive to be the

interests of the trade with which they are connected by placing the

workmen, so far as combination will fulfil that purpose, on a footing

approaching to equality with the capitalists by whom they are

employed in the disposal of their labour. Of course this is the
great object for which the unions really exist. But, as the com-
missioners on trade unions have pointed out, it is found desirable

to conjoin the objects of a friendly or benefit society with it,

because by that means additional members and funds are obtained,

and the authority which the union as a trade society has over its

members is thus augmented. The leading aims of all trade union-

ism are to increase wages and to diminish the labour by which it

I is needful to earn them, and further to secure a more equal dis-

tribution of work among the workmen in any given trade than
would be the case under a regime of unrestricted competition.

Hence their rules prescribe a minimum amount of wages to be

accepted and a maximum amount of work to be done by their

members, and prohibit piece wrrk or working overtime. The
methods by which the unionists endeavour to accomplish their

end, which is in a sense the monopoly of the labour market, are

either direct or indirect. The direct method is a "strike," or

simultaneous cessation of labour on the part of the workmen. It

is the ultimate sanction as between the employed and their em-
ployers of the demands made by the union. But, where the

unionists are strong, the mere threat of a strike is often sufficient

to fulfil the intended purpose, and arbitration is still more
frequently found effectual for bringing about a settlement or com-
promise. The indirect methods to which the trade unionists resort

for reaching their aims are by limiting the number if workmen to

bo employed in any trade and by repressing or discountenancing

competition among those who are actually employed in it. Most
of tnera forbid the admission of more than a stipulated proportion

of apprentices, and some of them prohibit the engagtment of

women to do work which can be done Dy men. Nearly all of them
resist the common employment of unionists and non-unionists, and
do their best to exclude non-ur'nnists from employment altogether.

But the amount expended by nade unions in the conduct of trade

disputes is very much less than is generally imagined. Mr George

Howell, for instance, showed conclusively in the Contemporary

Review that such was the case three or four years ago, and Mr
Murchie, the chairman of the parliamentary committee, stated at

the trade unions congress al Stockport in the autumn of 18S5 thai

Mr Howell's contentions had been signally confirmed by more

recent experience. Taking the seven largest trade unions, those

whose statistics had been relied on by Mr Howell— n;in;e!y,

the Amalgamated Engineers, the Ironfounders, the Boiler Makers
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and Iron Shipbuilders, the Steam-Engine Makera, Ironmoulders of

Scotland, Amalgamated Tailors, and Amalgamated Carpenters and
Joiners—he affirmed that, while in the nine years preceding 1^84
their receipts were £2,818,548, their expenditure was £2,963,186,
of which amount' £1,207,180 was spent in unemployed beuefit,

£592,273 in sick benefit, £975,052 in compensation for loss of tools,

superannuations, accidents, funerals, minor grants and benefits, and
expense of management, only £188,680 had been spent in connexion
with "trade movements," or about 6i per cent, of the whole sum
expended.

There are no really trustworthy means of arriving at anything
approaching to an accurate estimate of the actual numerical strength
of the trade unions in the United Kingdom. According to the last
Report of the registrar general of friendly societies, there were in
the year 1883 registered in his office 195 trade unions with 253,088
members and £431,495 funds, of which. 12 returned over £10,000
funds, 9 over 10,000 members, and 6 over £10,000 income. But
this of course conveys a very inadequate notion of the dimensions
to which trade unionism has attained, since many of the largest
and most influential societies are still unregistered.
The following table shows the number of delegates and' the

Pgg*egate membership of the societies represented by them at
the trade unions congresses in the years from 1880 to 1886, both
inclusive .^-
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his somewhat ostentatious camaraderie. His features were

firm and clearly cut ; his figure was tall and soldierly,

and exhibited the sinewy hard health of a veteran cam-

paigner. His hair was already grey before he came to the

throne, though he was not more than forty-four years old.

The stoutness of the emperor's arm had been proved in the

face of Lis men in many a hard fight. When on service he

used the mean fare of the common private, dining on salt

pork, cheese, and sour wine. Nothing pleased him better

than to take part with the centurion or. the soldier in

fencing or other military exercise, and he would applaud

any shrewd .blow which fell upon his own helmet. He
loved to display his acquaintance with the career of dis-

tinguished veterans, and to talk with them of their bat-

tles and their wounds. Probably he lost nothing of his

popularity with the army by occasional free indulgence

in sensual pleasures- with which, as Bacon remarks, the

soldier is apt to pay himself for the perils he encounters.

Yet every man felt and knew that no detail of military

duty, however minute, escaped the emperor's eye, and that

any relaxation of discipline would be rigidly punished, yet

with unwavering justice. Trajan emphasized at once his

personal control and the constitutionality of his sway by
bearing on his campaigns the actual title of " proconsul,"

which no other emperor had done. All things considered,

it is not surprising that he was able, without serious

opposition from the army, to remodel the whole military

institutions of the empire, and to 'bring them into a

shape from which there was comparatively little departure

so long as the army lasted. In disciplinary matters no
emperor since Augustus had been able to keep so strong a

control over the troops. Pliny rightly praises Trajan as

the lawgiver and the founder of discipline, and Vegetius

classes Augustus, Trajan, and Hadrian together as restorers

of the morale of the army. The confidence which existed

between Trajan and his army finds expression in some of

the coins of his reign.

For nearly two years after his election Trajan did not
appear in Rome. He had decided already what the great

task of his reign should be—the establishment of security

upon the dangerous north-eastern frontier. Before visiting

the capital he determined to put aflairs in train for the

attainment of this great object. He made a thorough in-

spection of the great lines of defence between the Danube
and the Rhine, and framed and partly carried out a vast

scheme for strengthening and securing them. The policy

of opposing uncivilized tribes by the construction of the

limes, a raised embankment of earth or other material,

intersected here and there by fortifications, was not his

invention, but it owed in great measure its development
to hrm. It is probable that the northernmost part of

the great limes Germaniee, from the Rhine at Rheinbrohl,

nearly midway between Coblenz and Eoun, to a point on
the Main east of Frankfort, where that river suddenly
changes its course from north to west, was begun by
Domitian. The extension of this great barrier southwards
was undertaken by Trajan, though we cannot say how far

he carried the work, which was not entirely completed till

long after his time. The limes leaves the Main at Milten-

berg, a point at which the north and south course of the

river is broken by a great angle, and then follows a line

generally parallel to the stream of the Neckar, till it reaches

Lorch, a place between Stuttgart and Aalen. Here it

meets the so-called lim^s Rxti«, which trends eastward till

it cuts the Danube at Kplbsim, a place some distance short

of Ratisbon, the anciei ^Castra Regina. This grand work,

which would have -BxO'ted the envy of Augustus, is trace-

able in its main extent at the present day. We may with-

out hesitation follow the opinion of Mommsen, who main-
tains that the limet was not intended, like Hadrian's wall

between the Tyne and the Solway, and like the great wall

of China, to oppose an absolute barrier against incursions

from the outside. 'It was useful as marking definitely the

boundary of the Roman sway, and as assuring the Romans
that no inroad could be •made without intelligence being

had of it beforehand, while the limes itself and the system

of roads behind it enabled troops to be directed rapidly to

any threatened point, and the fortified positions could be

held against large numbers till reinforcements arrived.

Great importance was no doubt attached to the perfection of

the lines of communication bearing on the limes. Among a

people of roadmakers, Trajan was one of the greatest, and
we have definite evidence from inscriptions that some of

the military roads in this region were constructed by him.

The more secure control which the Romans now maintained
over the territory within the limes tended to its rapid

civilization, and the Roman influence, if not the Roman
arms, soon began to affect powerfully the regions beyond.

After his careful survey of the Rhine end of the great

defensive barrier, Trajan proceeded to consider it and plan

it from the Danube. From the age of Tiberius onwards
the Romans possessed the whole southern bank of the

river from its source to the Euxine. But the precarious

tenure of their possession had been deeply impressed on
them by the disasters and humiliations they had under-
gone in these districts during the reign of Domitian. A
prince had arisen among the Dacians, Decebalus by name,
worthy to be placed at the head of all the great barbarian

antagonists of Rome. Like Maroboduus, he was able to

combine the forces df tribes commonly hostile to each
other, and his military ability almost went the length of

genius. After he had swept the province of Mcesia bare,

he was defeated by one of Domitian's lieutenants, but
the position of affairs on the Danubio-Rhenish border was
still 80 threatening that the emperor was glad to conclude

a treaty which conferred extraordinary advantages on his

foe. Not only did the Romans stipulate to pay to Dece-

balus an annual subsidy, which he must have regarded as

a tribute, but they agreed to supply him with engineers

and craftsmen skilled in all kinds of construction, but
particularly in the erection of fortifications and defensive

works. During the nine or ten years which had elapsed

since the conclusion of this remarkable treaty, the Dacian
prince had immensely strengthened the approaches to his

kingdom from the Roman side. He had also equipped
and drilled his formidable army after the Roman fashion.

It was impo.ssible for a soldier like Trajan to endure the

conditions laid dovra by Domitian ; but the conquest of

Dacia had become one of the most formidable tasks that

had ever confronted the empire. Trajan no doubt planned

a war before he left the Danube for Rome late in 99.

The arrival of the emperor had been awaited in the

capital with an impatience which is expressed by Plipy and
by Martial.i All that had happened since Trajan's eleva-

tion to the throne had raised high ac Rome the hope of a
prosperous and glorious reign. As he entered the city

and went on foot to (he Capitol, the plaudits of the

people were unmistakably genuine. During his stay in

the city he riveted more firmly still the affections both
of the senate and of the people. The reconciliation of

the empir'3 with liberty, inaugurated, as Tacitus says, by
Nerva, seemed now to be securely achieved. Trajan was
absolutely open and simple, and lived with men at Rome
as he had lived with his soldiers while on service. He

' It has been conjectured, not improbably, that the Oermania of
TacitU3, written at thia period, had for one of ita aims the enlighton-

ment of the Eomans concerning the formidable character of the Ger-
mans, 60 that they might at once bear more readily with the emperor's
prolonged absence and be prepared for the necessity of decisive actioa

on the frontier.
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/ealized the senate's ideal of tbe citizen ruler. The assur-

ance that no senator should suffer was renewed by oath.

All the old republican formalities were most punctiliously

observed—even those attendant on the emperor's election

to the consulate, so far as they did not involve a restora-

tion of the old order of voting at the comitia. The vene-

ration for republican tradition is curiously attested by the

reproduction of many republican types of coin struck by
senatorial officers. Trajan seized every opportunity for

emphasizing his view that the princeps was merely the

greatest of the magistrates, 'and so was not above but
under the laws. He was determined, he said, to be to

his subjects such a ruler as he had desired for himself
when a subject. There is a pretty story to the effect that

he handed the commander of the praetorians his sword,

and said, " Use it for me if I do well, but against me if I

do ill." Martial, who had called Domitian his lord and
his god, now cried, "In him we have no lord, but an
imperator I " Real power and influence were accorded
to the senate, which had now, by the incorporation of

members whose origin was provincial, become in a manner
representative of the whole empire. Trajan associated

with the senators on equal terms, and enjoyed in their

company every kind of recreation. All pomp was dis-

tasteful to him, and discarded by him. There was practi-

cally no court, and no intrigues of any kind were possible.

The approach to his house was free, and he loved to uass

through the city unattended, and to pay unexpected visits

"to his friends. He thirsted for no senator's blood, and
used severity against the ddatores alone. There was but
one insignificant conspiracy against him during his whole
reign. Though not literary himself, Trajan conciliated

the literary men, who at all times had close relations with

the senate. His intimate, M. Licinius, played an excellent

Maecenas to his Augustus. In his efforts to win the affec-

tions of Roman society, Trajan was excellently aided by
his wife Plotina, who was as simple as her husband, bene-

volent, pure in character, and entirely unambitious. The
hold which Trajan acquired over the people was ao less

firm than that which he maintained upon the army and
the senate. His largesses, his distributions of food, his

public works, and his spectacles were all on a generous
scale. The exhibitions in the arena were perhaps at their

zenith during his tenure of power. Though, for some un-
explained reason, he abolished the mimes, so beloved of

the populace, at the outset of his reign, he availed himself

of the occasion of his first triumph to restore them again.

The people were delighted by the removal of the imperial
exedra in the circus, whereby five thousand additional places

were provided. Taxation was in many directions reduced,

and the financial exactions of the imperial officers controlled

by the erection of a special court. Elaborate precautions
were taken to save Italy from famine ; it is said that corn

for seven years' consumption at the capital was retained

in the granaries. Special encouragement was given to

merchants to import articles of food. The corporation

of bakers was organized, and made more effective for the
service of the public. The internal trade of Italy was
powerfully stimulated by the careful maintenance and
extension of the different lines of road. But the most
striking evidence of Trajan's solicitude for his people's

welfare is found in hi,5 institution of the alimenta, whereby
means were provided for the rearing of poor and orphan
children in Italy. The method had been sketched out by
Nerva, but its great development was due to Trajan. The
moneys allotted by the "smperor were in many cases sup-
plemented by private benevolence. As a soldier, Trajan
realized the need of men for the maintenance of the
empire against the outer barbarians, and he preferred
that t''ese men should be of Italian birth. He was only

carrying a step farther the policy of Augustus, who by

a system of rewards and penalties had tried to encourage

marriage and the nurture of children. The actual effect

of Trajan's regulations is hard to measure ; they were

probably more effectual for their object than those of

Augustus. The foundations were confiscated by Pertinax,

after they had existed less than a century.

During the year 100, when Trajan was consul for the

third time, Pliny, who had been designated consul for a

part of it, was appointed to deliver the " Panegyric " which
has come down to us, and which forms the most important

source of our knowledge concerning this emperor. Pliny's

eulogy of Trajan and his denunciation of Domitian are

alike couched in extravagant phrases, but the former per-

haps rests more uniformly on a basis of truth and justice

than the latter. The tone of the " Panegyric " certainly

lends itself to the supposition of some historians that Trajan

was inordinately vain. That the emperor had an honest

and soldierly satisfaction in his own well-doing is clears

but, if he had had anything like the vanity of a Domitian,

the senate, ever eager to ou1*un a ruler's taste for flattery,

would never have kept within such moderate bounds.

Towards the end of 100, or early in 101, Trajan left

Rome for the Danube. Pretexts for a Dacian war were
not difficult to find. Although there was no lack of hard
fighting, victory in this war depended largely on the work
of the engineer. The great military road connecting the

posts in Upper Germany with those on the Danube, which
had been begun by Tiberius, was now extended along the

right bank of the river as far as the modern Orsova. The
year 101 was spent mainly in road-making and fortifica-

tion. In the following campaign, after desperate fighting

to the north of the Danube in the mountainous region

of Transylvania, such, as Caesar never encountered in all

his Gaulish wars, the capital of Decebalus was taken, and
he was forced to terms. He agreed to raze all fortresses,

to surrender all weapons, prisoners, and Roman deserters,

and to become a dependent prince under the suzerainty of

Rome. Trajan came back to Italy with Dacian envoys,

who in ancient style begged the senate to confirm the con-

ditions granted by the commander in the .field. The em-

peror now enjoyed his first Dacian triumph, and assumed
the title of Dacicus. At the same time he royally enter

tained the people, and no less royally rewarded his brave

officers. But the Dacian chief could not school his high

spirit to endure the conditions of the treaty, and Trajan

soon found it necessary to prepare for another war. A
massive stone bridge was built across the Danube, near the

modern Turn Severin, by Apollodorus, the gifted architect

who afterwards designed the forum of Trajan. In 105
began the new struggle, which on the side of Decebalus

could now only lead to victory or to destruction. The
Dacians fought their ground inch by inch, and their army
as a whole may be said to have bled to death. The prince

put an end to his own life. His kingdom became an

imperial province ; in it many colonies were founded, and
peopled by settlers drawn from different parts of the

empire. 'The work done by Trajan in the Danjbian
regions left a lasting mark upon their history. The
emperor returned to the capital in 106, laden with cap-

tured treasure. His triumph outdid in splendour all those

that went before it. Games are said to have been held

continuously for four months. Ten "thousand gladiators

contended in the arena, and eleven thousand beasts were
killed in the contests. Congratulatory embassies came
from all lands, even from 1Jdia. The grand and enduring

monument of the Dacian wars is the noble pillar which
still stands on the site of Trajan's forum at Rome.

The end of the Dacian wars was followed by seven years

of peace. During part of that time Pliny was imperial
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(egate ia the proviuces of Bithynia and Pontus, and in

constant communication with Trajan. The correspondence

is extant, and gives us the mea-ns of observing the prin-

ciples and tendencies of the emperor as a civil governor.

The provinces (hitherto senatorial) were in considerable disorder,

which Pliny was sent to cure. It is clear from the emperor's letters

that in regard to nine ont of ten of the matters which his anxious

and deferential legato referred to him for his decision he would

have been better pleased if the legate had decided them for hun-

self. Trajaa's notions of civil government were, like those of the

duke of Wellington, strongly tinged with military prepossessions.

He regarded the provincial ruler as a kind of officer in command,

who ought to be able to discipline his province for himself, and

only to appeal to the comm.inder-in-chief in a difficult case, hi

advising PUuy about the different free communities in the pro-

vinces, Trajan showed the same regard for traditional rights and

privileges which he had exhibited in face of the senate at Roiue.

At the same time, these letters bring home to us his conviction

that, particularly in financial affairs, it was necessary that local

yelf-government should be carried on under the vigilant super-

visiou of imperial officers. The control which he began ia this

way to exercise, both in Italy and in the provinces, over the

"municipia" and "libers civitates," by means of awents entitled

(then or later) "correctores civitatium liberarum,' was carried

continually farther and farther by his successors, and et last ended

in the complete centralization of the government. On this account

the reign of Trajan constitutes a turning point in civil as in

military history. In other directions, though we find many
salutary civil measures, yet there were no far-reaching schemes

of reform. Many details in the administration of the law, and

particularly of the criminal law, were improved. To cure corruption

in the senate the ballot was introduced at elections to magis-

tracies. The finances of the state were economically managed,

and taxpayers were most carefully guarded from oppression.

Trajan never lacked money to expend on great works of public

utility; as a builder, he may fairly be compared with Augustus.

His forum and its numerous appendages were constructed gn a

magnificent scale. Many regions of Italy and the provinces

besides the city itself benefited by the care and munificence which

tho emperor bestowed on such public improvements. His attitude

towards religion was, like that of Augustus, moderate and con-

servative. The famous letter to Pliny about the Christians is,

according to Roman ideas, merciful and considerate. It was im-

possible, however, for a Roman magistrate of the time to rid him-

self of the idea that all forms of religion must do homage to the

civil power. Hence the conflict whicli made Trajan appear in the

eyes of Christians like Tertullian the most infamous of monsters.

On the whole, Trajan's civil administration was sound, careful,

and sensible, rather than brilliant or epoch-making.

In 113 or 114 Trajan left Italy to make war in the

East. The never-ending Parthian problem confronted him,

and with it were more or less connected a number of minor

difficulties. Already by 106 the position of Romo in the

East had been materially improved by the peaceful anne.xa-

tion of districts boi;dering on the province of Syria. The

district of Damascus, hitherto a dependency, and the last

remaining fragment of the Jewish kingdom, were incor-

porated with Syria ; Bostra and Petra were' permanently

occupied, and a great portion of the Nabathiean kingdom
was constituted the Roman province of Arabia. Rome
thus obtained mastery of the most important positions

lying on the great trade routes from East to West. These

changes could not but affect the relations of the Roman
with the Parthian empire, ana the affairs of Armenia be-

came in 114 the occasion of a war which has been described

under Persia, vol. xviii. p. 603. Trajan's campaigns in

the East ended in complete thoilgh brilliant failure. In

the retreat from Ctesiphon (117) the old emperor fasted for

almost the first time the bitterness of defeat in the field.

He attacked the desert city of Hatra, westward of the

Tigris, whose importancs is still attested by grand ruins.

The want of water made it impossible to maintain a large

force near the city, and the brave Arabs routed the Roman
cavalry. Trajan, who narrowly escaped being killed, was
forced to withdraw. A more alarming difficulty lay before

him. Taking advantage of the absence of the emperor in

the far East, and possibly by an understanding with the

leadtTS of the rising in Armenia and the annexed portions of

9:}_1 9*

Parthia, the Jews all over the East had taken up arms at the

same moment, and at a given signal. The massacres they

committed were portentous. In Cyprus 240,000 men are

said to have been put to death, and at Cyrene 220,000.

At Alexandria, on the other hand, many Jews were killed.

The Romans punished massacre by massacre, and the

complete suppression of the insurrection was long delayed,

but the Jews made no great stand against disciplined

troops. Trajan still thought of returning to Mesopotamia,

and of avenging his defeat at Hatra, but he was stricken

with sickness and compelled to take ship for Italy. His

illness increasing, he landed m Cilicia, and died at Selinus

in that country about the end of July 117. Trajan, who
had no children, had continually delayed to settle the suc-

cession to the throne, though Pliny in the " Panegyric "

had pointedly drawn his attention to the matter, and it

must have caused the senate much anxiety. Whether
Hadrian, the cousin of Trajan, was actually adopted by

him or not is impossible to determine ; certainly Hadrian

had not been advanced to any great honours by Trajan.

Even his military service had not been distinguished.

Plotina asserted the adoption, and it was readily and most

fortunately accepted, if not believed, as a fact.

The senate had decreed to Trajan as many triumphs as

he chose to celebrate. For the first time a dead general

triumphed. When Trajan was deified, he appropriately

retained, alone among the emperors, a title he had won for

himself in the field, that of " Parthicus." He was a patient

organizer of victory rather than a strategic genius. He
laboriously perfected the military machine, which when

once set in motion went on to victory. Much of the work

he did was great and enduring, but the last year of his life

forbade the Romans to attribute to him iha.t/elicitas which

they regarded as an inborn quality of the highest generals.

Each succeeding emperor was saluted with the vnsh that

he might be " better than Trajan and more fortunate than

Augustus," Yet the breach made in Trajan's felicitas by

the failure in the East was no greater than that made in

the felicitas of Augustus by his retirement from the right

bank of the Rhine. The question whether Trajan's

Oriental policy was wise is answered emphatically by

Mommsen in the affirmative. It was certainly wise if

the means existed which were necessary to carry it out

and sustain it. But succeeding history proved that those

means did.not exist. The assertion of ilommsen that the

Tigris was a more defensible frontier than the desert line

which separated the Parthian from the Roman empire can

hardly be accepted. The change would certainly have

created a demand for more legions, which the resources of

the Romans were not sufficient to meet without danger to

their possessions on other frontiers.

The records of Trajan's reign are miserably deficient.' Our best

authority is the 68th book of Dio Cassius; then comes the " Pane-

gyric " of Pliny, with his correspondence. The facts to be gathered

from other ancient writers are scattered and scanty. Fortunately

the inscriptions of the time are abundant and important. Ofmodem
histories which comprise the reign of Trajan the best in English is

that of Menvale; but that in German by H. Schiller (GMcAtcA/sdCT-

Tiimiscken Kaiserzeit, Gotha, 1883) is more on a level with recent

inquiries. There are special works on Trajan by H. Francke

(Giistrow, 1837), De la Berge (Paris, 1877), and Dierauer (in M.

Biidinger's Unlersuchunfen zur romischen Kaisergeschickte, Leipsic

1868). A paper by Jlommsen in Hermes, iii. pp. 30 sq., entitled

" Zur Lebensgeschichte des jiingeren Plinius," is important for the

chronology of Trajan's reign. (J- S.^ ^-i

TRALEE, a market-town and seaport,' and the chief

town of Kerry, Ireland, is situated on the Ballymullen or

Leigh river, about a mile from where it discharges itself

into Tralee Bay, and on the Great Southern and Western

Railway, 21 ipiles north-west of Killarney and 18 south-

west of Listowel. It is a neat, well-built, and compara-

tively prosperous town. The principal public buildings are
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the court-house, the town-hall, the corn exchange, the

chamber of commerce, the workhouse, the infantry barracks,

the county hospital, and the fever hospital. A ship canal,

permitting the passage of ships of 200 tons burden, and

constructed at an expense of £30,000, connects it with

Tralee Bay. Coal, iron, and timber are imported, and

there is a considerable export of grain. There is a large

trade in butter. The population of the town in 1871 was
9506 and in 1881 it was 9396.

Tra]e«, anciently Traleigh, the "strand of the Leigh," owes its

origin to the foundation of a Dominican monastery iu 1213 by
John Fitz-Thomas, of the Geraldine family. During the reign of

Elizabeth it was in the possession of Earl Desmond, on whose for-

feiture it came into possession of the Dennys. At the time of the
rebellion in 1641 the English families in the neighbourhood asked
to be placed in the castle under the charge of Sir Edward Denny,
but during his absence a surrender was made. fThe town was in-

corporated by a charter in the 10th of James I., and had the privi-

lege of sending two members to the Irish parliament. Though
disfranchised at the Union, it obtained the privilege of returning
gne member in 1832, but in 1885 it was merged in the county.

TRAMWAY. Originally a tramway signified a wheel
crack laid" with timbers, and afterwards with iron plates,

having a flange on the inner edge by which wheels of the

ordinary sort were kept in the track (see Railway). The
introduction of the flanged wheel and edge rail- caused
tramways to be superseded by railways, but not until many
miles of tramroads had been laid and successfully worked
in various parts of the United Kingdom. Although the

name is sometimes given to a light railway, by a tramway
is now generally understood a street railway, constructed

BO as to interfere but little with the ordinary traffic, on
which vehicles having flanged wheels are, propelled by
animal or mechanical power. Tramways in this sense

originated in the United States.

^ A street railway for passengers was laid in New York
in 1832, but it was soon .removed on account of the
accidents caused by it. In 1852 a French engineer,

Loubat, revived tramways in New York, and they were
soon afterwards laid in other American cities. A short

line was also laid in Paris in 1853. The rails used were
of wrought-iron, 5 inches wide, having a groove for the
flanged wheels of the cars If to 2\ inches wide and 1 to

IJ inches deep (fig. 1). To lessen the inconvenience to

ordinary traffic occasioned by
this rail, the " step rail " (fig. 2)
was introduced, consisting of a
flat surface 3 to 5 inches wide,

which can be used by ordinary

wheels, and a raised tread on
the outer side 1 inch higher and
If inch wide, on which the

flanged wheels of the cars run.

This form of rail is still very general in America, and is a
good one for the tramways, though not for the general public.

In 1858-9 Train, an American, endeavoured to obtain an
Act of Parliament authorizing tramways in London ; failing

in that, he laid tramways, by consent of the road author-
ity, first in 1860 at Birkenhead, and soon afterwards in

London. Th« rail laid at Birkenhead had a step of f inch
between flat surfaces 3 inches and IJ inches wide. That
laid in London was narrower, with a step of half an
inch, but the slippery flat surface and the step of the rail

caused serious inconvenience and numerous accidents to
carriages, and the tramways were removed in a few
months, after one of them had been successfully indicted
as a nuisance In Birkenhead, in spite of complaints of
the inconvenience caused to the general traffic, the original
raUs remained until 1864, when, after a short length had
been laid as an experiment with a rail of the grooved
section now in general use (fig. 3), the whole of the tram-
>yay, sevoral miles in lensthl was relaid with it. The

Fig. 1. Fig. 2.

tramway was subsequently indicted as a nuisance, but the

trial resulted in a verdict in favour of the grooved raiL

In 1868 an Act of Parliament authorizing the construction

of about 6f miles of tramways in Liverpool was obtained;

and in 1869-71 Acts for 61 miles of tramways in London
were passed, and were soon followed by other Acts for

tramways in Glasgow, Dublin, Edinburgh,* and other pro-

vincial towns.

In .1870 the Tramways Act was passed, enabling the

Board of Trade to make provisional orders euithorizing the

construction of tramways in Great Britain, with the con-

sent of the local authorities, and giving considerable powers
for regulating their construction and working. By the

Act the gauge, unless otherwise prescribed by special Act,

is to be such as will admit 'of the use Of carriages con-

structed for use on railways of a gauge of 4 feet 8J
inches. . Tramways for which Acts had been previously

obtained were of 4 feet 8J inches gauge, to comply with a

standing order intended for railways, and not to make
them available for railway rolling stock, which the narrow
groove of an ordinary tramway rail will not admit. There
is reason to think that a narrower gauge, such as 3 feet

6 inches, is often sufficient and preferable to the 4 feet 8J
inches gauge.

Tramways in towns, authorized by provisional order,

are to be constructed in the middle of the road, and
are not to be so laid that for 30 feet and upwards a

less space than 9 feet 6 inches shall be left between the

outside of the footpath and the rail, if one-third of the

owners or occupiers of premises abutting upon that part of

the road object. Vehicles are thus enabled to stop at the

road side without hindrance from the tramcars. To leave

9 feet 6 inches on each side of a single line of tramway of

4 feet 8J inches gauge a street must be upwards of 24
feet wide. No carriage used on a tramway must extend
more than 1 1 inches beyond the outer edge of the wheels,

and there must be a space of at least 15 inches between
the sides of the widest carriages or engines to be used,

when passing one another. A width of not less than 3

feet 2 inches between double lines and at passing places

is thus necessary, and a double line of tramway, leaving

9 feet 6 inches space on each side, requires a street at

least 32 feet 6 inches wide between the footways. In nar-

row roads there is a convenience in having the tramway
at the side, and it is sometimes provided for in special

Acts. The space between the rails, and for 18 inches

beyond them, is repairable as part of the tramway. Power
is given to local authorities to ;purchase tramways at the
expiration of twenty-one years, and they may be removed
under certain circumstances,

It appears from a parliamentary return that in 1886
there were 779 miles of street tramways open for traffic in

Great Britain, on which a capital of £11,503,438 had been
expended, the net receipts for the year being £563,735, and
the working expenses 79 per cent, of the gross receipts.

Tlie grooved rail first laid in England was 4J inches wide ai
'

an inch thick, having a tread
or rolling surface for the wheel
1} inches wide, and a groove f
inch deep, f inch wide at the
bottom, and 1^ inches wide at
the top (fig. 3). The rail was
spiked through to a longitudinal
timber laid on cross sleepers,

and secured to them by angle
brackets and spikes. This rail

and method of laying were gene-
rally adopted, but it was found
that the heads of the spikes wore
off, and the rails required re-

spiking, and split and worked loose at the joints. A rail knowq
as the box-rail was introduced, having flangos bdow ou each side,

through holes in which clips are driven to fasten the rail to thotira

Fig. 3.
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ber. This constitutes a good fastening, and the flanges give stiffness

to the rail, but thn clips cause gaps between the rail and the paving

stones, which lead to the formation of ruts alongside the rails. The

longitudinal timbers, instead of being laid on cross sleepers, on which

the, paving does not bed well, are often fixed in cast-iron chairs con-

nected by transverse tie-bars. A bed of concrete is always laid under

the longitudinal timbers, and should extend to the whole width of

the paving. The rails first laid weighed 40 lb per yard, but it was

soon found desirable to increase the weight to 60 lb per yard. It is,

however, impossible to fish the joints of rails like the above, and it

was found that the working of the joints under the passage of the cars

loosened the ends of the rails, dislocated the paving, and damaged

both the tramway cars and ordinary vehicles. Tramways proved

hardly able to withstand heavy street traffic ; and to provide for

steam traction a stronger form of rail and a better system of perma-

nent way became necessary. Many forms of iron bearings have been

devised, the rail being either supported continuously or on chairs

at intervals. In the best of these the tram rail can be replaced

when worn without disturbing the foundation. In the system used

in Liverpool cast-iron longitudinal sleepers weighing 80 and 90 lb

a yard carry steel rails of a J section (fig. 4) weighing 40 lb a yard,

both sleepers and rails being held down by bolts to jaws anchored

in the concrete foundation. The rails can be renewed and the

sleepers can be taken up with very little disturbance of the caving.

Fig. 4. Fig, 5

Steel rails of a flatfooted or a bridge section, and of such a depth

as to constitute both rail and sleeper, are also used. In some of the

latest and best examples the rail is of a flatfooted section (fig. 5),

6 or 7 inche's deep, and 6 or 7 inches wide at the base, weighing

65 to 93 lb per yard. The head has a groove either planed out or

rolled in it, giving the usual profile to the upper surface. The
joints are fished in the ordinary way, and are as strong as the raU

itself. Cross ties are sometimes used, but when the rail is slightly

bedded in the concrete foundation they are dispensed with. The
paving is set in cement close against the rail, and is bedded directly

or in sand on the base of the rail, upon which there is a bearing of

IJ or 2 inches. Such a tramway will stand steam traction and
the heaviest street traffic, but the rail, which is of an expensive

section, requires entire renewal when the head is worn out Iron

or steel continuous bearings are less elastic, and therefore more
jarring and noisy than timber sleepers.

The profile of the upper surface of tram rails has been little altered

since the first grooved rail was devised for Birkenhead in 1863,

though slight modifications have been made in the form of the

groove with the object of lessening tractive resistance. For the

Bake of the ordinary traffic the groove should not exceed 1 inch in

iridth, and a rounded section with sides splaying outwards facili-

»te3 the forcing ont of the mud and dirt. A nearly upright side

aert the tread or rolling surface with a splay on the inner side

throws the mud away from the wheeL The upper corners of the

raQ should be angular, to make as thin a joint as possible between
the rail and the paving. There has been a tendency to diminish

the width, and a rail as narrow as 3 inches has leeu laid. A
deviation from the usual profile has been adopted in Liverpool,

where the groove is in the middle of a vail 3| inches wide.

A tramway must not only afford a good rolling surface capable of

Bearing the weights running on it, but it must also be able to resist

the shocks of heavy vehicles crossing the rails in all directions.

The space between the rails, and for 18 inches beyond them, which
13 repairable with the tramway, is always paved, sometimes in pro-

vincial towns and in the suburbs of Loniion with wood, but generally

vith stone sets in the best manner on a concrete foundation. The
.«ots alongside the rail should be carefully dressed and fitted to make
a thin joint There is much extra wear, and a tendency to form a

rv.t alongside the rail, arising from ordinary wheels using the tram
rail, and unless the surface of the paving is kept to the level of the

raQ the wheels of carriages are caught by the rail, and damage and
accidents are caused. To resist the wear near the rails, chilled cast-

iron blocks have been used where the' traffic is great On a mac-
adamised road there is the same tendency to form a rut along the

outer edge of the tramway paving, which is to some extent prevented

by giving a serrated edge to the paving. There is always great diffi-

culty in keeping the road surface to the level of the paving, and it is

better to pave the entire width of a street in which a tramway is laid.

Although cars-can be drawn round very sharp curves, the latter

should be as easy as possible. A radius of 150 to 200 feet is the

least that should be used when there is any choice, but uecessi'7'

may compel the use of curves of 50 or even 30 feet radius. On
such curves, however, the cars are liable to be strained, and the

resistance to traction is greatly increased.

A single lino of tramway must have passing places for the cars,

consisting of pieces of double line of length sufficient to hold two

cars at least, with connecting curves and the necessary points and
crossings. Where steam or other mechanical power is to be used

the passing loops should be at least 200 feet in length. There is

inevitable delay and interference with the street traffic at passing

places, and where cars are to be run at frequent intervals it is

better to lay down a double line if the street is wide enough. It

is a great advantage to the ordinary traffic to have the cars moving
always in the same direction on the same line of rails.

For horse traction fixed points of chilled cast-iron or steel ar.

sufficient, as the driver can turn his horses and direct the car on t'

either line of rails. When mechanical power is used, drop poin:

or movable points are required. In the former the groove leadin^^

into the road to be taken is of the full depth, and the other groove

shallow, so that the engine and cars naturally take the former.

On coming out of the shallower groove to the deeper there is, how-

ever, a drop encountered which is damaging to the rolling stock,

and especially to the engines. Movable points require setting by
hand, or they are actuated by a spring or balance weight. In one

form of spring point one groove is filled up by a tongue which is

pressed down oy wheels passing out of a loop, but which forms the

side of the groove for wheels running the opposi-e direction. A
spring point of steel, which is forced aside by the flange of the

wheel passing out, and shuts close again by its own elasticity, is

also successfully used. A movable point on one side of the way

is sufficient. Crossings are either built up from rails cut to the

required angle, or they are cast solid in steel or chilled iron. Fill-

ing pieces of the same material, roughened on the surface for foot-

holi^ are inserted between the rails at the angles of points and

crossings. Both points and crossings wear rapidly, and are trouble-

some to maintain in good condition, and when not so maintained

are dangerous to ordinary traffic.

The tramcars generally in use in the United Kingdom are con-

structed to carrj' 22 persons inside and 24 outside. They are 16

feet long in the body, or 24 feet including the platforms at each

end, ana weigh 2i to 2J tons when empty and about 5J tons when
fully loaded Smaller cars to carry 20 or 14 persons inside, drawn

by one horse, are useful to run at short intervals when the traffic

is" not great, a frequent service of cars being a great element of

success. The car wheels are usually of steel or chilled iron, with

a flange half an inch deep, and are fitted with powerful brakes.

The axles are about 6 feet apart, giving a short wheel-base to

enable the cars to pass sharp curves, but with the disadvantage of

overhanging ends. Cars to be drawn by mechanical power, espe-

cially if outside passengers are to be carried, should have a flexible

wheel-base, either by means of bogie frames or radiating axles.

In Hamburg and Copenhagen tramcars have wheels without flanges,

and a email guiding wheel running in the groove, which can be

raised to allow the car to leave the track.

The tractive force required on a straight and level tramway is

found to vary from ^hs *" rV of ^^^ load, according to the con-

dition of the .rails. On a tramway "in average condition it is

about TTT- The resbtance is thus at the best nearly double that

on a railway, and sometimes as much as on a good pavement.

This is due to the friction of the flange of the wheel in the grooved

rail, and to the circumstance that the latter is always more or less

clogged with dirt. The clearance between the flange and the

groove is necessarily small, as the former must have sufficient

strength, and the latter must be narrow. The least inaccuracy of

gauge, therefore, causes extra friction, which is greatly increased

on curvea. By removing the flanges from two of the four wheels

of a tramway car Tresca found that the resistance was reduced

from T^Tj to t4^ of the load. The resistance due to gravity is of

course not lessened on a tramway ; and, if tJtt of the load be the

tractive force required on the level, twice as much, or •{4 of the load,

will be required on a gradient of 1 in 100 and three times as much

on a gradient of 1 in 60. To start a tramcar, four or five times as

great a pull is required as will keep it in motion afterwards, and

the constant starting after stoppages, especially on inclines, is

very destructive to horses. Horses employed on tramways are

worked only a few hours a day, a day's work being a journey of 10

or 12 mUes, or much less on steep gradients. In London a tram-

car horse bought at the age of five years has to be sold at a low-

price after about four years' work. On the Edinburgh tramways, in

consequence of the steep gradients, the horses last a less time, and

th^y have to be constantly ehifted from steep to easier gradients.

The cost of traction by horses is generally 6d. or 7d. per mile tor

two horses, and more when the gradients are steep.

The application of steam as a motive power on street tramways

I IS attended with special difficulties, arising from the condltion«
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under which the engines have to work. A tramway engine must

bo able to diaw its load up steep gradients, demanding perhaps seven

or eigjit times the power required on a level, and it must have

the necessary adhesion without being too heavy for the permanent

way. It must bo capable of traversing sharp curves, of going

backwards or forwarcls with safety, and of stopping and starting

quickly. For the safety and convenience of the public the Board

of Trade require that tramway engines shall have brakes to each

wheel, to be applied by hand and by steam, a governor so arranged

as to shut off the steam and apply the brakes when the engine

•xceeds the speed of 10 miles an hour or other stated speed, an

indicator to show the speed, a whistle or bell to be sounded as a

warning, and a fender to push aside obstructions; the engine

must be free from noise produced by blast, and from clatter of

machinery suoh as to constitute a reasonable ground of complaint

;

and the machinery and fire must be concealed from view ; no

smoke or steam must be emitted so as to constitute any reasonable

ground of complaint to passengers or the public.

The first attempt to use steam on a modern tramway was with

Grantham's combined engine and car. It was about 25 feet long,

having a vertical boiler in a central compartment, with the steam

cylinders below, driving one pair of wheels 2 feet 6 inches in

diameter. It carried 20 passengers inside and 24 outside, weighing

6 J tons empty and 12 tons when fully loaded. In a later car the

boiler and machinery were at one end, and the body of the car was
carried on a bogie frame. la a combined engine and car the

weight 'of the car and passengers is utilized for adhesion of the

driving wheels, and this is conveniently effected in Rowan's car,

in which there are two four-wheel bogies, the leading one carrying

the engine and boiler, and half the body of the car and passengers.

The engine can be detached from the car for repair and another

engine can be substituted in a few minutes. Economy of rolling

stock, and the advantage of being able to use cars intended for

horses, are in favour of independent engines. They are usually in

general construction similar to locomotives, but are enclosed so as

to resemble in outward appearance a short tramcar. The cylinders

are 6 to 9 inches in diameter, with a stroke 'of 10 to 12 inches.

The wheels are coupled, 2 to 3 feet in diameter, and the engines

weigh 4 to 6 tons with fuel and -water. The governor to shut off

steam and apply the brakes when any determined speed is attained

is actuated either by the engine wheels or by an independent
wheel to prevent the possibility of the brakes being put on when
the driving-wheels slip. An effectual way of rendering the exhaust

steam invisible is to condense it by passing it through water in a

tank, or through a shower of water let off at each blast, but when
the water gets hot it must be changed, and.in streets it is difficult

to got rid ^f the hot water. Several methods of superheating by
passing the exhaust steam through the fire have been adopted, but
they are aW attended -with an increased consumption of fuel, which
in cold damp weather is considerable. It is now preferred to pass

the steam into tubes exposed to the air on the top of the engine
car, from which the condensed water is returned to the feed-tank,

to be again pumped into the boiler at a high temperature. Any
eteam remaining uncondensed passes into tne smolce-box. Com-
pound cylinders have been applied to tramway engines, giving a
greater range of power, economizing fuel, and rendering the exhaust
eteam easier to deal with. The extra complication of. a compound
engine is, however, c. drawback.

"The cost of steam traction with engines of ordinary size is gene-
rally 3d. to 4d. per mile run by the engine, and more on lines with
steep gradients. To this must be added for depreciation 10 per
cent, or, according to some authorities, IB percent, on the original

cost of the engines, making altogether 4d. to 6d. per mile run on a
tramway with average gradients.

Tireless engines were first tried in New Orleans, and have been
in successful use on tramways in France for some years. The
motive power is obtained from water heated under pressure to a
very high temperature in stationary boilers and carried in a

reservoir, where it gives off sveam as thi pressure and temperature
Are reduce.d. Two tons cf wt.ter heated to give a steam-pressure of

250 lb to the square inch serves for a run of 8 or 10 miles, leaving
more thaii -^ of the water and a pressure of 20 to 25 lb above the
atmosphere on returning lo the boiler. Large boiler-power is

required to reheat the engine reservoirs quickly, and this cannot
be afforded for only a few engines, but, w"hen worked on a sufficient

scale, the fireless engines are claimed to be economical, the economy
resulting from the generation of the steam in large stationary
boilers.

Compressed air as a motive power offers the advantage of having
neither steam nor the products of Vombustion to be got rid of.

In Scott Moncrieff s engine, which was tried on. the Vale of Clyde
tramways in 1876, air was compressed to 310 ft on the square inch,

and expanded in the cylinders from a uniform working pressure to

that of the atmosphere. There is a considerable loss of heat durir.g

t'ae expansion of the air which is attended with a serious loss oi

pre9="-o, and in M^karski's system, which has been in use tor the
pri.^,...j.on of tramcars at Nantes for seven veari.. the loss of pres-

sure is considerably lessened by heating the air during expansion.
The air, at a pressure of 426 lb per square inch, is stored in cyfindricai
reservoirs beneath the car, and before use is passed through a vessel
three quarters full of water heated to 300° F., by which it is heated
aud mixed .with steam. The heat of the latter is absorbed by tlie

air during its expansion, first to a working pressure which can be
regulated by the driver, and then to atmospheric pressure- in the
cyliuders. At Nantes the average cost for three years for jiropel-

ling a car holding 34 persons was about 6d. per mile.

In San Francisco a main charged with air at a pressure of about
120 ft per square inch has been laid along the tram route, from
which reservoirs on the cars are charged by means of standpipes
and flexible connexions at convenient points, the operation taking
a very short time. The inventor claims to utilize 30 per cent, of
the power applied to the compressor.

Street tramways-worked by means. of a wire rope have been in
successful operation in San Francisco since 1873. There are now
upwards of 24 miles of double line in San
Francisco, and 10 miles in Chicago, and the

system is being adopted in other American
and colonial cities. It has also been in

operation in Englaud at Higbgate Hill for

several years, and is about to be adopted in

other localities. The motive power is trans-

mitted from a stationary engine by a rope of

steel wire running always in one. direction

up one track and down the other, in a tube
midway between the rails, on pulleys which
are arranged so as to suit curves and changes
of gradient as well as straight and level

lines. Over the rope is a slot | inch wide,

in which travels a flat arm of

steel connecting the dummy
car with the gripper which
grasps the cable. The flat arm
is in three pieces, the two
outer ones constituting a frame
which carries the lower jaw of

thegripper, with grooved rollers

at each end of it, over which
the cable runs when the gripper
is not in action. The upper
jaw is carried by the
middle piece, which
slides within the outer
frame, and can be de-

pressed by a lever or

screw, pressing the
cable firston Hie rollers,

and then on the lower

iaw until it is firmly
leld. The speed of the
cable, which is gene-
rally 6 to 8 miles an
hour, is thus imparted
to the car gradually
and without jerk. The
arrangements for pass-

ing the pulleys, for
no. 6. -Gripper.

changing the dummy
and cars from one line to the other at the end of the road, for

keeping the cable uniformly taut, and for crossings and junctions
with other linos are of considerable ingen-

uity. When the cars are cast off from the :

cable they must be stopped by hand brakep,

which on steep gradients especially must
be of great power.
The system has advantages on double

lines with few and easy curves when the

gradients are long and steep, and it can be

employed on gradients too steep for steam
traction. On level lines it is doubtful if it - , ^ i u ii »
could compete in economy with steam, or

'^"'- 7—Carrying PuUey,.

even with horse traction, unless with a very frequent service of cars,

though then it presents the advantages of being comparatively

quiet, and free from smoke and steam, aud of admitting a frequeni

service of cars with little extra cost. On the cable roads of Sanj

Francisco it has been found that, -Of the average daily -power em-
ployed, 68 per cent, is expended in moving the cables, &c., 28 per

cent, for the cars, and 4 per cent, for passengers. It is considered

that it is practicable to utilize in moving cars and passengers as

much as BO per cent, of the power, provided the cars are fully

loaded and run at short intervals.

Electricity has been applied as a motive power on a tramway
ftoout 2 miles long at Blackpool. The current Is conveyed by two
copper conductors in a central channel beneath the roadway, and
13 coniHiunicated to the motors in the car by a collector running
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opon the conductora and jiissing through a narrow slit in the

channel. The return current passes through the rails. The cars

carry as maiiy as 56 passengers on a level line. Tramways have

also been worked by accumulators at Antwerp and Brussels, but the

weight of them appears to be at present prohibitory to this method

of applying electricity, except for short trips. See Traction.

For (nlkr Information, see D. K. Clark, Tramwal/i, Iheir Conzlrvction jitid

IfatmenaiKe; F. «rafon, Lfs Tramaast a In aiemiiis de Per tur Rovtn;
'• Street TramwayB," Proc. Insl. C. B.. vol., L-vol. IxvU.; •' The Worklnc of Tram-

ways by Steam," Ibid, vol. Ixxlx.; and F. B. Smltli, Cable Tramicaut. (T. C.) .

TRANCE. See Sleep ; also Magnetism (Animal).

TKANI, a seaport of Italy, on the Adriatic, in the

province of Bari, and 26 miles by rail west-north-west of

that town, still retains its old walls and bastions, with the

citadel, now used as a prison. Some of the streets remain

much as they were in the mediaeval period, and many of

the houses display more or less of Norman decoration.

The cathedral, on a raised open site near the sea, dating

from about the year 1100, is a basilica with three apses, a

large crypt, and a lofty tower. The arches of the Roman-

esque portal are beautifully ornamented, in a manner

suggestive of Arab influence ; the bronze door's, executed

by Barisanus of Trani in 1175, rank among the best of

their period in southern Italy. The capitals of the pillars

in the crypt are fine examples of rtie Romanesque. The

interior of the cathedral has been barbarously modernized.

The vicinity of Trani produces an excellent wine (Moscado

di Trani) ; and its figs, oil, almonds, and corn are also pro-

fitable articles of trade. The harbour was once deep and

good, but latterly has got silted up. The population of

the town in 1881 was 25,173 (commune 25,647).

Trani is the Turenum of the itineraries. It first became a

flourishing place under the Normans and during the crusades, but

attained the acme of its prosperity as a seat of trade with the East

under the Angevine princes. Several synagogues continue to afford

an indication of its former commercial prosperity.

TRANQUEBAR, a seaport town in the Tanjore district

of Madras presidency, India, in 11° 1' 37" N. lat. and
79° 55' E. long. In the 17th century it belonged to the

Danes ; it was taken by the British with other Danish

settlements in 1807, but restored in 1814, and finally

purchased in 1845 for a sum of £20,000. In Danish

times Tranquebar was a busy port, but its prosperity has

fluctuated considerably of late years, and is now at a very

low ebb. It was the first settlement of Protestant mis-

sionaries in India, founded by Ziegenbalg and Plutschau

(Lutherans) in 1706 ; and as a mission station it still

retains its importance.

TRANSBAIKALIA {Zahaikahkaya Oblast), a province

of Eastern Siberia, to the east of Lake Baikal, has Irkutsk

on the west, Yakutsk on the north, the province of Amur
on the east, and Mongolia on t^e south. Its area

(240,780 square miles) is about as great as that of Austria-

Hungary, but its population is undef half a million. With
regions of a purely Siberian character On the one hand,

and including on the other the outer borders of the

Mongolian steppes and the upper basin of the Amur,
Transbaikalia forms an intermediate link between Siberia,

Mongolia, and the northern Pacific littoral. The mountains

of the Yablonovoi Khrebet, which run in a north-easterly

direction from the sources of the Kerulen to the bend of

the Olekma in 56° N. lat., divide the province into two
quite distinct parts : to the west the upper terrace of the

high East Asian plateau continued from the upper Selenga

and Yenisei (from 4000 to 5000 feet high) towards the

plateau of the Vitim (3500 to 4000 feet) ; and to the east

the lower terrace of the same plateau (about 2800 feet

high), which appears as a continuation of the eastern

Gobi. The continuity of the high plateau extending from

the upper Selenga to the upper Vitim was for a long time

overlooked in consequence of a broad and deep valley by
which it is intersected. Beginning at Lake Baikal, it

pierces the huge north-western border-ridge of the plateau,

and runs eastward up the Uda, with an imperceptible

gradient, like a gigantic railway cutting enclosed between

two steep slopes, Eending another brahfih south towards

Kiakhta. After having served, through a succession of

geological periods, as an outlet for the water and ice which

accumulated on the plateau, it is now utilized for the two

highways which lead from Lake Baikal over the plateau

(3500-4000 feet) to the Amur in the east and the Chinese

depression in the south. Elsewhere, the high and massive

border-ridge on the north-western edge of the plateau can

be crossed only by difficult footpaths. The border-ridge

just mentioned, pierced by the wide opening of the Selenga,

runs from south-west to north-east under different names,

being known as Khamar-daban to the south bf Lake Baikal

(the Khamar-daban peak raising its bSl'd ' summit to a

height of 6900 feet above the sea), and as'the Barguzin

Mountains (7000 to 8000 feet) along theeastern bank of

the Barguzin river, while farther to the 'north-east it has

been described by the present writer under' the names of

the South Muya and Tchara Mountains (6000 to 7000

feet). Resting its south-east base on the plateau, it

descends steeply on the north-west to the lake, or to the

broad picturesque valleys of the Barguzin, the Muya, and

the Tchara. Larch, fir, and cedar forests thickly clothe

the ridge, whose dome-shaped rounded summits (goltsy)

rise above the limits of tree vegetation, but do not reach

the snow-line (here above 10,000 feet). The high plateau

itself has the aspect of an undulating table-land, intersected

by low ranges, which rise some 1500 or 2000 feet above its

surface, and are separated by broad, flat, and marshy

valleys, which the rivers languidly traverse till they find

their way across the border-ridges. Those of the valleys

which are better drained have fine meadow lands, but as a

whole the plateau has the appearance, especially in the

north, of a wet or marshy prairie in the hollows, while the

hills are thickly clothed with forests (almost exclusively of

larch and birch). Numberless lakes and ponds occur along

the river courses. Tungus hunters find a livelihood in the

forests and on the meadows, but permanent agricultural

settlements are impossible, corn seldom ripening on account

of the early frosts. The lower parts of the broad and flat

valley of the Djida have, however, a few Cossack settle-

ments, and on the upper Selenga and Yenisei Mongolian

shepherds (Uryankhes and Darkhates) inhabit the high

grassy valleys about Lake Kossogol (5560 feet above ti^"

sea). Quite different is the lower terrace of *^ ..»au,

occupied by the eastern Gobi and the Nfc.tcuinsk region

of Transbaikalia, and separated from the above by the

Yablonovoi ridge. This last is the south-eastern border

ridge of the higher terrace. It rises to 8250 feet in the

Sokhondo peak, but elsewhere its dome-shaped summits

do not exceed 5000 or 6000 feet. "When crossing it from

the north-west, about Tchita, the traveller hardly perceives

that he is approaching the great water-parting between the

Arctic and the Pacific oceans. Numberless lakes, with fiat

undefined borders, feed streams which flow lazily amidst

marshes, some of them to join the great northward rivers,

others to find their way to the Amur and the Pacific. Low
hills rise gently above the edge of the plateau, but an

abrupt slope descends towards the south-east, where the

hill-foots of the Yablonovoi are nearly 1500 and 2000 feet

lower than on the north-west. Climate, flora, and fauna

suddenly change as soon as the Yablonovoi has been

crossed ; the steppes of Dauria (continuations of those oi

the Gobi), covered with a bright luxuriant vegetation,

meet the view of the spectator. The Siberian flora givci

way to the much richer Daurian flora, which in turn is

exchanged for the Pacific littoral flora as soon as Iti

traveller descends from the lower terrace of the plateau

towards the Manchuriau plains and lowlands.
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The lower terrace, occupied in Transbaikalia by the

Nertcbinsk district, has the character of a steppe, but is

also intersected by a number of ranges, all running south-

iWest to north-east, and all being plications of Silurian and
Devonian rocks, containing silver, lead, and copper, and also

auriferous sands. Agriculture can be easily carried ou in

the broad prairies, the only drawbacks beuig droughts, and
also frosts in the settlements in the higher close valleys of

the Nertcbinsk or Gazimur Mountains. The lower terrace

is in its turn fringed by a border-ridge—the Great Kbingan
—which has, with reference to the lower terrace, the same
characters as the Yablonovoi in relation to the upper, and
separates Siberia from northern Manchuria. This import-
ant ridge, as shown elsewhere (vol. xxii. pp. 3, 4), does not
run from south to north, as represented on the old maps, but
from south-west to north-east ; it is pierced by the Amur
near Albaziu, and joins the Okhotsk ridge, which in its turn
does not join the Yablonovoi JMountains. The mountains
drawn vpest and east on older maps to connect the Yablo-
novoi with the Okhotsk ridge have no actual existence.

The rivers belong to three different systems,—the aflluenta of
Lake Baikal, of tlie Lena, and of the Amur. Of the first tho
Selenga (800 miles long) rises in the H.anghai Mountains of north-
western Mongolia, one of its great tributaries (tho Ebin-gol) being
an emissary of Lake Kossogol. It flows past Selenghinsk and
«nters Lake Baikal from the south-east, forming's wide delta. The
Tchikoi, the Khitok, and the Uda are its chief tributaries in
Transbaikalia.' Tlic Barguzin and the Upper Angara are two large
tributaries of Lake Baikal from the north-east. Of the tributaries
of the Lena, the Vitim witli its affluents (Karenga, Tsipa, Muya,
Katar, Katakan) flows on the liigh phiteau through uninhabited
regions, as also does the Olckma. The tributaries of tlie Amur,
which is formed by the junction of the Shilka and the Arguii, are
much more im[)ortaiit. The Argufi, which at a quite recent epoch
received the waters of the Dalai-nor, and tlius had the Kerulefi for
its source, is no longer iu communication witli the rapidly drying
Mongolian lake, and has its sources in tlie G.in, which flows from
tho Great Khingan. It is not navigable, but receives the Gazimur
and several other streams which water the Nertcbinsk mining
district. The Sliilka is formed. by the union of the Onon and tlic

Tchita rivers, and is navigable from the town of Tuhita, thus being
an important channel of transit to the Amur.
Lake Baikal, with an area of 12,430 sfjuare miles (nearly equal to

that of Switzerland), extends in a half crescent from south-west to

north-east ; it has a length of over 400 miles and a width of fro:n

20 to 53 miles. Its level is 1561 feet above tho sea.''' About
the middle it is divided into two parts, the Great Lake and the
Little Lake, by tho island Olkhon and the peninsula of Svyatoi
Nos, which closely approach one another. Between tho two the™
is a submerged ridge, which must bo considered as a continnatiou
of tho Rirguzin Alps. The wide delta of the Selenga narrows the
Great Lake in its middle part, and renders it more shallow in
the east than in the west—the greatest depth (4186 feet) having
been reached by Dr Godlevski in the south-west. The depth of
the Little Lake does not exceed 210 feet. According to Tcheiskv,
the trough now occupied by the base had its origin iu three sepa-
rate synclinal valleys, which date from the Azoic epoch, and were
gulfs of the ocean during the Silurian or Huronian pc.-iod. They
coalesced at a much later epoch. ^ Of other lakes, the Gusiuoye
and Lake Kaunt on tho Vitim plateau, and Oron at its base, aro
worthy of notice. Many lakes yield common salt or sulphate of
;aatron.

The high plateau consists of granites, gneisses, and syenites,
[covered with Laurentian schists. Silurian and Devonian marine
deposits occur only on tho lower terrace. Since that time the region
has not been under the sea, and only freshwater Jurassic deposits and
coal-beds are met with in the depressions. During the Glacial
period most of the high terraco of the plateau and its border ridges
were undoubtedly covered with vast glaciers. Volcanic rocks of
more recent origin (Mesozoio ?) are met with in the north-western
border ridge and on its slopes, as well as on the Vitim plateau.
During the Glacial ppriod the fauna of the lowest parts of Trans-
baikalia was decidedly arctic; while during tho Lacustrine or
Post-Glacial period it was covered with numberless lakes, the

1 Steamei'3 have ascended tho lower Selenga and tho Uila up to VcrkneudlnsK.
2 According to tho IcTeUlnc made in 1875-76 from ZverinoRolovsk, In Oron-

iMirB, to Lako Baikal. 'I ln:ro Is uncertainty as to th'e ab.solute altitude, that of
Zvoriuogolovsk, 318 feel, having ntlU to he verified. Sea Mem. Russ. Oeogr. Soc:
Phya. Oeor/r.. vol. xv., 188").

» I. Tcliursky, " li^sults of the Exploration of Lake Baikal," In Hem. Jiusi.
Oeogr. Soc. , Phi/s. Oeogv., vol. xv., 1886, with a geological map on a «cule of 7
miles to an Inch; Fr. Schmldt'e report In the yearly Report of ttie Ruwian Geo-
jfrupUical Society for 1886^oth Russian).

shores of which were inhabited by Neolithic man. Only few traces

of these have remained, and they are rapidly drying up. Earth-

quakes are veiy frequent on the shores of Lake Baikal, especially

at the mouth of the Selenga, extending as far as Irkutsk, Barguzin,

and Selenghinsk; in 1862 an extensive area was submerged by the

lake. Numerous mineral spiings, som« of them of high repute,

aie spi'ead all over Transbaikalia. The chief of them are the hot

alkaline springs fl30° F. ) at Turka, at the mouth of the Barguzin,

whither hundreds of patients resort annually, those of Pogromna
on the Uda (very similar to the Seltzer springs), those of Motokova
near T(!hita, and those of Darasun in the Nertchiusk district (very

rich in carbonic acid and phosphate of iron).

The flora and fauna of Transbaikalia, owing to their intermediate

character between a purely Siberian flora and fauna and those

characteristic of the .Mongolian and Jfanchuiian regions, have been

the subject of many careful investigations since the time of Pallas

down to those of Turczaninoff, Middendortf, Schrenck. Radde, and
PolyakofF. Their various characters in different parts of this ex-

tensive territory could not be described without entering too lai'gely

into details. The reader may consult the works of the authors
just named (see vol. xxii. p. 12).

The climate is, as a whole, exceedingly dry and extieme. Tho
v^inter is cold and dry; snow is so trifling that the horses of the

Buriats find their food tliroughout tho winter on the steppes, and
i in the veiy middle of the winter wheeUd vehicles are used all over
the wcit. To the east of the Yablonovoi ridge the Nertchiusk
district feels the influence of the North Pacific monsoon region,

and snow falls more thickly, cs]iecially in the valleys, but the
summer continues to be hot and dry. On the high plateau, even
the summer is cold, owing to the altitude and the humidity ai'ising

from the marshes, and the soil is frozen to a great depth. Iu tho

vicinity of Lake Baikal the moderating intluence of the great

water-basin is felt to some extent, and there is a cooler summer ;

in wiuter exceedingly deep snow covers the goUstjs and valleys of

the mountains around the lake.**

Tho population (497,760 in 18S2) is exceedingly sparse, unless

the immense uninhabitable spaces of the plateaus be left out of

account. Even on tho lower terrace neatly the whole of the region

on the leff bank of the Shilka is unsuited for agriculture, as also

are the Gazimur Jlountains, where only a few scttlcis gain a liveli-

houd in some of the valleys, s:rugglin^ against an unhealthy
climate and tho influence of goitie. Tlie Russian ptipulation there

gathers around the crown mines of the Nertcbinsk district, while

the step]»es aro occupied by Buiiats. A succession of villages,

supported partly by agricultiiro and jiartly by hunting and trade

with Mongolia, arc settled along the Shilka between Tchita and
Sryctensk, while farther down the river Hows in such a wild
mountain region that only a few faiuilios are settled, at distauecs

some 20 miles apart, to maintain communication. The same is true
with regard to the lower ArguiT. The valleys of the Uda, the lower
Selenga, and especially the Tchikoi and the Khitok have been
occupied since the beginning of the century by Kaskolniks, who
havo received the name of Scinciskiye on account of their large

(compound) families, and there oue finds, in a condition of prosperity

such as is unknown in Russia proper, some of tho finest represen-

tatives of the Russian race. The remainder of the steppe of the

Uda is occupied by Buriats, while tho forests and marshes of the
plateau are the hunting giounds of the nomad Tunguscs. Only
the valley of the Djida ia the south of the,Khaniar-daban is settled

in its lower parts.

Tho Russians of Transbaikalia present a gi-eat variety of ethno-
logical ty}ics. Plainly owing to the elifficulties of coniinunication,

many Great Russian Raskolniks and Little Russian settlers have
preserved their' ethnographical features pure from any admixture;
while there are, on tho other hand, villages in the Nertcbinsk
district, chiefly composed of the earliest Russian settlers, where a
great admixture of Tungtisian or Mongolian blood is observable.

On the upper Arguu the Cossacks are iu features, character, lan-

guage, and manners largely Mongolian. The Russians along the
Chinese frontier constitute a scparato voisko of the Transbaikalinn
Cossacks. There is great uncertainty as to the uumbcis of the
Buriats ; they ai-e estimated at about 150,000. The Tunguses num- .

her ouly a very few thousands.
Agriculture is carried ou to a limited extent by tho Buriatg and in

all Russian settlements ; but it prospers'only in the valleys of west
Transbaikalia, and partly in the Nertcbinsk region, while in the
steppes of the Argun and Onon even the Russians resort chiefly to

cattle-breeding and trade, or to hunting. Ou the whole, corn has
to be imported ; summer wheat and summer rye, oats, and barley
are the chief crops in tho east, winter rye not being sown iu con-
sequence of the want of snow. Cattle-rearing is extensively carried

on, especially by the Buriats, but their herds and flocks, which
wander freely over the steppes throughout the winter, aro often

destroyed in great numbers by the snow-storms ot spring. Hunt-
ing is an important occupation, even with the Russians, many ul

« " Das Kllma von Ost-SlWrlcn," Dy A. VVoyelkoff, In i'eleor. Zeilsc/i., 1SS4.
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whom leave their homes in October to spend six weeks in the taiga,

(forest-region). The fisheries of Lake Baikal and the lower parts

of its affluents are important. Enormous quantities of Salmo
omul are taken every year ; and, although the curing is most

primitive, the annual yield is valued at £20,000. The Salmo

thi/vialus, S. orifrhynchiis, and iS. fluviatilis are also taken

largely.

'i'he possibilities of discoveries of gold are absorbing all the

industrial forces of Transbaikalia. Gold-diggings occur chiefly in

the basins of the Shilka and the upper Vitim, also on the TcJiikoi

ind the Khilok. No less than 25,400 lb is extracted annually by
private enterprise, and about 3200 lb by the crown, at tlie Kara

gold-dig"png<i, where nearly 1400 convicts are employed. The
silver mining formerly carried on at several crown works is now
on the decrease (see Nektchi.n'sk); the quantity extracted in 1884

was only 2(1 lb. Every kind of manufactured ware has to be

imported from Ras°ia; and even petty trades are almost unknown
in the vilU^xs.

The trade o( the province is chiefly represented by that of

Kiakhta 7 ho Cossacks on the frontier carry on some trade in

brick tea. ratile, and hides with Mongolia. The export of furs is

of considerable value.

The comnnunications of Transbaikalia are limited to the great

Amur highwoy, which fringes the south coast of Lake Baikal and
passes through Verkhneiidinsk, Tchita, and Nertchiusk to Sryetensk,

wL'r:e steamers ply down to the mouth of the Amur; in winter,

further 'ommunication with the Amur beyond Sryetensk is main-

tained on sledges on the ice of the Shilka, but in the autumn and
spring a horseback journej' as far as Kumara is the only possible

method of reaching the middle Amur. Steamer con;munication is

also maintained for six or seven months across-Lake Baikal, from

Posolskoye, at the mouth of the Selenga, to Listvenichnaya, 40 miles

from Irkutsk. A highway connects Verkhneudinsk with Seleng-

binsk and Kiakhta, and communication on the steppes of the Argufl

and the Onon as well as up the Barguzin is easy. The rest of Trans-

baikalia can be visited only on horseback.

Transbaikalia is divided into five districts, the chief towns of

which (with populations in 1880) are Tchita, capital of the province

(12,600 inhabitants), Barguzin (800), Nertchinsk (4070), Seleng-

hinsk (1150), and Verkhneudinsk (4150). Kiakhta has 4290

inhabitants, and Sryetensk, being at the head of the navigation, is

a rising town. (P. A. K.)

ee VOL TRANSCASPUN REGION {Zahaspiyshai/a Oblast),

. Plate an extensive territory to tte east of the Caspian, annexed

by Rwesia within the last fifteen years, is bounded on the

S. by the highlands of Khorasan and Afghanistan, on the

N. by Uralsk (from which it is divided by a line drawn

from the Mortvyi Kuttuk Bay of the Caspian to the south

extremity of Lake Aral), on the N.E. by Khiva and

Bokhara, and on the S.E. (where it penetrates towards

Herat on the slopes of the Paropamisus, and includes the

Badhyz plateau) by Afghan Turkestan. So defined, it has

an area of 220,000 square mile.s.

Although nine-tenths of this territory consists of unin-

habitable desert, an interest attaches to it on account of

the great phj-sical changes it has undergone during the

Post-<jUacial period. Since Pallas visited its borders, and
still more since Humboldt discussed its history, it has

never ceased to attract the attention of geographers. In

fact, some of the most interesting problems of geography,

such as those relating to the changes in the course of the

Jaxartes and the Oxus, the bifurcation and the oscillation

of a great river, and the supposed periodical disappearance

of Lake Aral, are connected with the Transcaspian deserts
;

and it is here that we must- look for a clue to the great

physical changes which transformed the Mediterranean of

Western Asia— the Aral-Caspian and Pontic basin— into a

series of separate seas, and desiccated them, powerfully

influencing the distribution of floras and faunas, and com-

pelling the inhabitants of "Western and Central Asia to

enter upon their great migrations. But down to a very

recent date the dry and barren deserts, peopled only by

wandering Turcoman bands, remained almost a terra incog-

nita, and only now are we beginning to make the very

first steps towards their really scientific exploration.

A mountain chain, in length comparable to the Alps, separates

the deserts of the Transca.spian from the highlands of Khorasan.

It runs from north-west to south-east, and appears as a continua-

tion of the Caucasus. It begins in the Krasnodovsk neninsula of

the Caspian, under the names of Kuryanin-kara and Great Balkans,
whoso masses of granite and other crystalline rock reach a height
of more than 5000 feet. Fanher to the south-east these are con-

tinued in the much lower Little Balkans and Kyuren-dagh (2000
feet), the Kopepet-dagh, Kosty-dagh, Asilma, and Zaryn-kul,—the
name of Kopepet-dagh or Kopet-dagh being often now used to

designate the whole chain which rises steep and wild above the fiat

deserts from the Caspian to the river Mmghab,—a stretch of 600
miles. In str\icture it is homologous with the Caucasus chain ; it

appears ns an outer wall of the Khorasan plateau, and is separated

from it by a broad valley, which, like the Kion and Kura valley

of Transcaucasia, is watered by two rivers flowing in opposite'

directions,—the Atrek, which flows north-west into the Caspian,

and the Keshefrud, which flows to the south-east, and is a tribu-

tary of the Murghab. On"the" other side of this valley the AUah-
dagh and the Binalund border-ridges (9000 to 11,000 feet) fringe

the edge of the Khorasan plateau. At its south-eastern extremity
this outer wall loses its regularity where it meets with the spurs

of the Hindu-kush. Desceuding towards the steppe with steep

stony slopes, it rises to heights of 6000 and 9000 feet to J;he

east of Kizil-arvat, while the passes which lead from the Turco-
man deserts to the valleys of Khorasan are seldom as low as 3500,

usually rising to 5000, 6000, and even 8500 feet, and in most
cases being very difficult. This wall is pierced by but one wide

opening, that between the Great and Little Balkans, through

which the sea which once covered the steppe maintained connexion

with the Caspian.

While the Allah-dagh and Binalund border-ridges are chiefly

composed of crystalline rocks and metamorphic slates covered with

Devonian deposits, a series of more recent formations—Upper and
Lower Cretaceous, aud Jliocene—are shown in the outer wall of the

Kopet-dagh. Here again wo find that the mountains of Asia which

stretch towards the novth-wcst continued to be uplifted at a

geologically recent epoch. Quaternary deposits have an extensive

development on its slopes, and its hillfoots are bordered by a

girdle of loess.

The loess terrace, called "Atok" ("mountain base"), is but
narrow, ranging in width from 10 to 20 miles ; still its chain of

settlements have rendered it possible to lay down a railway which
now connects the Caspian with Sarakhs. It is very fertile, but

could produce nothing without irrigation, and the streams flowing

from the Kopet-dagh are few and meagre. The winds which reach

the northern slope of the mountains have been deprived of all

their moisture in crossing the Kara-kum—the Black Sands of the

Turcoman desert ; aud even such rain as falls on the Kopet-dagh

(10^ inches at Kizil-arvat) too often reaches the soil in the shapi

of showers which do not saturate it, so that the average relative

humidity is but 56 and the a%'erage nebulosity only 3 '9, as against

62 and 4'1 at even so dry a place as Krasnovodsk. Still, at those

places where the mountain streams are closer to one another, as at

Geok-tepe, Askabad, Lutfabad, and Kahka, the villages are more
populous, and the houses aro surrounded by gardens, every square

yard and eveiy tree of which is fed by irrigation.

Beyond this narrow strip of irrigated land begins the desert,—

the Kara-kum,—which extends from the mountains of Khorasan

to Lake Aral and the Ust-Urt, and from the Caspian to the Amu,
interrupted only by the oases of Merv and TejeiS. It appears, how-

ever, that the terrible shifting sands blown into barkhans, or

elongated hills, sometimes 50 and 60 feet in height, are groupe;!

chiefly in the west, where the country has more recently .emerged

from the sea. Farther to the cast the barJchans are more stable,

their slopes being covered with bushes (for the most part leafless);

the caravans sometimes follow their crests, and the shifting sands

occupy restricted spaces. Large areas amidst the sands are occupied

by takyrs, or flat surfaces covered with clay which is hard as a rule,

but becomes almost impassable after heavy rains. In these talcyrs

the Turcomans dig ditches, draining into a kind of cistern—the

ia/t—where the water of the spring rains keeps for a few mouths.

AVells are sunk also along the routes of the caravans, and water

is found in them at depths of 10 to 50 or occasionally 100 feet and

more. All is not desert in the strict sense ; in spring there is for

the most part a covering of grass, which allows of journeys across

the desert. There are footpaths in several directions, especially

from the irrigated and cultivated Atok towards Khiva.

The vegetation of the Kara-kum cannot be described as poor
;

the typical representative of the sand deserts of Asia, the saksaul

{Anabasis Amtnodcndron), has been almost destroyed ivithin the

last hundred years, and never appears in forests, but the borders

of the spaces covered with salted clay arer brightened by forests of

tamarisk, which are inhabited by great numbers of the desert

warbler (Atraphornis aralcnsis)—A typical inhabitant of the

sands,—sparrows, and ground-choughs (Podoccs); the Boubara

macqucnnii, Gray, though not frequent, is characteristic of the

region. Hares and foxes, jackals and wolves, marmots, moles,

hedgehogs, and one species of marten live in the steppe, especially

in spring. As a whole, the fauna is richer than might be sup-

posed, while in the Atok it contains representatives of all the
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species known in Turkestan, mixed 'nitU Persian and Hiniala3'..u

f*pecies. ^

The Uzloi.—A feature distinctive of tlie Turcoman desert is seen

in tlie very numerous shors, or elongated depressions, the lower

I
ortinns of which are occupied mostly with sand impregnated with

brackish water. They are obviously the remains of brackish lakes,

and, like the lakes of the Kirghiz steppes, they often follow one

another in close succession, thus closely resembling liver-beds.

As the direction of these sliors is generally from the higher terraces

watered by the Aniu-Daria towards the lowlands of the Caspian,

they were usually regarded as old beds of the Amu-Daria, and were
held to support the idea of its once having flowed across the Turco-
man desert towards what is now the Caspian Sea. A few years

ago it seemed almost settled, not only that that river (see Oxus)
flowed into the Caspian during historical times, but that, aftei

having ceased to do so in the 7th century, its waters were again
diverted to the Caspian about 1221. A succession of elongated
depressions, having a faint resemblance to old river-beds, was
traced from Urgenj to the gap between the Great and the Little

Balkans, marked on the maps as the Uzboi, or old bed of the

Oxus.- The idea of again diverting the Amu into tho Caspian
was thus set afloat, and expeditions were sent out for explora-

tions with this view. The result of tliese investigations by Russian
engineers, especially Hedroitz, Konshin, Mushketofl', Lessar, and
SvintsoH",^ was, however, to sliow that the Uzboi is no river-bed

at all, and that no river has over discharged its waters in that
direction. The existence of an extensive lacustrine depression, where
the small Sary-kamysh lakes are now the only remains of a wide
basin, was proved, and it became evident that this depression, having
a length of more than 130 miles, a widtli of 70 miles, and a depth
of 2S0 feet below the present level of Lake Aral, would have to be
filled by the Amu, before its waters could advance farther to the
south-west. The sill of this basin being only 28 feet below the
present level of Lake Aral, this latter could not be made to dis-

appear, nor even be notably reduced in size by the Amu flowing

from Urgenj to the south-west. A more careful exploration of the
Uzboi has shown moreover that, while the deposits in the Sary-
kamysh depression, and the Aral shells they contain, bear unmis-
takable testimony as to the fact of the basin having once been fed

by the Amu-Daria, no such traces are found along the Uzboi below
the Sary-kamysh depression;'' on the contrary, shells of molluscs
still inhabiting the Caspian are found in numbers all along it, and
the supposed old bed has all the characters of a series of lakes which
continued to subsist at the hillfoots of the Ust-Urt plateau, wdiile

the Caspian was slowly receding westwards during the Post-Pliocene
period. On rare occasions only did the waters of the Sary-kamysh,
when raised by inundations above the sill just mentioned, send
their surplus into the Uzboi. It appears most probable that in the
16th century the Sary-kamysh was confounded with a gulf of the
Casiiian ;' and this gives much plausibility to Konshin's supposi-
tion that the changes in the lower course of the Amu (which no
geologist would venture to ascribe to man, if they were to mean
the alternative discharge of the Amu into the Caspian and Lake
Aral) merely meant that by means of appropriate dams the Amu
was made to flow, in the 13th, 14th, 15tli, and 16th centuries,
alternately into Lake Aral and into the Sary-kamysh.
As for the ancient texts with regard to the Jaxartes and Oxus,

it becomes more and more probable that their interpretation, if

possible at all, is only so when it is admitted that, since the epoch
to which these relate, the outlines of the Cajpian Sea and Lake
Aral have undergone notable clianges, commensurate with those
which are supposed to have occurred in the courses of the Central
Asian rivers. The desiccation of the Aral-Caspian basin proceeded
with such rapidity that the shores of the Caspian could not possibly
maintain for some twenty centuries the outlines which they have
at present. When studied in detail, the general configuration of
the Trauscaspiau region leaves no doubt that both the Jaxartes
and the O.xus, with its former tributaries, the Jlirrghab and the
Tejen, once flowed towards the west; but the Caspian of that time

1 See N. Zarudnyi, " Lcs Oiseaux de la Contre'e Transcaspienne," in Bull.
&x:. Nat. Mosc, 1885.

- It is to be observed that on the original Russian map of the Ti-ansca^pian,
drawn Immediately aflir the survey of the Uzboi had been completed, the Uzboi
li.i-i not tlie continuity ^vliich is given to it on subsequent maps.

> Their nviRinal papers ave printed in the Jireslia ot tlie Uusslan Geogr. Sec,
18M to 1887, as also in the Jounial of the Russian Ministry ot Roads and Com-
nmnleations.

< According to A. E. Hedroitz and A. M. Konshin the old Tonu-Darla bed ot
the Amu contjiins shells of molluscs no» living in the Amu (Cgreiia fiummalis,
Drrissma polymorphs, and Aiwdonlft). The Sary-kamysli basin is characterized
by deposits containing Neritina lititrata, Dreisseiia pclvmorpha, and Lt/mimus,
cliaracteristlc of this basin. Below the Sary-kamysli there are no more deposits
containing shells characteristic for the Amu; Anodontx are found quite occasion-
ally on the surface, not in beds, in company v4tli the Caspian Cardium (Didacna)
triffOTjoidfs, var. crassum, Caiditim piramtdalum. Dreissena polyivorp/ia, D.
rmlriformU, Hydrobi., catpia, Neritina Hturala, and Dreissena brardii; the
red clays with these fossils extend for 130 miles to the east of tiie Caspian
{Izreslia of Riiss. Geog. Soc, 1883 and 1886).

' As by Jenhinson, who mentions a sweet-water gulf of the Caspian within six
days' march trnm Khwarezm, by which gulf he could mean nothing but the Saiy-
karuysh depression.

w.,s not the sea of i ut days; its gulfs penetrated the Turcor.ian

stepjio, and washed the base of tlie Tst-Urt plateau, as is shown

by the deposits of its shells des.ribed by the Kussian engineers.

Kdif-Vihoi.—Thcie is also no doubt that, instead of flowing

north-westward of Kelif. the Amu once flowed to join the Murghab
and TcjeB ; the succession of depressions described by the Russian

engineers as the Kelif- Uzboi' supports this hypothesis, which a

geograidier cannot avoid making when studying a map of tho

Transcaspian region; but the date at which the Oxus followed

such a course, and the extension which the Caspian basin then had
towards tho east, remain unsettled. Much, however, has still to

be done before we can fully reaonstiuct the geological history of

that region since the Pliocene epoch, or show how far the data of

Pliny, Straho, and Ptolemy were desciiptions of pctual facts.'

Poyidalloii.— With the exception of some 35,000 Kirghiz en-

camped with theii heids on the Ust-Urt plateau (a swelling soma
600 to 1000 feet in height and nearly 92,000 square miles in extent,

which, owing to its dryness and cold winter, can be inhabited only

by nomad cattle-breeders) aiid a few Persians in the Lutfabad and
Shilgtyan villages of the Atok, the whole of the population of tha

Transcaspian region consists of Turcomans. Until a very recent

date their chief occupation was cattle-rearing and robbery. Even
those Turcomans who had settled abodes on the oases of the Atok,

Tejeo, and Meiv were in the habit of encamping during spring in

the steppes, and theie practising robbery. Robber bands were

easily formed, and on their powerful hor.ses they extended their

excursions to distancesof 200 and 300 miles from their abodes. They
infested the Astrabad province ; and the villages of the khanates

of Afghan Turkestan, from Balkh to Meshhed, were periodically

devastated by them. The aspect of the steppe has, however,
greatly changed since the Russian advance, the fall of the Turco-

man stronghold of Geok-tepe, and the massacres which ensued ;.

the Persians are already beginning to avenge themselves on the

inhabitants of the Atok by disputing with them the supplies of

water coming from the Kopet-dagh.

The chief oasis of the Turcoman desert is the Atok, which
extends along tho base of the Kopet-dagh, and is now travers3d

by the Transcaspian railway. The Akhal and the Arakadj oases,

collectively called Atok, now have a population of about 42,000
Tekke-Turcomans, who have recently settled there, and live for the

most part in miserable clay huts or in felt tents {kihilkas). They
raise wheat, barley, and lucerne ; and the Persians have excellent

gardens. Some cotton is also grown, and the culture of the silk-

worm is beginning to spread. The chief settlements are Askabad,
Kizil-arvat, and Geok-tepe.

The oasis of Merv (j.f.) is inhabited by Akhal-tekkes (about

160,000), mostly poor. In January 1887 they submitted to Russia.

The oasis of Tejefl has recently sprung up where the river Tejen

(Heri-rud) terminates in the desert. Formerly it was only tem-
porarily visited by the Tekkes who came to cultivate the fields in

summer. In 1883 it was estimated to have 7500 inhabitants.

South' West Turcomania.—The region between the Heri-rud and
the Murghab, as they issue from the highlands, described in English
maps under the name of Badhyz, and by the Russians as South-West
Turcomania, has of late attracted a good deal of attention since the

Russian occupation of Sarakhs on the Tejeii (see Afghanistan and
Persia) and Penjdeh on the Murghab. . It has the characters of a
plateau reaching about 2000 feet above the sea, with hills 600 and
600 feet high covered with sand, tlie spaces between being filled

with loess. The Borkhuf Mountains which connect the Kopet-dagh
with the Sefid-kuh, reach 3000 to 4000 feet, and are crossed in a gorge
by the Heri-rud. Thickets of poplar and willow follow the courses

of both theMurghab and Heri-rud, and the trees reach a considerable

size. Pistachio and mulberry trees grow in isolated groups on thei

hills ; but there are few places available for culture, and the Saryks
(some 60,000 in number) congregate in only tv/o oases at Yot-otan
and Penjdeh. Cattle-breeding is their chiefoccupation, and enables

them to live in a certain degree of affluence. Brigandage, formerly
a notable source of income, is now being suppressed. The Sarakhs
oasis is now occupied by the Salors, hereditary enemies of the

Tekkes, who number about 3000 tents at Old Sarakhs, and 1700
more on the Murghab, at Tchardjui, a,t Maimene, and close to Herat

Great modifications in the life of the steppe have of course been
brought about by the Russian conquest, which was followed with

* In connexion with this southern "old bed," it is worthy of notice that the
Ei-sari-Turcomans call it Unphyuz or Onguz ("dry old bt-d "), and thete can be
no doubt that when the Bnlslioi Tchei fezh of the lljth century (speaking from
anterior information) mentions ariver. Ugliyuz or Ugus. flowing to the west from
the Amu towards the Caspian, II is merely descnbiiig as a liver what its very
name shows to have been ii dry bed, only supposed to have been once occupied
by a river. The similarity of the names Ongus and Ugus with the Ogus and
Othus is so striking that one is inclined to see in the Ogus or Ochiis nothing but
the mention of a dry old bed. Compare Petruseviich, " The South-East Shores
of the Casjiian," in Zapiski of the Caucasian Geogr. Soc, vol. xi., 1880.

1 Such an intermingling of modei-n data with older traditions is n<jt unknown
to geographers. A sniking instance of it is given in the supposed cnnnexion of

Lake Aral with the Arttic Ocean duiing historical times
;
physical clianges are

proceeding so rapidly in Asia that we tiiid traces of like survivals of traditiooa

even in this n^c of accurate surveys.
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«eat ramdity by tlie construction of a railway from MikhailovsV

!^ the CaspSn t^o Kizil-arvat and S^rakhs, and thence to Me„ and

!SrH,%»,tward to Tchardiui on the Amu, from which point it 13

now be"g continued acrS Bokhara towards Samarkand Attempts

at^o^ns cotton and tea are being made, and land has been

renSd at flerv for cotton plantations. Cotton is to be pressed by

Tteam at BoAara and TchTrdjui, to be sent to Russia by the Trans-

""&af7uLl-The Caspian littoral is divided into two

disS KT^novodsk and Ma^fihishtak. The f-'-er has about

IB ROO settled inhabitants and 3056 Turcoman kibitkas (partly

hit'ed in summer to Persian territory) The chief settlemens

of the district are Krasnovodsk on the Krasnovodsk Oult

,

Mikhailovsk the terminus of the Transcaspian railway, in regular

communicat on by steamer with Baku; ani Tchikishlyar, close to

rmouth of the itrek. The Manghishtak distnct which includes

the Ust-Urt plateau, has a population of about 34,600 Kirghiz.

Its chief settlement is Alexandrovsk. _ _ «„„t„j
The total population of the Transcaspian region was estimated

in 1883-that is, before the annexations iu South-West Turcomama

—at from 214,000 to 260,000 inhabitants (P- A.^ '^)

TRANSCAUCASIA, the name given to that portion ot

the Russian empire (in Caucasus, Armenia, and Asia

Minor) which lies to the south of the main Caucasus ridge.

It comprises the governments of Kutais (inclusive of the

province of Batura), Tiflis, Elisabethpol, Erivan, and Kara,

with parts of Daghestan and most of Baku, and the

separate military districts of Tchernomorsk and Zakataty.

Sometimes Transcaucasia is identified with Southern

Caucasus, and then it is intended to include the whole of

Daghestan. So defined, it would have an area of 95,930

square miles, and a population of 4,173,380.

Three regions must be distinguished :—(1) the narrow

strip of land between the main Caucasus ridge and the

Black Sea (Tchernomorsk district, q.v.)
; (2) the broad

valley, watered by the Rion in the west and the Kura in

the east, which separates the main Caucasus ridge from

the region next to be mentioned; (3) the highlands,

mountains, and plateaus of Lazistan, Ears, and Armenia.

The valley referred to, which crosses the isthmus from

the Black Sea to the Caspian, consists of two widely

different sections,—the drainage-area of the Rion, which is

Mediterranean in its physical characteristics, and the valley

cf the Kura and Araxes, which slopes to the Caspian,

and in its lower parts becomes purely cis-Caspian. The

Mesques or J^Ieshik Mountains (3000-5000 feet), a ndge

running south-west to north-east, and probably a con-

tin^uation of the Black Sea coast ridge (Tchorokh Moun-

tains), separate the two. The drainage area of the Rion,

which corresponds approximately to the government of

Kutais, includes the former provinces of Imeritia, Min-

grelia, Guria, and Swanetia on the upper Ingur and Tshenis-

tshali With the exception of the valley of the Rion

(some 25 miles broad), and the sandy and marshy littoral,

it is wholly occupied by spurs of the main Caucasus ridge,

the Meshik, and theWakhan Mountains; the last-named rise

to 10,000 and 11,000 feet above the sea in their highest

summits, and are intersected by deep and fertile valleys.

The region is characterized by a heavy rainfall and a moist

maritime climate. The vegetation, which is luxuriant, is

of a circum-Mediterranean character: fine forests of de-

ciduous trees clothe the mountain slopes, and 'the high-

land villages nestle amid thickets of azalea, almond, and

rhododendron. Maize, the mulberry, the vine, and a great

variety of fruit trees are cultivated. Mingrelia and

Imeritia are the real gardens of Caucasus ; but the high

valleys tributary to the Ingur, inhabited by Swanians, are

wild and difficult of access ; in some of them, which are

narrow and marshy, fevers and scurvy prevail. The Rion

is not navigable, and of its tributaries only the Tshenia-

' No Russian sea shows so rapid a growth of navigation as the Caspian

Sea during the last fifteen years. In 1884 uo less than 1945 steamers

<611,000 tons), ensraged in foreign tr^de, enterctl the Russian ports of

the Caspian, as against 409 (113,000 ton?) in 1876.

tshali and the Kvirila are worthy of mention. Several

lakes (such as the Paleostom, surrounded by marshes at tha

mouth of the Rion) occur in the coast region. The popu-

lation consists of Imeritians, Mingrelians, Gunans, and

Swanians, all belonging to the Kartvelian branch ol

Caucasians (see vol. x. p. 433), with a few Ossetians, Jews,

Armenians, and Tartars. Russians are not numerous.

The pass of Suram, by which the Transcaucasian railway now

crosses the Mesques Mountains, l?ads from the valley of the Kio»

to that of the Kura. Spurs from the Caucasus and the Anti.

Caucasus fill up the broad longitudinal depression between these,

so that above Tiflis the bottom of the valley is but a narrow strip.

But below that city it suddenly widens, and stretches for nearly

350 miles eastward towards the Caspian with a steadily increasing

breadth, until it becomes nearly 100 miles wide in the steppe of

Mugafl on the Caspian littoral. The snow-clad peaks of the main

Caucasus, descending by short steep slopes, fringe the vaUey on

the north-east ; while a huge wall, much lower, and having the

characters of a border-ridge of the Armeman plateau, bounds the

valley on the south-west.'' The floor of the valley gently slopes

from 1200 feet at Tiflis to 500 feet in its middle, and to 85 feet below

the level ot the ocean on the Caspian shore ; but a plateau ranging

from 2000 to 3000 feet in height, very fertUe along the AJazafi, a

left-hand tributary ot the Kura, stretches along the southern hill-

foots of the main ridge. In its lower course the K-ara is joined by

the Araxes, a river nearly as large as itself, which brings to it the

waters of the Armenian plateau.

The highest mountains of the Caucasus enclose the upper parts

of the vafley (now the |overnment of Tiflis). An unbroken series

of peaks, from 10,000 to 12,600 feet in height, mostly snow-clad

and separated by but slight depressions, is seen In profile as one

looks from some height of the Anticaucasus towards the mam chaui

and the broad valley ot the Kura. Deep short gorges and valleys

indent the st*p slopes which are inhabited by Ossetians, lush^,

Pshavs, and Khevsurs in the west, and by the various tribes of the

Les^hians in the eaot. Every available patch is nsed in these high

and stony valleys for the culture of barley, even at heights of 7000

and 8000 feet above the sea ; but cattle-breeding is the chirf

resource of the mountaineers, whose little communities are separated

from one another by passes in few cases lower than 10,000 feet

The sfppes which cover the bottom of the valley are for the most

part too dry to be cultivated without irrigation. It is only nearer

the hillfoots in Kahetia, where multitiviinous streams supply the

fields and the gardens of the plateau of the Atazafi, that wheat,

millet and maize are grown, and orcha-ds, vineyards, and mulberry-

tree plantations are possible. Lower down the valley cattle-reanng

becomes the chief source of wealth, whOe in the smaU towns and

villages of the former Georgian kingdom (see Georoia) vanous

petty trades, testifying to a high development of artistic taste and

technical skill, are widely diS'used. Further down the Kura in the

government of Elizabethpol, anl especially ou ihe right bank of the

river, a population of Russian a griculturists—chiefly Nonconformists

—is rapidly springing up, so tnat com is exported from the villages

on the Ganja. The slopes of the Anticaucasus are covered wift

beautiful forests, and the vine is grown at their base, while m the

broad and wide steppes the Tartars rear cattle, horses, and shce^

The lower part of tne Kura valley, which belongs mainly to the

province of Baku, assumes the character of a dry steppe where the

rainfall hardly reaches 137 inches at Baku, and is still less in the

Mu<raa steppe (in most striking contrast with the moistness of the

Lenkorafi region close by). The steep slopes of the Great Caucasus

are stUl covered with thriving forests ; but forests and meadows dis-

appear in the steppe, whose scanty vegetation has a Central-Asian

character. Only tugais, or thickets of poplar, dwarf oak, tama-

risk, and so ou, follow the actual course of the Kura, whose delta is

covered with impenetrable growths of rushes. The Mugaft steppe,

however, does not deserve its ancient evil reputation; the Berpents

with which it was said to abound are entirely fabulous, and m tJie

winter it is full of life; herds of antelopes roam over it, and its

southern irrigated parts promise to become the granary of Caucasus,

although its unirrigated parts will probably never recover their

former richiiess, the Kura having excavated its bed to a much greater

depth. The Apsheron peninsula, in which the Great Caucasus

tenninates at Baku, to be continued farther south-east by a sub-

marine plateau of the Caspian, is the seat of those remarkable

naphtha springs which have recently given rise to an important

industry and now supply most of the Volga steamers with fuel;

while the western shores of the wide Kizil-agatch Bay—the Talysh.

or Lenkoran district on the slopes of the Armenian plateau—on

account of their rich vegetation, fertile soil, and moist climate, are

one of the most beautiful possessions of Russia in Asia.

« For this valley and the contrasts between the Caucasus and Anti-

cauc-sus, see Batlde s Ornis Caucasica, Gassel, 1884.

» Seidlit'- "viski naselennykh myest Bakinskoi guiemiu
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Tho population includes only a few Russians (about 16,000) ; the

majority are Tartar shepherds, next to wliom come tlie Iranian

Tates and Talyshes (the latter probably aborigines of Baku), who
constitute 23 •! percent, of the ]iopulation; some 27,000 Armenians,
chiefly about Shemakha, and 35,000 Kurins, or Lezghians, on the
slope of the Great Caucasus, must be added, as also some Jews and
Arabs.

A mining iudustry-of some importance has been growing up of

'ate in this part of Transcaucasia. Tlie copper works of Kedabek in

Elizabethpol yield from 10,000 to 15,000 cwts. of copper annually;
nearly 300,000 cwts. of manganese are extracted in Kutais, and
30,000 cwts. of sulphur in Daghestan and Baku ; the coal-mines of

Kutais, the alum ores of Elizabetlipol, and the fire-clay and cement
of Tchernomorsk, are but recently opened up.

The highlands of Transcaucasia, • which extend from
north-west to south-east for nearly 375 miles, with an
average width of 160 miles, must in their turn be stfb-

divided into two sections—the Armenian plateau, including

the provinces of Erivau and Kars and parts of Baku, and
the Black Sea coast-region, including the former province

of Batum (now the' Batum and Artvin districts of Kutais).

The former of those is an immense plateau separated by
ine valley of the Araxes from the highlands of Adherbaijan
and of Turkish Armenia, which belong to the drainage-areas

of the Euphrates or those of Lakes Van and Urmia. All over

Ka:rs and Erivau is a series of plateaus ranging in altitude

from 5000 to t)500 feet, sometim'es quite flat, sometimes
broadly undulating, covered with rich meadows, and for

the most part available for agriculture. Dome-shaped
mountains, isolated, or grouped into relatively low ridges,

rise from these plateaus to heights which range from 8000
to 9500 feet, and occasionally reach 10,000 or 11,000
above sea-level. Several summits in the east exceed that

height, and the Alaghbz reaches 13,436 feet.

. This plateau region is bounded on the south by the valley of the
Araxes, the river which forms the fi'ontier with Turkey, except
whera it is crossed by Russia -in the south of Kars and west of
ErivaQ. There the river flows in a broad valley 4500 feet above-
Efa-Ievel, and tho Kars plateau falls towards it by a steep slope,

while on the other side a steep, roclcy ridge of exceedingly wild
aspect rises as the northern border-ridge of the South Armenian
(Alashkert) plateau and tho water-parting between the Caspian Sea
and the Indian Ocean. This ridge, which includes the Allah-dagh
a/id Kosa-dagh (10,720 and 11,260 feet respectively), as also the
Great and Little Ararats (17,100 and 12,990 feet), has no general
name, but is described under the names of Shah-ioly, or Agri-dagh.'
A number of lakes occur on the plateau, especially along its

northern border-ridge, tho chief being that of Goktoha, an extensive
aipino basin (500 square miles 6310 feet above sea-level) sur-
rounded by wild mountains. Most of the depressions of the
plateau bear traces of having been under water during the Lacustrine
(Post-Glacial) period. Granites and other uustratified rocTcs con-
stitute the nucleus of the Armenian and Kars'plateaus. These are
covered with Azoic slates, and partly with Devonian and Carbonifer-
ous deposits ; Jurassic and Cretaceous are wanting, but the Tertiary
(Eocene and Miocene) are widely spread both in the valley of the
Rion and Kura and in the depressions of the plateau. Kocks of
volcanic origin are widely diffused all over Erivail : the Alexandropol
plateau, surrounded by extinct volcanoes, is all covered with volcanic
products, which overlie the Tertiarv deposits arid in turn are covered
with Glacial boulder-clay.

The Alaghbz, the Ararats, and the peaks around Lake Gottcha
are-huge trachitic masses surrounded by volcanic rocks. ~Iron and
copper. ores are widely spread; alum and rock-salt are obtained;
the latter at Kulpi and Nakhichevaii. Mineral springs are numer-
ous. The region is watered by the upper Araxes—too rapid and
rooky to be navigated—and its tributaries, most of which flow at
Ihe bottoms of dee]> gorges. The upper Kura waters western Kars.
The climate presents all the varieties which might be expected in
a region of so varied altitudes. While cotton grows in "the di^ and
hot climate of the valley of the lower Araxes, the winter is severe
on the plateau, and Alexandropol (5010 feet) has an average
temperature of only 41°-5 (Jan. 12°-8; July, 73°-6). The difference
between summer and \rinter is still morei striking at Erivau (3210
feet), which has in January an average of only 5° while that "of
August reaches 77°-7. Ou the Kars plateau the winte~r is still more
severe. Kaghyzman (-1620 feet) and Sary-kamysh (7800 feet) have
the winter temperature of Finland, and tke latter place, with an

. annual mean the same as that of Hammerfest (36° F.), has frosts of

'"W. Massalsky, "Governmont of Kars," ia leveslia of Russ.
Geogr. Soc, vol. xxiii.. 1887.

27° and ieats of 99°. The vegetation of the Kars plateau reflects

these e.^trcmes of climate, and, besides the alpine vegetation of the
high i/ai'as (alpine meadows), we find there the Anatolian, Armenian,
and Pontic floras meeting. The population of Erivail consists of

Armenians (64 per cent), Tartars (40 per cent), some 28,000 Kurds,
and some 4400 Russians, together with a few Greeks and Jews.

In localities under 4000 feet cotton and rice are the chief crops,

oil-yielding plants, the vine, the mulberry, and fruit trees being
also cultivated. Higher up wheat and barley are grown, while at

altitudes above 6000 and 7000 feet, the Tartars and Kurds support
themselves by rearing cattle. _ Many petty trades are developed iu

the towns among the Armenians, and the trade of Erivail with
Persia and Turkey amounts to about 10,000,000 roubles.

The population of the province of Kars (167;610 iu 1883) is very
mixed. In a remote antir^uity it was inhabited by Armenians,
whose capital Ani, Mren with its beautiful ruins pf a grand
cathedral, and several other towns now "in ruins testify to the
former wealth and populouaness of the country." After the fall of

the ArmeiHan empire the Turks occupied the region ; Kurds from
Kurdistan and Diarbekr invaded tho alpine 'pasturages of the
valley of the Araxes ; later ou, Kabards, Circassians, Osses, and
Karapapakhs found refuge there; and finally, after tho last war
the Moliamniedans emigrated to Asia Minor (82,760 in 1878-81),
while Christian Armenians, Greeks, Russian Raskoluiks, and some
Yeiids took their place. The population consists now of Turks,
Armenians, Turcomans, Greeks, Kurds, Adherbaijan Tartars,

Gipsies, and Russians. The Kars sanjai; which was One of the
granaries of Turkey, has lost this reputation ; but the crops
(chiefly wheat and barley) are now again increasing Vvhere the eai'Iy

frosts do not interfere with agriculture. Cotton is raised in the
Olty region; and in the valley of the Araxes gardening and the
culture of the silkworm are widely diffused ; while cattle-rearing

is the chief source of income in the highlands, especially with the
Kurds, who move their felt tents on the yailas to higher levels as

the summer sun bunis up the vegetation.

The western part of the Transcaucaaian highlands com-
prises the Batum and Artvin districts, which now belong

to Kutais. The whole of the region is occupied by alpine

ridges—^^the Pontic ridge in the westj" and those of Arjar

and Arsian in the east, whose highest peaks rise to 10,000
and 11,000 feet, without,, how^ever, reaching the. limits of

perpetual snow. The Tchorokh and its tributaries, moun-
tain streams enclosed in deep valleys, water the. region

;

the Tchorokh is navigable by small boats for 60 miles.

The coast region enjoys an excellent climate ; the average yearly
temperature at Batum is 65° F., that of the coldest month
(February) being 41°-5, and that of July 76°'5. During the last

four years the thermometer never fell lower than 39° '5 at Batum.
The rainfall is excessive (93"4 inches), and days are recorded on
which the amount of rain exceeded 10 inches. The- region has
accordingly'a very luxuriant and subtropical vegetation, and even
higher up the hills the villages are literally buried amidst gardens.
The higher hills have luxuriant meadows. Rice is cultivated in

the coast. region, and millet, barley, tobacco, and a variety of fruit-

trees on higher altitudes, the inhabitants (about 90,000 in X884)
are chiefly Georgians, approaching the Gurians most nearly. The
Lazes number about 2000 and the Kurds about 1000. A few
Khernshilli, or Slohammedan Armenians, have fouud refuge in the
gorge of Makrial.

ydti'tts.—The chief towns of Transcaucasia are more important
than those-of northern Caucasus. Tiflis, (?.».), with 104,024 in-

habitants in 1883, is the capita! of Caucasia. Kutais (q. d. ) (1 3,000),
to which tradition assigns an age of 4600 or 5000 years, has grown
"rapidly of late, owhig to its situation -at the head of the alluvial

plain of the Riou and the proximity of tho Tkvibula coal deposits
and the Kyirila manganese mines. Khoni (4000) and Orpiri are
mere administrative centres of Kutais, Redut-kale (620) has lost

its importance s.3 a seaport, and Poti (3110), at thS' mouth of the
Rion, has nbt yet become on important port, notwithstanding efforts

to improve its roadstead and its railway connexion with Tiflis and
Baku. The chief Black Sea port of Transcaucasia is Batum (?. v.),

which has been diligently fortified of late, and has now a popula-
tion of 12,000. Artviii (6860) and Ardjari are the two other .chief

towns of the Batuni region. The chief towns of the government vf
Tiflis besides its capital are Gori, capital of Georgia (population-

4800), Wtzhet (770) at the junction of the' Vladikavkaz highway
with the Transcaucasian railway, Telav (7020), Dushety (3600),
Zakataty (lOSO), chief town of a separate military district, and Sig-
nukh (10,340), which are built in the spurs of the main chain ; while
Akhattsikh (18,270), on tho upper Kura and on the Kars plateau, is

a busy centi'e for petty trades. The old city of Ahalkataki (3200) on
the same plateau is now a Russian fort. Elizabethpol, NuKfl-'i,

and Shusha (w-».) are the principal towns in the province cf
Elizabethpol. Baku (q.v.), the terminus of the Transcaucasian
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railway, and in regnlar steamer communication with MikbailoTsk
in the Transcaspian region, Jerives its importance from the naphtha
wells which surround it. Shemakha (q.v.) (28,810), and Saliany

(10,170), at the head of the delta of the Kura, and notable for its

fisheries, are the only places of importance in the proviuce of Baku.
Eriva!* (q.v.) (12, -150), capital of the province of ErivaB, and the

<Aief city of the Armenian plateau, is one of the oldest cities of the
country, and, owing to its position, would be much more important
than it is, but for its climate. Etchmiadzin, or Vagarshapad (^910),

is the real capital (the Rome) of Armenia, for its antiquities, mon-
astery, library, and printing offices. NakhitcheTaii (5390)—the

Naxuana of Ptolemy— is another centre of Armenia. The most
populous town of the region, however, is Alexandropol (23,010) or

GuMRi (?.!>.), the chief Russian fortress of Transcahcasia,—the
other towns of ErivaS being Ani, or Onl, Novobayazet at Lake
Goktcha, and Ordubad (3600) The long-disputed Kahs (q.v.),

which has now 7340 inhabitants, is the chief town of the new
Rassian province of the same name, annexed in 1878. Kaghyznian
(3700^ on the upper Araxes, is but a collection of clay houses sur-

rounded by rich gardens_; Ardahan (1270), on the upper Kura, and
Olty (530) are the only other towns of Kara worthy of notice as

administrative centres. (P. A. K.

)

TRANSIT CIRCLE, or Meridian Circle, an instru-

ment for observing the time of a star's passing the

meridian, at the same time measuring its angular distance

from the zenith. The idea of having an instrument

(quadrant) fixed in the plane of the meridian occurred

efen to the ancient astronomers, and is mentioned by
Ptolemy, but it was not carried into practice until Tycho
lirahe constructed a large meridian quadrant. Th's instru-

ment enabled the observer to determine simultaneously

right ascension and declination, but it does not appear to

have been much used for right ascension during the 17th
century, the method of equal altitudes by portable quad-
rants or distance measures with a sextant being preferred

(see Observatory and Tuie). These methods were, how-
ever, very inconvenient, which induced Roemek (q-v.) to

invent the transit instrument about 1690. It consists of a
Inrizontal axis in the direction east and west resting on
firmly fixed supports, and having a telescope fixed at right

angles to it, revolving freely in the plane of the meridian.

.\t the same time Roemer invented the altitude and azimuth
instrument for measuring vertical and horizontal angles,

and in ITO-l he combined a vertical circle with his transit

instrument, so as to determine both coordinates. at the

same time. This latter idea was, however, not adopted
elsewtere, although the transit instrument soon came into

universal use (the first one at Greenwich was mounted in-

1721), and the mural quadrant continued till the end of

the century to be employed for determining declinations.

The advantage of using a whole circle, as less liable to

change its figure, and not requiring reversal in order to

observe stars north of the zenith, was then again recog-

nized by Ramsden (q.v.), who also improved the method
of reading o£E angles by means of a micrometer microscope
as described below. The making of circles was shortly

afterwards taken up by Teodghton (q.v.), who in 1806
constructed the first modern transit circle for Mr Groom-
bridge's observatory at Blackheath, but he afterwards
abandoned the idea, and designed the mural circle to take
the place of the mural quadrant. In the United Kingdom
the transit instrument and mural circle continued till the

middle of the present century to be the principal instru-

ments in observatories, the first transit circle constructed

there being that at Greenwich (mounted in 1850), but on
the Continent the transit circle superseded them from the
years 1818-19, when two circles by Repsold (q.v.) and by
Reichenbach (q.v.) were mounted at Gottingen, and one
by Reichenbach at Konigsberg.i The firm of Repsold
was for a number of years eclipsed by that of Pistor

and Martins in Berlin, who furnished the observatories of

* The most notable e.Tceptiou was the transit iustrunient aod
vertical circle of the Pulkova observatory, speciaUy designea by the
elder Stnive for fundamental determioationA.

I
Copenhagen, Albany, Leyden, Leipsic, Berlin, Washington,

j

and Dublin with first class instruments, but since the
death qf Martins the Repsolds have again taken the lead,

and have of hte years made transit circles for Stcasburg,
Bonn, Wilhelmshafcn, Williamstown (Massachusetts),
Madison (Wisconsin), &.c. The observatories of Harvard
College (United States), Cambridge, and Dun Echt have
large circles by Troughton and Simms, who also made the
Greenwich circle from the design of Airy.^

_

We shall describe the principal features of a transit
circle, referring for smaller transit instruments and altazi-

muths to the article Surveying (vol. xxii. p. 719).

_
In the. earliest transit instrument the telescope was not placedm the middle of the axis, but much ne.irer to one end, in order to

prevent the axis from bending under the weight of the telescope.
It 19 now always placed in the centre of tbe axis. ' The latt.T
consists of one piece of brass or gun-metal with carefully turned
cylindrical pivots at each end. The centre of tbe axis is shaped
like a cube, the sides of which form the basis of. two cones which
end in cylindrical parts. The pivots rest on V-shaped bearings,
either let into the massive stone or brick piers which support the
instrument or attached to metal frameworks bolted on the tops of
the piers. In order to relieve the pivots from the weight of the
instrument, which would soon destroy their figure, the cylindrical
part of each end of the sxis is supported by a hook supplied with
friction rollers, and suspended from a lever supported by the pier
and counterbalanced so as to leave only about 10 pounds pressure
on each bearing. Near each end of- the axis is attached a circle or
wheel (generally of 3 or 34 feet diameter) finely divided to 2' or 5'

on a slip of silver let into the face of the circle near the circum-
ference. The graduation- is read off by means of microscopes,
generally four for each circle at 90° from each other, as by taking the
mean of the four readings the eccentricity and to a great extent the
accidental errors of graduation are eliminated.' In the earlier instru-
ments by Pistor and Mar-
tins the microscopes were
fixed . in holes drilled

through the pier, but after-

m wards they let the piers be
made narrower, so that the
microscopes could be at the
sides of them, attached to

Transit Circle.

radial arms starting from near the bearings of the axis. Tliis

is preferable, as it allows of the temporary attachment of auxil-

iary microscopes for the purpose of investigating the errors ol

graduation of the circle, but the plan of tl>€ Repsolds and ol

Simms, to make the piers short and to let the microscopes and
supports of the axis be carried by an iron framework, is bettei

still, as no part of the circle is exposed to radiation from the pier,

which may cause strain and thereby change the angular distance

between various parts of the circle. Each microscope is furnished
with a micrometer screw, which moves a frame carrying a cross, ci

' This instrument differs in many particulars from others : the

important principle of symmetry in all 'the parts (scrupulously

followed in all others) is quite discarded ; there is only one circle
;

and the instrument cannot be reversed. There is a similar instrumecl

at the Cape observatory.
* On Iteichenbach's circles there were verniers instead of micro*

scopes, and they were attac'ed to an alidade circle, the immovabiht)'

of which was tested by a le\ il.
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better two clcae parallel threads of spider's web, with which the
distance of a division line from the centre of the field can bo
measured, the drum of the screw being d'vided to single seconds of
arc(0". 1 being estimated) while the number of revolutions are
counted by a kind of comb in the field of \iew. The periodic
errors of the screw must be investigated and taken into account,
and care must be taken that the microscopes are placrH and kept
at such a distance from the circle that one revolution -n-ill corre-
spond to 1', the excess or defect (error of run) being determined
from time to time by measuring standard intervals of 2' or 5' on
the circle.

The telescope consists of two slightly conical tubes screwed to the
central cube of the axis. It is of great importance that ti'is connexion
should be as firm and the tube as stiff as possible,' as the flexure
of the tube will affect the declinations deduced from the observations.
The flexure in the horizontal position of the tube may be deter-
mined by means of two collimators or telescopes placed horizontally
in the meridian, north and south of the transit circle, with their
object glasses towards it. If these are pointed on one another
(through holes in the central cube of the telescope), so that the
wire-crosses in their foci coincide, then the telescope, if pointed
first to one and then to the other, will have described exactly 180°
and by reading off the circle each time the amount of flexure will
be found. M. Loewy has constructed a very ingenious apparatus ^

for determining the flexure in any zenith distance, but generally
the observer of standard stars endeavours to eliminate the effect
of flexure in one of the following ways :—either the tube is so
arranged that eye-piece and object-glass can be interchanged
whereby the mean of two observations of the same star in the two
positions of the obiect-glass will be free from the effect of flexure
or a star is not only observed directly (in zenith distance Z), but
also by reflexion from a mercury trough (in zenith distance 180°'- Z)
as the mean result of the Z.D. of the direct and reflexion observal
tions, before and after reversing the instrument east and west will
only contain the terms of the flexure depending on sin2Z, sin^i, &c
In order to raise the instrum^ut a reversing carriage is provided
which runs on rails between the piers, and on which the axis with
circles and telescope can be raised by a kind of screw-jack, wheeled
out from between the piers, turned exactly 180°, wheeled back and
gently lowered on its bearings.

'

The eye end of the telescope has in a plane through the focus
a number of vertical and one or two horizontal wires (spider lines)
The former are used for observing the transits of the stars, each
wire furnishing a separate result for the time of transit over the
middle wire by adding or subtracting the known interval between
the latter and the wire in question. The intervals are determined
by observing the time taken by astar of known declination to pass
from one wire to the other, the pole star being best ou account of
Its slow motion.' The instrument is provided with a clamping
apparatus, by which the observer, after having beforehand set to
the approximate declination of a star, can clamp the axis so that
the telescope cannot be moved except very slowly by a handle
pushing the end of a fine screw against the clamp arm, which at
the other side is pressed by a strong spring. By this slow motion
the star is made to run along one of the horizontal wires (or if there
are two close ones, in the middle between them), after which the
microscopes are read off. The field or the wires can be illuminated
at the observer's pleasure

; the lamps are placed at some distance
from the piers in order not to heat the instrument, and the li.»ht
passes through holes in the piers and through the hollow axi^to
the cube, whence it is directed to the eye-end by a system of
pnsms.^ J J

The time of the star's transit over the middle wire is never
exactly equal to the actual time of its meridian passage, as the
plane in which the telescope turns never absolutely coincides with
the meridian. Let the production of «the west end of the axis
meet the celestial sphere in a point of which the altitude above the
horizon is 6(tlie error of inclination), and of which the azimuth is
90 -a (the azimuth being counted from south through west), while
.he optical axis of the telescope makes the angle 90° -fc with the
west end of the axis of the instrument, then the correction to the

observed time of transit will be a
^'"'^""^

+ J
<:°s(.^-S)

. . ^ , . ,
003 8 ^^ cosS +'=«^<=«.

where is the latitude of the station and 5 the declination of the
star (see Geodf.st, vol. x. p. 166). This is called Tobias kayer's
formula and is very convenient if only a few observations have
to be reduced. Putting 6 sin » - g cos - m, we get Hansen's for-

2 Camples Renins, vol. Ixxxvli. p. 24.
3 The ti«n3it3 are either observe.l by "eye and ear," countlnK the second ieats

Ceforl tf,r."„',f.°'"'"''.Y
'"^.^'"'"^^ o'the star f;om tl.e "fre at .Telast bel

,rlZl t^ Vif,
" V'"

'"}"• *'"> ">« "!»''""= " the first beat after the

J^^^' "^.^ "'
^-L'':;"'"?

"«= 'tae of transit to O-I ; or the obsei"er

m^dl on 11°"^^,^'! '"" ">' ^'"'''"'^ »" ^'""1^ "ey Musea a mark ti bemade on a paper etrctched over a uniformly revolving drum on which the dockbeats are at the aame time also marked electrically

^trc'nlyL'DLb'inrrmt
"''™"' "^ ' ^" " "" " ''«='«• '»'"- °'

mula, which gives the carvpction - J sec ^ -nj (ten S - tnn <^) -I- c sec J,
which is more convenient for a greater number of observationa,'
The daily aberration is always deducted from c, as it is alsff
multiplied by sect (Leing C'.Slcoscpsec 8) The above correc-
tions are for upper culmination

; below the pole 180° - 8 has to bo
substituted for 5. The constant c is determined by pointing the
instrument on one of the collimators, measuring the distance of its
wire-cross from the centre wire of the transit circle by a vertical
wire movable by a micrometer screw, reversing the instrument and
'epeating the oiieiation, or (without reversing) by pointing Iho two
coCliinators on one another and measuring the distance of first one
and then the other wire cross from the centre wire. The inclin-
atioii b is measures directly by a level which can be suspended on
the pivots. Having thus loundi and c, the obseivation of two stars
of knowa right asceu-'on will furnish two equations from which
the clock e'rror and the a-imuth can be found. For finding tlie
azimuth it is most advantageous to use two stars differing as nearly
90° in declination as possible, such as a star near the pofe and ono
near the equator, or better still (if the weather permits it) two
successive meridian transits of a close circumpolar star (one above
and one below the pole), as in this case errors in the sssumed right
ascension will not influence the result.

The interval of time between the culminations or meridian
transits of two stars is their difference of right ascension 24
hours corresponding to 360° orl hour to 15°. If once theabsoluU
right ascensions of a number of standard stars are known, it is
very simple by means of these to determine the B.A. of any
number of stars. The absolute R.A. of a star is found by observing
the interval of time between its culmination and that of the sun
If the inclination of the eclii.tic (f) is known, and the declination
of the sun (5) is observed at the time of transit, we have sin a tan f
-tan 8, which gives the K.A. of the sun, from which together
with the observed interval of time corrected for the rate of the
clock, we get the P. A. of the star Difi'erentiation of the formula
shows that observations near the equinoxes are most advantageous
and that errors in the assumed € and -the observed 8 will have no
influence if the Aa is observed at two epochs when the sun's R A
IS A and 180- A or as near theretoas possible. A great numbei
of observations of this kind will furnish materials for a standard
catalogue

; but the right ascensions of many important catalogue
have been found by making use of the R. A. 's of a previous c'ata
logue to determine the clock error and thus to improve the indi-
vidual adopted R.A.'s of the former catalogue.

In order to determine absolute declinations or polar distances it
is first necessary to determine the co-latitude (or distance of the p'olr
from the zenith) by observing the upper and lower culminatio
of a number of circumpolar stars. The difference between th,
circle reading after observing a star and the reading carrespondin-
to the zenith is the zenith distance of the star, and this plus th,
co-latitude is the north polar distance or 90° -8. In order ti
determino the zenith point of the circle, the telescope is directec*
vertically downwards and a basin of mercury is placed under it
forming an absolutely horizontal mirror. Looking throuc-h the
telescope the observer sees the horizontal wire and a reflected
image of the same, and if the telescope is moved so as to make
these coincide, its optical axis will be perpendicular to the plane of
the horizon, and the circle reading will be 180° -f zenith point I-i
observations of stars refraction has to be Uken into account as well
as the errors of graduation and flexure, and, if the bisectiou of the
star on the horizontal wire was not made in the centre of the field
allowance must bo made for curvature (or the deviation of the
star s path from a great circle) and for the inclination of the hori-
zontal wire to the horizon. The amount of this inclination is found
by taking repeated observations of the zenith distance of a star
during the one transit, the pole star being most suitable owing to
its slow motion. °

r^^PMr/rfi,""^" f'"^P^' °f InvestlgatinB the errors of a transit circle andcoiiectlnK the results of obscn-atlons for them are given In BrUnnoWs and

^wl^ ' manuals (see TijiE). for detailed descriptions of modem transit

Obt^zatxor^i for I8G5, and the Fublxcationt of the Washbui-n observato.-y (vol ii )

I. ,?rf
°™'' '""'? '^ ilescribed in an appendix to the Oremwich obter^aliani

"" ""• (J. L. E..D.)

TRANSMIGRATION. See Metemfsychosis
TRANSPORTATION. See Prison Discipliot;
TRANSUBSTANTIATION. See Euchaeist.
TRANSVAAL, or South Africuj Republic, a cou-ntry

in South Africa, northernmost of the European states
l>-ing between 22° 15' and 28° S. lat., and 25° and 32° 10'
E. long., is bounded N. and N.W. by the Limpopo, separat-
ing it from the ilakalaka and Bamangwato conntries : W.
jiartly by the JIarico and the Hart, partly by an irregular

j

line between these streams, separating it from the nsw
British protectorate of Bechuanaland

; S. by the Vaal and
.
the Buffalo, separating it from the Orange Free State and
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Natal ; E. by the Libomba Mountains, separating it from
Znluland and the Portuguese East African possessions.'

Transvaal thus forms a compact inland territory nearly as

broad as long, not more than 45 or 50 miles from the

Indian Ocean at Delagoa Bay, but otherwise lying com-

pletely within the outer rim of the vast South African

tableland. A line drawn from the south-west extremity,

where it touches Griqualand West, north-eastwards to the

Lirapopo-Shasha confluence, gives an extreme length of 50p
miles, the distance from the same confluence southwards to

the Xatal frontier being 425, and the greatest length east

and west between the Zulu and Bechuana frontiers about

400 miles. In the absence of accurate surveys, the total area

has been variously estimated at from 110,000 to 120,000
square miles, with a population (including aborigines)

r-oughly calculated at from 750,000 to 800,000.
Physical Features.—Physically Transvaal forms a well-

marked section of the great South African plateau, an
elevated shallow basin with a mean altitude of over 3000
feet, whose conformation has been compared to that of a

saucer. On the south and east this basin is separated

from the coast by a lofty inner and !ess elevated outer

rim, the former from 6000 to 10,000, the latter about

2000 feet high, sweeping round in curves concentric with

that of the seaboard, from Cape Colony through Natal and
the east side of Transvaal northwards to the equatorial

regions. The inner rim, whose various sections in the

extreme south are known as the Roggevtld, Nieuweveld,

and Quathlamba ranges, takes in Natal and Transvaal

the general name of the Drakenberg Mountains, from
the Natal frontier to the Lipalule (Olifant) tributary of

the Limpopo, the Drakenberg maintains the aspect of a

more or less continuous range 5000 to 7000 feet high,

culminating in the Mauchberg (8725), the highest point in

TransvaaL A little to the east is the Spitskop (5637), and
further south the Klipstad (6020) and Holnek (5600).

This section, whose several ridges are known as the Verza-

melberg, Randberg, Slangapiesberg, and Komatiberg, falls

everywhere precipitously eastwards towards the Libomba
range, or outer rim of the plateau, which maintains a mean
elevation of 2000 feet along the eastern border of Trans-

vaal. Beyond the Lipalule, the Drakenberg loses the

character of a well-defined mountain system, broadening

out into uplands moderately elevated above the surround-

ing plateau, and breaking into ridges, such as the Murchi-

son and Zoutpansberg ranges, which run east and west

between the Lipalule and Limpopo. The whole system

elopes gently westwards to the central tableland, which is

itself intersected by several broken ranges, such as the

Maquassieberg, Gat Rand, Witwater Rand, and Magalies-

berg in the south,- the Dwarsberg, Marikele, Hanglip,

Waterberg, and Blauberg in the north, all mostly trending

in the direction from east to west. But few of these

ridges rise much- above 4000 feet, and, as the plateau has

a mean altitude of considerably over 3000 feet, they

detract little from the aspect of a vast level or slightly

rolling upland plain, almost everywhere presented by
Transvaal west of the Drakenberg orographic system.*

The numerous fossil remains of aquatic life, together

v.'ith extensive sandy tracts and the presence in several

places of water-worn shingle, give to the central tableland

the appearance of an upheaved lacustrine basin, whose
waters escaped at one time through the Limpopo to the

Indian Ocean, at another through the Vaal to the Orange
river, and thence to the Atlantic. The Yaal and Limpopo
are still the two great fissures in the plateau, which carry

off most of the surface waters to the surrounding marine

' ITie boundaries of Transvaal, long a subject of dispute with Great
Britain 'and the other conterminous spates, were, at last precisely

defined by the convention of February 27, 1884.

basins. The water-parting between these two river systems

lies, not in the Drakenberg, itself pierced by the Lipalule

and several of its affluents, but in the Witwater Rand
towards the south-west of the state. From this point the

Limpopo, or Crocodile, sweeps round first to the west, then

to the ncth-east, describing a semicircle of about 1000
miles to the Limvuba (Pafuri) confluence, where it leaves

Transvaal, flowing thence for nearly 340 miles through

Portuguese territory south-east to the Indian Ocean.

Captain G. A. Chaddock has shown (1884) that it is

navigable for steamers to this confluence, above which

it is obstructed by the Tolo Azime and other rapids.

Throughout its whole course it receives numerous affluents

on both sides, such as the Shasha and Nuanetsi from the

north, the Marico, Nyl, Limvuba, Lipalule, and others

from Transvaal, of which region it drains fully 95,000

square miles. With the exception of a few tracts watered

by the headstreams of the Buffalo (Tugela), Mvolozi, Usutu,

and Umcomati (King George), flowing ia independent

channels eastwards to the Indian -Ocean, all the rest of

Transvaal is drained by the Vaai westwards to the Orange
and Atlantic. The Vaal has its easternmost sources in the

Wakkerstroom district on the west slope of the Draken
berg, whence it flows for about 450 miles, partly within,

but mainly along, the southern frontier of Transvaal, oi

which, with the Hart and other tributaries on its right

bank, it drains about 20,000 square miles altogether.

Besides these perennial streams, there are numerous shallow

lagoons or saltpans scattered over the western and northern

districts, as well as thermal and mineral waters, such as

the Warmbad in the Nyl valley. But the only lake pro

perly so called is Lake Chrissie, a sheet of water nearly

40 miles round, and in parts very deep, which lies on the

west side of the Drakenberg, 5755 feet above sea-level.

Climate.—Although lyin" on the border of and partly within

the tropics, Transvaal, thanks to its great elevation above the sea,

and to the abeence of extensive marshy tracts, enjoys on the whole

a healthy invigorating climate, well suited to the European consti-

tution. Owing to the dryness of the air, due to the proximity ol

the Kalahari desert, the western and central districts are specially

favourable to persons suffering from consumption and other chest

complaints. But some of the low-lying moist tracts along the

Limpopo and other river valleys, close to or within the torrid zone,

are extremely insalubrious, fever of the general African type being

here endemic, and its prevalence usually marked by the presence

of the destructive tsetse fly. The route from Delagoa Bay to the

interior also traverses a fever stricken coast district between the

sea and the Libomba escarpment, dangerous especially in the rainy

summer season. The rains generally begin about October, some-

times a little before or after, and last irtermittently till April. But
the rainfall is very unequally distributed, most of the moisture- bear-

ing clouds from the Imiian Ocean being arrested by the great barrier

of the Drakenberg, or counteracted by the dry west winds from the

Kalahari desert. Thus, while there is abundance of rain in tho

east, the country gradually becomes drier as it approaches Bechuana
land. During the dry winter season (April to September) keen

frosty winds blow from tlio south, sweeping freely over the central

plains and carrying the moisture to be precipitated as snow along

tho eastern highlands. Kovertheless, according to tho careful

meteorological observations made by Mr Lys at Pretoria between

1877 and 1880, the mean annual temjierature is consiilerahly ovei

68° F., falling to about 40° in June and rising to 90° and occasion-

ally even 95° in January. -The rainfall in the same central district

seldom reaches 30 inches, which is probably a fair average for the

whole of Transvaal, falling to 12 towards the western and rising to

60 on the eastern ftontier.

Mineral ijcsowrcw. —Transvaal yields to no. other African region

in the abundance of its mineral resources, while it is altogether un-

rivalled in their extraordinary vanety. These include, besides the

precious metals and diamonds, iron, copper, lead, cobalt, sulphur,

saltpetre, and coal, this last with gold, cojiper, and iron being

probably the most abundant and widely distributed. Gold, largely

diffused throughout the Drakenberg and in the northern Zoutpaiis

berg and Waterberg 'districts and in the Rustenburg and Marico

districts in the extreme west, as well as in the highlands between

Transvaal and the Zambesi, has hitherto been w-orkcc chici/y ii

the rich auriferous region of Lydenburg about Mount Mauchber;:

and Mount Spitskop in the fentral parts of the Drakenberg Tang^

and farther south iu the J;hanne3burt; and Lower Knau (.Shcba)
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district, Middelbarg. The Lydenbnrg doposits, discovered in
1873, lie at an elevation of 4500 to 5000 feet 40 miles south of the
Lipalnle river and 125 north-west of Lorenzo Marques on Delagoa
Bay, the chief diggings being at Pilgrim's Rest and Mac Mac close
to the Spitskop. Ju tjie Middelburg distra-t the chief centres of
mining operations are the recently founded towns of Barberton and
Johannesburg. In some years the Lydenburg, Marabastad, and
other diggings have jointly yielded over £300,000, obtained by
washing and without any quartz-crushing. Iron ores are also
widely distributed, and the Yzerberg (" Iron Mountain ") near
llarabasUd (24° S., 30° E.) consists of an enormous mass of rich
iron ore, which the natives have worked for ages. Diamonds are
chiefly confined to the BloemhofT district on the Vaal above the
yroat diamautiferous region of Kihiberley in Griqualand West.
Coal abounds in the south-eastern districts (W'akkerstroom,
Utrecht), and also farther north in. Middelburg (Nazareth) and
Lydenburg. In some places seams 7 or 8 feet thick lie so near
the surface that they are q^uarried and the coal carted away by the
natives. The prevailing fjjrniations where this great mineral wealth
is embeo-ded are quartz, porphyry, granites clay slates, gieenstone,
Lower Devonian strata, conglomerates, and limestones.

Flora.—In Transvaal, as in most of the continent, an herbaceous
flora prevails largely over forest growths, which are here confined
chiefly to the deep kloofs (gorges) of the mountain ranges, and to
the courses of the larger streams. Bush, including mimosas, thorn
thickets, and creepers, covers extensive tracts on the northern and
southern plains, and the Wakkerstroom and Utrecht districts to-
wards Natal are well wooded. But elsewhere the characteristic
features are grasslands, downs, hill slopes, flats, and even many
jwrts of the higher uplands being covered with savannahs generally
aflording good pasturage and fodder for cattle. In the woodlands
the prevailing species are three varieties of yellow wood (Podo-
carpus), often growing to an enormous size, the Cape beech {Myr-
sine), several varieties of tlie wild pear (Olinia) and of stinkwood
{Oreoda-phne), ironwood, and ebony. The Boers and other settlers
have hitherto occupied themselves chiefly with stock-breeding
(sheep, cattle, and horses), hut there can be no doubt that much of
the country is eminently suited for the cultivation of cereals,' yield-
ing two annual crops and producing some of the finest wheat in the
world. Tobacco, the vine, and most European fruits and vegetables
also thrive woU, while semi-tropical products, such as cotton, sugar,
and cotfee, might be raised in the warmer northern districts.
Fauna.—By the early settlers Transvaal was described as tho

"paradise of hunters,"' abounding in the characteristic large
animals, such as the lion, leopard, rhinoceros, elephant, giraH'e,
zebra, quagga, several varieties of antelope, and the ostrich, which
roam over_ the continent from Soudan to the Cape. All these
animals still exist, but in greatly reduced numbers, being now
largely replaced by the domestic animals—cattle, sheep, and horses
—introduced by tho white settlers. All the large rivers are in-
habited by tho hippopotamus and crocodile, the latter giving an
alternative name to the Limpopo ; the bnfi'alo, gnu, eland, spring-
bok, wildbeeste, baboon, and several other members of the ape
family are also frequently met with. Tho country is occasionally
swept by destructive flights of locusts ; but the greatest enemy of
the stock-breeder is the tsetse fly, which infests the coastlands and
many of tho riverine tracts, but shows a tendency to disappear
with the large game, retreating with the advance of the plough.
A tsetse beU-40 miles wide along the whole course of the Limpopo
still bars the spread of European settlemeuts beyond Transvaal in
the direction of the Zambesi.

Inhabitants.—Of the population not more than 50,000 are-whites,
mostly Boers (descendants of the early Dutch, French, and German
immigrants to the Cape), with a large and increasing percentage of
British settlers, attracted in recent years especially to the Lyden-
burg and other mining districts All the rest are natives, belong-
ing mainly to the Basitto and Bechuana branches of the Bantu
family, and consequently allied in speech and to a large extent in
physique to their Zulu-Kafl're neighbourij A considerable number
of these natives have abandoned the tribal state ar.d taken service,
cither freely or by compulsion, with the whites as farm labourers iu
the rural districts, ami as domestic servants in the towns, and are
now also largely employed in mining operations The great bulk
of th6_ rest, who retain their national usages and recognize the
authority of more or less independent tribal chiefs, are concentrated
in the northern and eastern provinces of Zoutpansberg (364,000)
Waterberg (174,000), and Lydenburg (123,000). There are also
about 40,000 in Bloemhoflt (extreme south-west), and the same
number in the western provinces of Rustenbu'rg and Marico, but
only a few scattered groups in all the rest of the country. These
western and south-western tribes (Barolongs, Batlapins, Bakwcnas,
Bakhatlas, &c.)are all Eechuanai; the others mainly MakatLs, as
the Basutos are here onllectively called. It may be stated in a
general way that the whole country south of the Lipalule is now
free of native claims and open to European colonization, while

On tho ronto tetween the Orance and Vaal (183»-37) the " Toor-treklie'B
"

are snfd to have billed u^ ntany as IJUO llonn,

the northern region between that river and the Limpopo is still

to a large extent occupied by unreduced or unbroken Basuto
coraraunilies.

Natural and Political Divisions.—Transvaal has been divided
into three more or less distinct natural regions, determined chiefly

by the relief of the land, and its climatic and economic conditions.

These are—(1) tho Boogc veld, or uplands, comprising the southeni
districts drained by the Vaal and the Drakenbeig highlands' as far

north as the Lipalule, about 35,000 square miles altogether, with
an altitude ranging from 4000 to 7000 feet; (2) the Bankea veld,

or terrace lands, comprising the low eastern zone between the
Drakenberg and Libomba ranges, falling in many places down to a
level of 2000 feet, with an area of 15,000 to 20,000 square miles;

(3) the Bosch tetd, or bush country, comprising all the rest of the
land, with an altitude of 3000 to 4000 feet aud an area of 60,000
square miles. For administrative purjioses the country ia again
divided into thirteen provinces :—Zoutpansberg and Waterberg in
the north ; Lydenburg, Middelburg (formerly Nazareth), Pretoria,
Kustenburg, and Marico in the centre; Utrecht, Loudiua, Wak^j
kerstroom, Heidelberg, Potchefstroom, and Bloemhoff in the south.'
In the southern )iart of Lydenburg lies the somewhat detached
district of New Scotland, comprising some 500,000 acres selected
by the late Mr M'Corkindale as a Scotch pastoral and agricultural
settlement. It is a healthy prosperous country, lying on the slopes
of the Drakenberg, within 310 miles of Durban, Natal. But the
most thickly .settled province is Potchefstroom, a fertile tract,

3500 to 500O feet high, abundantly watered by the Jlooi, Schoea,
and other streams flowing to the Vaal, and well suited for tillagt
and pasturage. Its capital of like name (derived from elements in

those of Potgieter, Scheif, and Stockeustroom, three pojiular Boei
leaders during the early migrations) is the most settled and one ci

the largest towns in Transvaal. The only other places desen.'ing
the name of town are Pretoria, capital of the province of like name
and of the state, occupying a somewhat central position 100 miles
north-east of Potchefstroom, 980 from Cape Town, 820 from Port
Elizabeth, and 400 from Durban ; Barberton, in the Lower Kaap
mining district, 150 miles byroad from Delagoa Bav, only three
years old, but already by far the largest place in the state, with a
population (1887) of 15,000; and Johannesburg, centre of the gold-
tields of the same name, 30 miles soirth-east of I'retoiia, and 72
east of Potchefstroom, founded in 1886, but already larger than
Pretoria, with a population of over 4000.

Administration and Statistics.—Transvaal enjoys representative
institutions, with a volksraad or paiiianwnt of forty-four members
elected for four years, one-half retiring every two years, the
executive being entrusted to a president elected for live years bv
the whole body of electors, assisted by a council of four, the fj-'-

officio vice-president and the state secretarv, with two others
appointed by the volksraad. The revenue, derived chieflv from
laud sales, quit rents, stamps, hnt-tax, and customs, balanced tht
expenditure in 1885, and exceeded it by £15,000 in 1886, the re-
spective sums being £260,000 and £245,000. !n 1884 the publi;
debt was £396,000, the exports (gold, ivory, corn, wool, hides, cattle,
ostrich feathers, &c.) about £600,000, and the imports probaMv
over £1,000,000. The long-projected railwiiy, intended to afl'ord
an outlet to the coast at Delagoa Bay, was completed in 18S7 from
Lorenzo Marques, the seaward terminus, to the Transvaal frontier,
a distance of 50 miles. Transvaal is in telegraphic communication
with the Cape and the rest of the world through the Orange Free
State.

History.—The historic life of Transvaal begins with the "Great
Trek," or general exodus of the Cape Colony Boers, who, being dis-
satisfied, especially with the liberal polim- of the British Government
towards the natives, removed northwards in large numbers betweea
the years 1833 and 1837. By 1836 some thousands had already
crossed the Vaal, that is, had reached tho "Trans-Vaal" couutry,
which at that time was mostly under the sway of the powerful
refugee Zulu chief Moselekatze, whoso principal kraal was at
Mosega in the present Marico district on the west frontier. To
avenge the massacr.i of some emigrant bands, the Boers under
Maritz aud Potgieter attacked and utterly defeated Moselekatze at
this place iu 1837. Next year the Zulu chief withdrew beyond the
Limpopo, where he founded the present Matebele state betweeu
that river aud the Zambesi, thus leaving the region between the
Vaal and Limpopo virtually in the hands of the Trekkers. But
their position was rendered insecure on the east side by the military
despotism of the fierce Zulu chief Dingaan, who, after the murdcii'
of his brother Chaka, had assejted his authority over the whole
of Zululand and most of the present Natal, the situation was
rendered almost desperate by the complete rout and wholesale
massacre (1838) of the right division of the emigrant Boers, who
had ventured to cross the Bnfi'alo under PieterKetief, and who
were defeated by Dingaan, first at Umkongloof (" Aceldama "), then
at Weenen ("Weeping:'), and again soon after under Uys, Ji^ritz,,
and Potgioter, when as many as 600 fell before the irresistible'
onslaught of the disciplined Zulu warrior.;. At -thii cifieal
juncture the Trekkers were saved from J''.itfr%xtcnninatirn •^
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Andries Pretorius of Graaff Reinct, by whom Dinsaan met with a

first check befoic the close of 1838, followed in January 1840 by

a still moifi crushing defeat. Dingaan having been soon after

murdered, llie friendly Panda was set up in his place, and Natal

proclaimed a P.oer repuldic. Cut the British occupation of that

territory in 1813 induced tlio Boers to retire in two bands across

the Drakenbcrg, the southern division settling in the present

OraLge Free State, the northern again passing into Transvaal.

But, owing to internal dissensions, and the perpetual bickerings of

the two most prominent personalities, Pretorius and Potgieter, all

attempts at establishing an organized system of government througli-

oiit Transvaal ended, in failure, till Pretorius induced the British

Government to sign the Sand River convention (January 17, 1852),

which virtually established the political independence of that

region The death both of Pretorius and Potgieter in 1853 pre-

pared the way for a period of internal peace under Pretorius's eldest

son Martliinus Wessels Pretorius, first president of the "Dutch
African Republic," whoso title was afterwards altered (1858) to

that of the "South African Republic." But a fatal element of

weakuess lay in the persistent refusal of the Boers to treat the

natives on a footing of equality, or even with common justice. The
murder of Hermann Potgieter and family (1854), avenged by
Pretorius at Makapan's Cave, was followed (1856) by the "Apprentice
Law," establishing a system of disguised slavery, which was further

strengthened by the sanction (1858) of the Grand wet, or "Funda-
mental Law," declaring that the "people will admit of no equality

of persons of colour with the white inhabitants either in state or

church." Owing to this policy opposition was constantly shown
both to the English tradei-s, disposed to deal fairly with all, and
to tho missionaries, preachers of universal equality, as illustrated

by the plunder of Livingstone's house by the commando sent

against the native chief Secheli in 1852. A brief chronicle must
here suffice of subsequent events down to the present time :

—

1857. Invasion of the Orange Free State by Pretorius; dispute

settled without bloodshed by the treaty of June 1.

1859. Pretorius elected president of the Free State; fails to effect

the union of the two states.

1863. Return of Pretorius, during whose absence affairs had fallen

into confusion ; continued troubles with the natives
;
quarrels

with the Batlapins, Barolongs, and Griquas in the west ; in

the east with Ketchywayo, king of Zululand, about the
Boers' right to the Wakkerstroom and Utrecht districts.

1867. Discovery of diamonds, and llauch's announcement of gold-

fields in the interior.

1868. Pretorius's proclamation extending the boundaries of the

state west to Lake Ngami, east to Delagoa Bay, whence
disputes and negotiations with England and Portugal,

DcKigoa Bay being ultimately awarded (July 1875) to

Portugal by the French president. Marshal MacAIahon, to

whose decision the matter had been referred.

1871. Boundary disputes towards the south-west settled by the
award of Lieutenant Governor Keate of Natal, leading to

the resignation of Pretorius and appointment of President
Burgers.

1875. The Fundamental Law forces Burgers to measures leading to

the war with Sikokuni, chief of the Bapedi, south of the
Olifant river, who claimed large part of Lydenburg and even
of Pretoria ; Burgers's visit to Europe in connexion with the
Delagoa Railway scnemo ; on bis return he finds everything
in the greatest confusion; Boers dispirited by repeated
reverses in the Sikokuni war; an empty treasury; broken
credit ; the state practically bankrupt and exposed to im-
minent danger of invasion by Bapedis and Zulus. Hence

1876-77. Intervention of England, and Sir Theophilus Shcpstoue's
proclamation (April 12, 1877) annexing Transvaal, followed
by the appointment of Sir W. Owen Lanyou as British

administrator.

1880-81. Revolt of the discontented Boers, who, being successful

in a few contests with British troops, induced the British

Government to restore the republic under the "suzerainty"
of the queen, by the treaty of peace of March 21, 1881, a
British resident being appointed, with the fimctions of a
consul-general.

1883. S. J. Paul Kriiger e;ected president.

1884. Convention of Lonaon (February 27, ratified by the volks-

raad, August 8) recognizing the state as the South African
Republic, and considerablyrestricting the British suzerainty.

I? 35. Proclamation (March 23) of the British protectorate over
Bechuanaland, thereby arresting the westward advance of

the Boers into the Bainangwato, Bakwena, Bangwaketsi,
and Barolong territories, and keeping open the great trade

route from Cape Colony through Hopetown and Shoshong
to the Zambesi.

1886. Fresh discoveries of rich auriferous deposits especially in the

Midilelburg province, followed by a great influx of English

speaking, populations, threatening to swamp the Botr
otemeuU

1886. Projected South African confederation, opposed by Kriiger,

but supported by the Orange State, Cape Colony, and a
majority of the Transvaal Boers. Connected with this

scheme is the proposal of a uniform tariff and the immediate
construction of a through railway from Cape Town to

Delagoa Bay. (A. H. K.)

TRANSVERSE FLUTE, The,—or German Flute, as

it was formerly designated in Great Britain,—may be de-

scribed as a musical instrument in which a column of air is

set in vibration by regular pulsations derived from a current

of air directed by the lips of the executant against the side

of an orifice serving as an embouchure, pierced laterally in

the substance of the pipe and towards its upper extremity.

This mode of blowing appears to be of very ancient origin

:

the Hindus, Chinese, and Japanese claim to have used it

from time immemorial ; in Europe the high antiquity of a
lateral embouchure is generally admitted, although it does
not really rest, so far as our present knowledge goes, on
any conclusive evidence.^

The oblique flute of the Greeks was of Egyptian origin,

and it is therefore safest to suppose it to have been like

the instrument frequently figured on the monuments of

ancient Egypt, which, held obliquely, was blown through
the orifice itself of the pipe at its upper extremity. The
same instrument (called " nay ") is still used in Moham-
medan countries. The flute is often mentioned in mediaeval

poetry, but no details of its construction are given. It

was the custom, moreover, to designate various instru-

ments by this name. The oldest representation we know
of the transverse fliite is found in the 11th-century frescos

of the cathedral of St Sophia at Kieff. Eustache Des-

champs, a French poet of the 14th century, in one of his

ballads, makes mention of the " flute traversaine," and we
are justified in supposing that he refers to the transverse

flute. It had certainly acquired some vogue in the 15th
century, being figured in an engraving in Sebastian Vird-

ung's celebrated work,^ where it is called " Zwerchpfeiff,"

and, with the drums, it already constituted the principal ele-

ment of the military music. > Agricola ^ alludes to it as the
" Querchpfeiff " or "Schweizerpfeiff," the latter designa-

tion dating, it is said, from the battle of Marignan (1515),
when the Swiss troops used it for the first time in war.

From Agricola onwards transverse flutes formed a complete family,

said to comprise the discant, the alto and tenor, and tho bass,

—

_j ^_^_^__ respectively. There is evidently
•71" D -

I

«')~ an error in the indications of
vj) ' o '

\
pitch here given, for the instru-

'^ Tt "^ meuts must in fact have produced
"!9" sounds an octave higher than those noted. Prxtorius,*

who in a special note warns his readers against inaccuracies of this

kind which were then frequent, designates the transverse flute as

"traversa Querpfeiff" and "Querflot," and notifies the bass in

^; p_' the tenor andthe
J)

~| asvarietiesthen

J :, and alto (?ft I , discant rasiraz: in use. A flute

in t/ 23 • in ^7^ concert at that

time included two discants, four altos or -tenors, and two basses.

The same author distinguishes between the "Traversa" andthe
"Schweizerpfeiff" (which he also calls "Feldpfeiff," i.e., miU-
tary flute), although the construction was the same. There were
two kinds of ""^ ~] Q respectively; they were em-
" Feldpfeiff," ((^^ J— and ^ -p^ ployed exclusively with the

in ^- y a— military drum."

' The Louvre has two ancient statues (from the Villa Borghese)

representing satyrs playing upon transverse flutes. Unfortunately

these marbles have been restored, especially in the details affecting

our present subject, and are therefore examples of no value to us.

Another statue representing a flute-player occurs in the British

Museum. The instrument has been supposed to be a transverse flute,

but erroneously, for the insufBation of the lateral tube against which

the instrument-iiist presses' his lips, could not, without the interveution

of a reed, excite the vibratory movement of the column of air.

' Musica gdulschl und auszgezogen, Basel, 1511.
' Musica Instru7MvtaUs,'V!itieDheTg, 1529
* OrganograplUa, Wolfenbiittel, 1618.
' It is from the word Pfeiffib&t the French Fifre and the English

Fife, jtUl applied to the mihtary flutes in present use, are evidently

derived.
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Mersenne's' account of the transverse flute, then designated
"Mte d'allemand" or "flflte allemande" in France, is obscure
«DOUgh ; but the tablatures and an "Air de Cour " for four flutes in

his work lead us to believe that there were then in use in France
the sopra-

~~Y'
the tenor ' Q '

' and the bass f v j

—

no flute M)
I

,
or alto

'my flute descend- rl .

in Jr^'cr flute in ij . ing to

The Mtfseum of the Conservatoire ^ Eoyal of Brussels pos-
sesses specimens of all varieties hitherto mentioned except the last.

All of them are laterally pierced with six finger holes ;2 they have
a cylindrical bore, and are fashioned out of a single

piece of wood. Their compass consists of two
octaves and a fifth. The successive opening of the
lateral holes gives rise to a series of fundamental
notes forming the first octave. By a stronger pres-

sure of the breath these notes are reproduced in the
next octaTe higher, and the extent of compass of
the instrument is completed in the higher region

by the production of other harmonics.*
The largest bass flute in the Brussels museum is in

at the French normal pitch A 435 double

^ vibrations per second. It measures. '95

m. from the centre of the blow orifice to

the lower extremity of the tube. The disposition

of the lateral holes is such that it is impossible to
cover them with the fingers if the flute b held in

the ordinary way. The instrument must be placed
against the mouth in an almost vertical direction,

inclining the extremity of the tube either to the
right or the left This inconvenient position makes
it necessary that the instrument should be divided
into two parts, enabling the player to turn the
head joint that the embouchure may be most com-
modiously approached by the lips, which is not at

all easy. The first and fourth of the six lateral

holes are double, but those holes are stopped up
with wax which have become useless. through the
player's habit of using the fingers of the right or

loft hand to cover the higher three holes. The
tass flute shown in fig. 1 is the facsimile of an
instrument in the Museo Civico of Verona. The
original, unfortunately no longer fit for^ use, is

nevertheless sufficiently well preserved to allow of
all its proportionate measurements being given.
The lowest note, E!>, is obtained with a remark-
able amplitude of sound, thu? upsetting a very
Erevalent opinion that it is impossible to produce
y lateral insnfliation sounds which go a little f\%. i

lower than the ordinary limit downwards of the modern orches'tral
fiute.<

The hjai flute cited by Mersenne should not differ much from
that of the Museo Civico at Verona. We suppose it to have been in

y V. , and that it was furnished with an open key like that
* '" o which was applied to the recorders {fitaea deuces) of the

sa^o epoch, the function of the key being to augment
hy another note the compass of the instrument in the lower part
Following Quantz,' it was in France and about the middle of the
I7th ceutury that the first modifications were introduced in the
manufacture of the flute. The improvements at this period con-
sisted of the abandonment of the cylindrical bore in favour of a
conical one, with the wide part in the head of the instrument At
the same time the flute was made of three separate pieces called
head, body, and foot, which were ultimately further subdivided.
The body or middle joint was divided into two pieces, so that the
instrument could be tuned to the difl'erent pitches then in use
by a replacement with longer or shorter pieces. It was probably
about 1677, when Lnlly introduced the German flute into the opera,
that recourse was had for the first time to keys, and that the key
of DJ was applied to the lower part of the instrument" The en-
graving of B. Picart, dated 1707, which ornaments the work of
tho French flautist Hotteterre-le-Eomain,' represents the flute
as having reached the stage of improvement of which we have
just spoken, but the body was still formed of one piece only. In
1726 Quantz," finding himself in Paris, had a second key applied to

' Sarmonif! Pniffrsri;*, "Paris, 1636.
* It Ij usual to Indicate the tonality of Antes by the note produced when the
'»'er«I holes are covered by the flngere. Tbis custom Is objectionable, because

a la tile djspos.aon of tho fingers -which la made use of to sound D. The prac-
tice has for Us res'ilt that the tonality la always a note lower .than the signature
used. Thus the flute m D Is reaUy In C ; that In F In Ek 4c.

> Victor MabUlon, Einit on the Fingering of the Boehm Fluteiljxioa, 1884.
« F«i«, Rapport lur la Fabricalion ies Initrumenli de Musique it rExvositim

Oatverselle de Paris, en 1S55.
» Va-tiKh einer Anueisimg die Flste Iracersiire cu tpielen, Berlin, 17SJ.
• Unless where the contrary Is stated, we have always in view, in descrlbtag

tlw BuccessWe Unprovementa of the flute, the treble flute In D, which is consideredM be typical of the famUy. 7 Prineipu de la Flite TYavertih-e.

.

» "Herm Johann Joachim Quantilui Lebenslanf. von Uira selbst entworfcn,"
In the BIstorueh-KrUtache Betlrage cur Aufnahme der Musik, by Mjipurg,
Berlin, 1764. Quanti was professor ot the tinte to Frederick the Great

Fig. 2.

the flute, placed nearly at the same height as the first, that of the
, intended to differentiate the DJt and the £[». This
innovation was generally well received in Germany, but
does not appear to have met with corresponding success in

other countries. In France and England manufacturers adopted
it but rarely; in Italy it was declared useless.' About the sam'e
time flutes were constructed with the lower extremity lengthened
and furnished with two supplementary keys to produce the CJf and
C. This innovation, spoken of by Quantz, did not meet with a
very favourable reception, and was shortly afterwards abandoned.
Passing mention may be made of the drawing of a flute with a C
key in the Music-Saal of J. F. B. Mayers, Nuremberg, 1741.
The tuning of the instrument to difl'erent pitches was effected,

aa already explained, by changes in the length, and notably by
substituting a longer or shorter upper piece in the middle joint.
So wide were the differences in the pitches then in use that seven
such pieces for the upper portion of it were deemed necessary
The relative proportions between the different parts of the instru-
ment being altered by these modifications in the length, it was
conceived that the just relation could be re-established by dividing
the foot into two pieces, below the key. These two pieces were
adjusted by means of a tenon, and it was asserted that, in this way,
the foot could be lengthened proportionately to the length of the
middle joint. Flutes thus improved took the name of "flfltes k
registre." The register system was, about 1752, applied by Quantz
to the head joint, and, the embouchure section being thus capable
of elongation, it was allowable to the performer, according to the
opinion of this professor, to lower the pitch of the flute a semitone,
without having recourse to other lengthening pieces, and without
disturbing the accuracy of intonation.

The upper extremity of tho flute, beyond the embouchure orifice,

is closed by means of a cork stopper. On the position of this cork
depends, in a great measure, the accurate tuning of the flute. It .Q
is in its right place when the accompanying octaves are ^_q \z
true. Quantz, in speaking of this accessory, mentions J(' P~~
the use of a nut-screw to givft the required position to t^l) JH
the cork. He does not name the inventor of this ap- *^ '^

pliance, but, according to Tromlitz,'" the improvement was due to

Quantz himself The invention goes back to 1726.

When the Method of Quantz appeared there were still in use,

besides the orchestral flute in D, the little fourth flute in G, the
low fourth flute in- A, and the fldte d'amour a note higher ; in

France they had, moreover, the little octave flute in D (octave). A
bass flute in D had also been attempted (see fig. 2). When Ribocq
published his BeTnerkxtngen ilber die Flbte ^ the flute had already
the five keys here shown. This author does r\ ,

not cit« the inventor of thej^e new keys, but X , i

(
jinin?

some claim them for Kusder, a musical-instru- ^^jnjfecl '^ff^^
~

ment maker in London, others for Johann *^^r
George Tromlitz of Leipsic, and Ribocq declares he has seen no flutes

so constructed other than by these two makers. But Tromlitz lava
no claim for himself to the credit of this improvement. He only
says that "he had occupied himself for several years in applying
these keys so as not to augment the difliculty of playing, but, on
the contrary, to render the handling of them as easy as possible. " ^^

We may therefore regard the London maker as the author of tho
first flute witli five keys, with, however, a reservation aa to the g4
key, which, from 1727, had been applied by Hoffmann of liasten-

berg " to the transverse flute and tno oboe. The higher key of Cti,

adopted from 1786 by Tromlitz, we believe to have been first re-

commended by Ribocq (1782).

In 1785 Richard Potter, of London, improved Quantz's slide

applied to the head joint as well as to the register of the foot by
a double system of tubes forming double sliding air-tight joints.

In the document^* describing this improvement Potter patented
the idea of clothing the holes which were covered by keys formed
by metal conical valves. The keys mentioned in the patent were
four,—Dj, F, gJ, A^ The idea of extending the compass of the
flute downwards was taken up again about the same time by two
players of the flute in London named Tacet and Florio. They de-
vised a new disposition of the keys C and CJf, and con fided the execu-
tion of their invention to Potter. In Dr Arnold's New JnstrUctions

for the German Piute occurs a tablature, the engraving of which
goes back' to the end of the 18th century, and bears the following
title, " A Complete Drawing and Concise Scale and Description of

Tacet and Florio's new invented German Flute, with all the addi
tional keys explained." It explains the use of six keys,—C, Cf,
Djf, F, G^, Ait—that are not always figured, because the employ-
ment of so many keys was at once admitted. Tromlitz himseU,
who, however, made flutes with nine keys,—adding E[», another F,
and Clj, declared that he was not in favour of so great a complica-
tion/ and that he preferred the flute with only two keys, DJt and Ej>,

» Antonio Lorenzonl. Saggio per hen ionare il ftauto traverso, VIcenza, 1779.
10 Atti/uhrlicher uTui gnindlicher Untcn-icht die Flote tu spiefen, Leipsic, 1797

Compare Schilling, Univ.-Lexicon, Leipsic, 1835. . '» Stendal, 1782.
1' Kunc Abhamdiung vov Floicn^ielcn, Lclpalc, 1788.
" QerbCT, Uxlcor. rf.r TminiKller, Lelpslc, 1790 u English patent, No. 1499.



T R A— T R A 521

,\tith a register loot joint and a cork nut-screw at the head joint.

I'hia instrument met all requirements. He was even against the

use of the keys for Cj] ami C|, hcc.iuse they altered the recognized

([.uality of tone of the instrument. When Tromlitz published his

method, the family of flutes had become modified. It compre-

hended only the typical flute in D, the fliite d'arnour a minor

third lower, a "third" flute a minor third higher, aud, finally,

the little octave flute.

While Tromlitz was struggling in Germany with the idea of

augmenting tlic compiiss bf the tlute downwards by emi'loj'.ing open

keys for Ch and CJJL, an Italian, Giovanni Batista Orazi,' increased

the scale of the instrument downwards by the application of five

new keys, viz., B, Bl>, A, A\), and G. At the same time that he

produced this invention " he conceived the plugging of the lateral

holes by the valve keys then recently invented by Potter. But

it. was hardly possible to obtain a perfect plugging of seven lateral

holes with the aid of as many keys, for the control of which there

wtre only tlie two little fingers, and therefore this invention of

#razi proved a failure.

In 1808 Frederick Nolan,' of Stratford, near London, conceived

an open key, the lever of which, terminating by a ring, permitted

the closing of « lateral hole at the same time the key was being

acted upon. The combination in this double action is the embryo

of the mechanism that a little later was to transform the system of

the flute. Two years later Macgregor,' a musical-instrument maker

in London, constructed a bass flute an octave lower than the ordi-

nary flute. The idea wa.s not new, as is proved by the existence

of the bass flute mentioned above. The ditference between the two

instruments lies in the mechanism of the keys. That employed by
Macgregor consisted of a double lever, a contrivance dating from

befpre the middle of the 18th century, of which the application is

seen in an oboe of large dimensions preserved in the National

Museum at Munich.'
About 1830 the celebrated French flautist Tulou added two mora

keys, those of FS and Ci, and a key, called
. >

"de cadence," to facilitate the accompany- jJjT^ -••i
—

~-»-

ing shakes.
_

-g: --t- — ^
To increase the number of keys, to improve _jj. i

'

their system of plugging, and to extend the .mx
•cale of the instrument in the lower region, XT

\
~

—these had hitherto been the principal problems dealt with in

the improvement of the flute. No maker, no inventor whose
labburs we have called attention to, had as yet devoted his atten-

tion to the rational division of the column of air by means of the

lateral holes. In 1831 Theobald Boehm, a Bavarian, happening to

be in London, was struck with the power of tone the celebrated

Knglish performer Charles Nicholson drew from his instrument.

Boehm learned, and not without astonishment, that his English

colleague obtained this result by giving the lateral holes a much
greater diameter than was then usually admitted. About the

same time Boehm made the acquaintance of an amateur player

named Gordon, who had effected certain improvements ; he had
bo'ed the lateral hole for the lower E, and had covered it with a

key, while he had replaced the key for F with a ring. These innova-

tions set Boehm about attempting a complete reform of the instru-

ment.' He went resolutely to work, and during the year 1832 he

produced the new flute which bears his name. This instrument is

distinguished by a new mechanism of keys, as well as by larger

holes disposed along the tube in geometrical progression.

Boehm's system had preserved the key of Gj(| open ; Coche,^a

professor in the Paris Conservatoire, assisted by Auguste Buffet

the younger, a musical-instrument maker in that cit}*, modified

Boehm's flute bv closing the Gjf with a key, wishing thus to render

the new fingering more conformable to the old. He thus added a

key, facilitating the shake upon C^ with Djt. and brought about
ome other changes in the instrument of less importance.

Boehm had not, however, altered the bore of the flute, which had
been conical from the end of the 17th century. In 1846, however,

he made further experiments, and the results obtained were put in
• practice by the construction of a new instrument, of which the body
was bored cylindrical, but the head was modified at the embouchure.
The inventor thus obtained a remarkable equality in the tones of

the lower octave, a greater sonorousness, and a perfect accuracy of

intonation, by establishing the more exact proportions which a

column of air of cylindrical form permitted.

The priority of Boehm's invention was long contested, his

dotrartors maintaining that the honour of having reconstructed

the flute was due to Gordon. But an impartial investigation

' Saggio per costt-uire e stionare un Jlauto traverso enarmonico che ha i ^aoni
frojijt del V'ioUno, Rome, 1797.

2 The idea of this large flute was talcen up again in 1819 by Trexler of Vienna,
who called it tlic "panaulnn." 3 Patent, No. 3183. * Patent, N'o. 3343.

* Another specimen, almost the same, constnicred about 1776, and calied
" Batse de Musette," may be seen in the Museum of the Paris Conservatoire.

• See Uebfi' den Flotenbaa and die neueslen Verbesaerungen desfeiben. Mainz,
1847; and W. S. Broadwood, An Essai/ on the Construction of Flutet originally

written by Theobald Boehm, publtslied uich the addition of Correspondence and
other Documents. I.ondnn. 188*2.

£xatnen crit inue de la Fii'Ue Ordinaire romj>aree it la FlCte Boehm, Paris, 1*^.

vindicates the claim of the former to the invention of the large

lateral holes.* His greatest title to fame is the invention of the

mechanism which allows the production of the el«ven chromatic

semitones intermediate between the fundamental note and its first

harmonic by means of eleven holes so disposed that in opening
them successively they shorten the column of air in exact propor-

tional quantitie^s.® Boehm ^^ has published a diagram or scheme to

be adopted in determining the position of the note-holes of wind
instruments for every given pitch. This diagram gives tlie positiou

of the intermediate holes which he had been enabled to establish by
a rule of proportion based on the law of the lengths of strings.

The Boehm flute, notwithstanding the high degree of peifection

it has reached, has not secured unanimous favour ; even now there

ai-e players who prefer the ordinary flute. The change of fingering

required for some notes, the great delicacy and liability to derange-

ment of the mechanism, have soniething to do with this. In Eng-
land especially, the ordinary flute retains many partisans, thanks to

the improvements introduced by a clever player, Abel Siccania, in

1845." He bored the lateral holes of E and A lower, and covered

them with open keys. He added some keys, aud made a better

disposition of the other lateral holes, of which he increased the

diameter, producing thus a sonorousness almost equal to that of
the Boehm flute, while yet preserving the old fingering for the

notes of the first two octaves. But in spite of these improvement*
the old flute will not bear an impartial comparison wiUi that of

Boehm. (V. M.)

TRANSYLVANIA (Germ. Siehenhurgen), a mountain-

ous principality (Gross-Fiirstentbum) forming the extreme

eastern portion of Austria-Hungary, is bounded on the

W. and N. by Hungary proper, on the E. by Bukov^ina

and Moldavia, and on the S. by Walachia. The German
name is usually derived from the seven principal fortified

towns or " burgs " founded by the German colonists,

though some authorities prefer to connect it with the Zibin

Mountains on the south frontier. The Latin name appears

first after the 12th century, and signifies "beyond the

woods," i.e., from Hungary ; the Magyar and Roumanian
names (Erdely and Ardealu) both mean " forest-laud."

For all political and administrative ends, and in the official

statistics and returns, Transylvania is now wholly incor-

porated with Hdngary {q.v.), and to all intejits and pur-

poses is a part of that kingdom. The principality has the

form of an irregular circle, with an area of about 21,000

square miles, and is on all sides surrounded by mountai'n

chains, while the interior is barred and striped with lower

ranges. On the west or Hungarian side there are various

wide and comparatively easy passes into the interior, but on

the east and south frontiers the lofty bounding mountains

present steep and rugged faces outwards, giving to Transyl-

vania the general aspect of a huge natural fortress. These

mountains are a continuation of the Hungarian and
Galician Carpathians ; in fact, the mountains of Transyl-

vania may be regarded together as forming the south-

eastern main group of the Carpathian system. The
loftiest and most rugged peaks are on the north and south

boundaries. Os the north the highest summit is the

Pietross (7534 feet), one of the Rodiia Alps ; on the south

are the Butshetsh (8262 feet), the Konigstein (7357 feet),

and the Negoi (8340 feet). The east is bounded by-

several parallel chains, the highest peak in which is the

Pietrossul (6910 feet) ; and on the west border the greatest

height is attained towards the south, where several peaks-

reach 7200 feet. On the west are the Transylvacian

Ore Jlountains (Erzgebirge), with the curious Detunata.

("thunder-smit"), and the Bihar group, with its numerous

caverns. There are numerous valleys, ravines, and canons

in the network of mountains covering the interior of the

country, but it is only along the courses of the principal

rivers that plains of any size are found. The chief rivers,

are the Aluta or Alt, which flows south, pierces the

southern boundary mountains at tlie Rother Thurm Pass,

8 Tliey existed lonp liefoie, however, in tlic Chinese Ty and the Japanese Puj/e.

i> The reader may consult with advantage Mr C. Welch's Btstory of the Boehnt

Flute (London, 1883), whevein ail the documents relating to liiis intfrcstlng 4i»
cussion have been collected with greai ininnrtialily.

10 See the Essay on the Construrtwn of flutet. already cited.

11 Patent. No. 10Sfi3.
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and joins the Danube, and the Maros, to the west, and the

Szaraos, to the north, both tributaries of the Theiss, which
also falls into the Danube. All these are navigable, and are

fed by various tributaries. The largest lake is the Hodoser
or Eseger See, 13 miles long. Transylvania abounds in

mineral springs of all kicds, especially saline and chaly-

beate. The climate is tolerably severe : hot summers alter-

nate with very cold winters ; but the rainfall is not great.
The mineral wealth of Transylvania is very considerable. Gold

is found in certain quantity in mines, and it is also "washed" in
some of the streams, chiefly by Gipsies. The gold is often found
in conjunction with tellurium (first discovered in Transylvania iu
1782, and until the present century not found anywhere else, see
Tellukium). Sib'er, copper, lead, and iron are also worked to
some profit. Coal occurs in considerable abundance, and it is

mined in the Schilthal, but; the superabundance of timber has re-
tarded its exploitntion. Hills larg:iy formed of pure salt are met
with hero and there, and there are also very rich subterranean
deposits of salt, sometimes cropping up on the surface. Some of the
saline springs also yield salt enough to render their evaporation
profitable. The vegetation of Transylvania is luxuriant, except of
course iu the higher mountain zones. Fruits abound, as apples,
[lears, peaches, apricots, plums, cheiries, chestnuts, and almonds

;

nmlberries are also cultivated. The vine flourishes best in the
valley of the llaros. Agriculture is one of the most important
industries, though the available good land is by no means fully
taken up. The chief crop is maize ; but wheat, rye, and other
grains, potatoes, saff'ron, hemp, flax, and tobacco are also grown.
Extensive forests clothe much of the country, but are in a some-
what neglected condition. On the boundary mountains the trees
are mainly coniferous ; in the interior oaks. elms, beeches, and
ashes are conspicuous.
The forests afford cover for many wild animals. Bears, wolves,

foxes, boars, and various varieties of game are found, and on some
of the mountains the chamois. There is abundant pasturage on
which excellent cattle are reared ; and in some districts buHaloes
are bred for draught purposes. More important is the breeding of
a sturdy race of horses, thousands of which are annually exported.
The mountains maintain very large flocks of sheep, of which two
kinds are distinguished—with a fine short-stapled and a coarse
long-stapled wool respectively. Silkworms are bred, and some silk
is spun ; and the export of honey and 'j.ax, from both wild and
domestic bees, is not inconsiderable. Nether the means of com-
munication with the external world nor the manufacturing industry
in Transylvania is developed to any important extent; the latter,
indeed, has 'to a certain extent gone back. The roost industrious
and in general the most advanced of the population are the
" Saxons "

; and trade, the great bulk of which is with Roumania,
is mainly iu the hands of Armenians and Greeks. The chief com-
mercial centres and principal towns are Hen-mannstadt, Kronstadt,
Bistritz, and Szaraos-Ujvar.

Perhaps the most interesting point in connexion with Transyl-
vania is the variety of its population, which in 1880 numbered
2,084, Oi8 in all. Until 1S43 the chief influence and privileges,- as
well aa the only political rights, were divided among the three
"privileged nations" of the Hungarians, Szeklers, and Saxons.
The first are the descendants of the Magyar conquerors. The
Szeklei-s, i.e,, "guardians," chiefly on the east borders, settled in
eastern Transylvania to act as guardians of the frontiers. The
Saxons are the posterity of the German immigrants brought by
King Geisa II. (1141-1161) from Flanders and the lower Rhine to
cuUivate and repeople his desolated territories. At first these were
known as Teutones, Teutonici Hospites, and Flandrenses, but since
the beginning of the 13th century the general name of " Saxons,"
as tantamount to " Germans," has prevailed {cf. Saxony, vol. xxi.
p. 351). The Hungarians and Szeklers together number 609,208,
and the Saxons 204,713, but by far the most numerous clement,
though long excluded from power and political equality, is formed
by the Walachians or Roumanians, 1,146,611 in number, a mixed
race, not entitled to the descent which thev claim from the early
Koman colonists of Dacia. The Gipsies of "Transylvania, who are
hcaid of under a voivode or prince of their own in 1417, are esti-
mated at 46,460; many of them have abandoned a nomadic life
md have taken to agriculture or gold-washing. Jews, Armenians,
Bulgarians, Ruthenians, !>nd Greeks are also represented in the
medley of peoples. About 70,000 (chiefly children) are returned,
iinclassed, as "not able to speak." The Magyars are mostly
Roman Catholics or Unitarians, the Germans Protestants, and the
Roumanians adherents of the Greek Church.
Transylvania formed part of the Roman province of Dacia.

After the withdrawal of the Romans the country becaae fox-

centuries the prey of the various peoples who swept across it in
their restless migrations. At the beginning of the 11th century
'innii StooheB l_ if Himcarv made hiLiself master of the lan.l,
'vlijLh waa tneuueiorwaru governcu as an Hungarian province Ln a

voivode. In 1638 the voivode, John Zapolya, succeeded in render-
ing himself independent, and he and his successors, who were
generally elected by the people, were supported by the Turks
against the house of Austria, while the difKcult nature of their
country preserved them on the other hand from becoming too
dependent on their powerful allies. After the defeat of the Turks
at Vienna in 1683, their influence in Transylvania waned, and in
1699, by the peace of Carlowitz, the Porte acknowledged the
suzerainty of Irfopold I. of Austria over Transylvania. By the Leo-
poldine diploma of 1691 Leopold had guaranteed the ancient rights
and laws of the land, and united it formally with the Hungarian
crown. In 17S5 Maria Theresa made it a grand principality (Gross-
Ftirstenthum). The eflbrts of the Roumanian inhabitants to
secure recognition as a fourth "nation," and the opposition of the
non-Magyar population to a closer union with Hungary, led to
troubles and disagreement early in the 19th cetftury, culminating
iu bloody internecine struggles in 1848. In 1849 Transylvania
was divided from Hungary by an imperial decree, and became an
Austrian crown-laud ; but in 1S60 the old order was renewed,
and the complete incorporatiou with Hungary v as priRcted in
1868. Since that time the policy of the Huugaiian party has on
the whole prevailed, and the Magyarization of the principality is
steadily being carried through, in spite of the bitter protests and
discontent of both the Saxons and Roumanians. An Hungarian
university was founded at Kkuseuburg in 1872 ; and Hungarian is
recognized as the ofliciai language. (F.°MU.)
TRAPANI, a seaport of Italy, capital of the province

of Trapani, and an episcopal see, lies on the extreme
north-west coast of Sicily, 19 miles to the north-north-east
of Marsala and 4 miles to the west-south-west of Monte
St Giuliano. It lies on a sandy peninsula resembling a
sickle (whence the name, from Spe-n-avor), projecting west-
ward and concave towards the north. It is a place of

considerable enterprise; the streets are, comparatively
speaking, regularly built and well kept ; and the popula-
tion are above the arverage iu industry and intelligence.
The town is still surrounded by a wall with bastions.
Some of the mediaeval houses are interesting architec-
turally, but none of the public buildings require special
notice. Among the institutions of Trapani may be men-
tioned the lyceum (with natural history collection and
picture gallery), the gymnasium, the tech"hical and navi-
gation ochools, and the library. Some of the churches
contain choice works of art. The industries of the pla<:e

include linen manufacture and works in coral, wood, iron,

marble, alabaster, mother-of-pearl ; there are also extensive
salt lagoons in the immediate neighbourhood, and there is

considerable traffic in salt, soda, sulphur, and grain. The
harbour, on the south-west side of the sickle, is sheltered
by a mole and protected by a fort in the islet of Colum-
bara; it has a lighthouse at the entrance, and is accessible
to vessels of about 400 tons. The population in 1881 was
32,020.

Trapani, the ancient Drepanwm or Drepana, was the seaport of
Eryx (see Eryx and Monte San Giuliano), and is represented
by Yirgil as the scene of the death of Anchises, and of the funeral
games celebrated in his honour. Towards the beginning of the
First Punic War (,:. 260 B.C.) it was made a fortress by Hamilcar
Barca, who removed hither the greater number of the inhabitants
of Eryx, the remainder being transferred in 249. It fell into the
hands of the Romans-at the end of the war, and docs not figure
again in ancient history. It appears, however, to have continued
to flourish as a commercial town, being mentioned both by Cicero
and by Pliny. In the Middle Ages it became a royal residence

TEAPPISTS. The abbey of Notre Dame de la Maisoo-
Dieu de la Trappe was founded in 1140 by Rotrou, count
of Perche, at Soliguy-la-Trappe, a village of Haut-Perche,
now in the arrondissement of Mortagne, department of
the Orne, so named from the narrow gorge which forms
its entrance, comparable to a trap-door. It was at first

attached to the congregation of Savigny, a minor off-

shoot of the order of Fontevrault, but that congregation
was united in 1148 to the Cistercian order, and, by
the special intervention of St .Bernard, was affiliated,

with ali its dependencies, to his own abbey of Clairvaux
^^" medicBvul monastic order fell more rapidly andNo
signally from thi spirit of its original institute than the
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CisteVcian, and La Trappe formed no exception to the

general decay. Indeed, its geograpliical position in a

district fiercely contested during tlie long war between

France and England hastened its declension, for it was

several times taken and pillaged, while the members of the

community, at last compelled to break up and disperse,

returned at the close of the war with their traditions

interrupted, their discipline relaxed, and their moral tone

deteriorated. Nor was this the worst. The introduction

of the "commendam" system into the French Church,

whereby secular ecclesiastics were empowered to hold

monastic benefices without residence or conformity to the

rule of the society in which they ranked as heads, wrought

yet further mischief ; and, though the Trappists at first

endeavoured to resist Jean du Bellr,}-, the celebrated

bishop of Paris (afterwards cardinal-bishop of Ostia),

whom Francis I. nominated in 1526 as abbot commend-
atory, and were upheld by the pope in continuing to elect

their own abbots, yet their efforts were fruitles.s, and Du
Bellay was succeeded by a series of titular abbots, under

whose nominal rule the estates of the abbey wer^e impov-

erished, the buildings suffered to fall into nearly total ruin,

and the conduct of the monks became a public scandal.

In fact, the community was broken up, the dismantled

monastic buildings were abandoned to a few domestics and
their families, and the scattered Trappists seldom reas-

sembled save for hunting parties and similar amusements.

Such was the condition of things when a reformer arose

in the person of one of those very abbots commendatory
who had been the ruin of the institute.

Arniand Jean Bouthillier de RancL', second son of Denis
Bouthillier de Rancd and Charlotte .Joly his wife, was
born in Paris on January 9, 162G. By his father's side

he was sprung from a patrician family of Breton origin

long settled in Normandy ; by his mother's he was con-

nected with powerful members of the official hierarchy.

His near kindred v.'ere wealthy, titled, and highly placed

in the magistracy, the army, and the dignities of the

church ; while the fact that Cardinal Richelieu was one of

his sponsors and gave him his own fore-names sufiiciently

attests the political influence just then at their disposal.

The child showed early tokens of considerable abilities,

and was intrusted by his/ father to accomplished tutors,

under whom he made rapid progress. lie was originally'

intended to enter the order of the Knights of Malta, but
the dcp.th of his elder brother in 1G37, after a long illness,

changed liis father's plans, and the child (who had been
tonsured in 1635 by way of precaution against such a
contingency) was at once put in possession of the various

benefices which had been secured for his elder ; so that,

while still under eleven years of age, he was csnon of

Notre Dame de Paris, abbot of La Trappe, of Notre Dame
du Val, and of St Symphorian of Beauvais, and prior of

Boulogne, near Chambord, and of St Clementin, in Poitou.

In 1642 he was sent to the Coll(5ge d'Harcourt, where he
began the usual course of philosophy, but addicted himself

almost at once to- the then popular study of judicial astro-

logy, which he soon forsook for the cognate delusion of

alchemy. Nevertheless, he distingui.shed himself in the

more accredited studies of the college, and graduated as

M.A. in 1644. It was then usual for Parisian students in

theology to attend the course of lectures delivered at the

Sorbonne, but De Ranct' preferred to return home and
pursue his theological studies under private instruction

He was ordained deacon in 1648, and, being in the hey-

day of youth, with high spirits and popular manners, fell

readily into the dissipations of the time, leading a very
i:Tegular life, yet not so as to forfeit the goodwill of even
his stricter acquaintance. He was ordained priest in 1651,
but made no alteration in his habits, and yet so far koijt

up his studies that, wnen examined in 1652 for his licence

as bachelor in theology, he came out at the head of the

candidates, while the famous Bossuet ranked only as third.

In 1653 he lost his father, who bequeathed property to

him which doubled his already large income, and in 1654

he graduated as doctor of divinity, when his uncle, the

archbishop of Tours, made him one of his archdeacons,

hinting that this preferment would be merely the prelim-

inary of a mitre. He never so much as pretended to

discharge the duties of his new office, but spent his time

amusing himself at his chateau of Verctz ; in despite of

which his uncle nominated him as deputy from the

diocese of Tours to the general assembly of the French
clergy convoked by the king in 1655 to discuss- the

Jansenlst controversy. The chief matter of interest in

this connexion is that he was one of the minority of 65
doctors of the Sorbonne who refused to vote, with the

majority of 127, a censure upon the Jansenist leader

Aniauld, thougli he took part later against that school.

The sudden death of the duchess of Ilohan-Montbazon,

with whom he was intimate, and whose relations with him
were the subject of much hostile comment, is said to have

been the first great shock which began the process of

change in his views of life and duty. A story, which was

first given currency in an anonymous account of his con-

version published at Cologne in 1668, much heightens this

by alleging that De Ranee arrived at the duchess's house

unaware of her death, and went direct to her apartment

without being warned by the servants, only to find her

head lying apart from her decapitated body, having been

cut off because the coffin was too short and there was no

time to procure another. The truth of this story (itself

containing several improbable incidents) was promptly

denied by Jlaupeou, the earliest of De Rancii's biogra-

phers, and has been rejected by Bayle and St Simon,

though accepted by La Harpe and Voltaire. What is cer-

tain is that the alteration in his habits nearly synchronizes

with the death of Madame de Montbazou, and that the

years 1657, 1658, and 1659 were mainly spent in solitary

studies or in visits to the monasteries of which ho was

titular head, varied by conferences with eminent ecclesi-

astics whose advice he sought, while in 1660 the death

of the duke of Orleans, whose chief almoner he was,

appears to have given the final direction to his thoughts,

though it was not for some years that he carried out his

new plans to the full. His first resolution was to sell

his patrimony and resign his benefices, and in 1662 he

actually sold his chateau of Yeretz, made over two man-

sions in Paris to the hotel-dieu, and obtained permission

to transfer all his abbeys except Boulogne and La Trappe

to resident heads chosen by himself. His canonry of Notre

Dame had been resigned so far back as 1653 because of

some difficulty about residence. After making provision

for family claims, and retaining a comparatively small sum
for the repair of Boulogne and La Trappe. he distributed

the remainder of his property to the poor. In 1662 ho

visited La Trappe, which he found in a dep!or!\b!» condi-

tion, and the few resident monks so indisposed to listen

to his projects of reform that they threatened to murder

him and throw his body into the abbey ponds. In his

i
turn he threatened them with the king's direct interfer-

I
ence, and such was the terror of Louis XIV. 's name that

I
they at once submitted, and consented to retire upon the

I payment of a moderate pension ; whereupon De Ranee

,
filled their places in 1663 with monks of the strict

I

Cistercian observance, and carefully repaired the monastic

I

buildings tliere and at Boulogne. In that same year he
' finally decided to enter the monastic life, and began his

noviciate at the Cistercian abbey of Perseigne in Maine,

assuming, on his profession in 1664. the actual lieadship



524 TRAPPis rs
of the abbey of La Trappe, whose nominal abbot he had
been for nearly thirty years. Associating himself with

other personages who desired to revive the Cistercian dis-

cipline, he made two journeys to Rome to obtain papal

sanction for their plans, and after considerable delay a
brief was procured from Alexander VII. authorizing the

abbot of Citeaux, as general of the Cistercians, to hold a

grand chapter of the order to discuss the proposed reforms,

which actually did meet in 1667. But De Ranee's ideas

went much beyond the mere re-establishmfint of the strict

observance ; and, though he judged some details of the

original rule unsuited to his own day, and blended with it

some particulars borrowed from the Benedictine rule, yet

he was so far from diminishing its general austerity that

he added to the protracted fasts, the total abstinence

from flesh-meat, fish, eggs, and wine, the laborious manual
occupations, the hard. beds, and the severe asceticism, even

in the church services, which made part of the original

rule, also the obligation of perpetual silence, save at prayers

(to which eleven hours daily are devoted), and save also

the " Memento mori-" with which the Trappists greet each
other on first meeting, which is the distinguishing feature

of La Trappe, a rule from which none are dispensed save

the abbot and the guest-master, as obliged to hold some
degree of intercourse with outsiders ; and he further or-

dained that each monk should spend some time each even-

ing digging his own grave, and should sleep on straw in

his coffin for a bed. These austerities, though cheerfully

embraced by the monks of La Trappe, and attracting

enthusiasts from without, were far from being approved

generally, even in the Cistercian order itself, and, when a
decree was issued by the council of state in 1675 giving

the abbot of Citeaux absolute authority over all Cistercians

of the strict observance, De Ranc6 took alarm, and, think-

ing it possible that an attempt might be made to mitigate

the severities he had introduced (particularly as the mor-
tality amongst the members of his society had been very

large, and was currently attributed to insufficient nutri-

ment), induced them to renew their vows and to pledge

themselves against the admission of any relaxations. Nor
was he content with opposing this kind of resistance to

the bishops, abbots, and others who remonstrated with
him upon the subject, but he also took up his pen in

defence of his views, and published in 1683 his treatise

De la Saintete et des Devoirs de la Vie Monastique, which
involved him in much controversy, notably with the

learned Benedictine Mabillon, who replied to him in his

well-known work Traite des £tudes Monastiques, published

in 1691. Advancing years and unremitting asceticism

told even on the strong constitution of De Rancd, and he
found himself unable to take his share of the manual
labours of the house, or even to be present in chapter, so

that in 1695 he felt obliged to resign the abbacy, and jiro-

cured the nomination of the prior Zosimus to succeed him,

but he died before the arrival of the bulls for his instal-

lation, and Dom Francis-Armand was substituted in his

room, and inducted into office in 1696. He proved a
failure as a ruler, and La Trappe broke up into two fac-

tions during his headship, some holding to him and
others to De Ranc^, till the new abbot resigned in a fit of

disgust of which he soon repented, but could not succeed

in recalling his abdication. Dom Jacques de la Tour, a
man in sympathy with De Ranc6, was then nominated by
the crown, and while he was still abbot De Ranc6 died,

on October 20, 1700, in the seventy-fifth year of his age.

De Ranc6 was a tolerably copious author, though most
of his writings were little more than occasional pamphlets
suggested by the controversies in which he was engaged,

jihort devotional treatises, and notices of deceased members
•4 his-community, but his reputation for ability and scholar-

ship was never contested, tie was a successful admini-

strator, and, though the exiceme severity of his institute

resulted fn the failure of fully six-sevenths of the postu-

lants who presented themselves, he gathered round him
during his government of the abbey no fewer than three

hundred ascetics, French, Belgians, Germans, Italians, and
Irishmen, one-third of whom were drawn from less austere

communities or from the ranks of the parochial clergy and
candidates for the priesthood. Of lay outsiders who joined

him, the largest proportion consisted of rural artisans and
labourers, and of soldiers, from officer to private (a class

for which La Trappe has always continued to have attrac-

tions), with a small sprinkling of the legal profession ;

while two physicians and a single tradesman complete the

tale of those who persevered out of the two thousand or

so who presented themselves. No daughter houses were
founded from La Trappe during De Ranch's life, for, though

he was ready enough to send some of his monks for a time

or even permanently to revive the Cistercian discipline in

other monasteries, he was opposed on principle to every

scheme which tended to drain the resources of La Trappe

itself, and it was not till 1705 that the first offshoot of the

Trappists was planted at Buon-Solazzo, near Florence, at

the solicitation of Cosmo III., grand-duke of Tuscany.

No remarkable events occurred in connexion with La
Trappe till the French Revolution, when the order was
included in the general suppression of monastic societies

by the Constituent Assembly in 1790. Even then the high

character borne by La Trappe, and honourably distin-

guishing it from too many monasteries at that time, seemed
likely to exempt it from the common fate, and great efforts

were made to obtain its exclusion from the operation of

the decree. A petition addressed by the Trappists to the

National Assembly was referred to the council-general of

the department of the Orne at Alencon, which reported

against it to the ecclesiastical committee of the assembly,

though admitting that all the local municipalities which
they had consulted were in favour of sparing the abbey.

Dom Augustin (Louis Henri L'Estrange), at that time

master of the novices, foreseeing the result of the inquiry,

went to Switzerland to provide a refuge for the brethren,

and obtained permission from the authorities of canton

Freiburg to take possession of Val-Sainte, an unoccupied

Cistercian monastery, and to bring no more than twenty-

five persons thither. This necessitated leaving more than

a hundred at La Trappe to await the coming storm, whicii

burst upon Trinity Sunday, June 3, 1792, when com-
missioners seized all the movable goods scheduled in their

inventory, and compelled the inmates to disperse. Some
betook themselves to Soleure ; a few retired singly into

private dwellings ; but various groups set out together to

found colonies in Spain, Germany, England, and Ca-nada ;

while the earlier Swiss and Tyrolese houses were compelled

to break up and seek refuge elsewhere from the French
invaders. But amidst all diificulties and discouragements

the order not merely maintained itself, but grew and
strengthened, and in 1808 ventured to plant anew two
houses in France itself. This same year, however, saw the

division of the order into two congregations, because the

Trappists of Darfeld, under their prior Eugene de Prade,

resisted what they considered to be the excessive demands
made upon them by the abbot of the order, that very

L'Estrange who had led out the colony of Val-Sainte (and

who had been constituted its head, and that of the whole

society, by a brief of Pius VI. in 1794), and the dispute

was appealed to Rome, with the result that in June 1803
judgment was given against L'Estrange, and Darfeld was
erected into an independent abbey under De Prade as

abbot, and subjected to the jurisdiction of the bishop of

Miinster. Nearly every Trappist house at this ^ate^as
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ivithiii Xapoleon's dominions, and. as the order sided with

the pope against tRe emperor, the latter expelled its monks

from all monasteries in the empire, and imprisoned not a

fc« of them. With Iiis fall they revived again, and ob-

tained permission to return to France, whither between

181-tand 1825 they drifted back from most of their places

of. exile, though 1450 were expelled anew in 1880 under

the operation of the Ferry laws. La Trappe itself was

repurchased by L'Estrange, and became once more the

mother house, while there are Jifteen other French mon-

asteries of the order, four Belgian, two English (Mount St

ISernard, Leicestershire, and Stape Hill. Dorset), two in

Ireland, one each in Germany, Savoy, and Algiers, two in

Italy, two (Gethsemane in Kentucky and Xew Melleray

iu Iowa) in the United States, and one originally settled

in Pennsylvania, but now at Tracadie in Nova Scotia. An
order of Trappistine nuns was founded by Dom Augustin

in 1827, and has nine French houses and one English. The
total numbers are computed at 3000 members of both sexes.

The bibliograiihy relating to De Ranee and the Trappists is

copious, anil the following list is not exhaustive. Savary (Bishop
of Scez), Imago li. P. Dom. Ann. Joan. Ic Bouthillier de Jlance,

Abbatis dc Trajyjja, 1701 ; Maupcou, Viedc M. I'Abbi dc la Trappe,
I'aris, 1702; Marsollier, Vie dcVAble BcuthiUicr de Ilanci, Paris,

1702; Le Nain (brother of Tillemont), I'ie dc Lc Bcuthillicr dc

Itanci, Abli el BtfonnateuT de la Trupix, Kcuen, 1715 ; Inguiiubert,

Genuinns Cliaractcr D. Arm. Joannis Bnllilicri Hauceei, Komc,
1718; Cliarlcs Butler, "Life of De Ranee," Miscellanies, vol. iii.,

London, 1817; Dubois, Hisloire de tAbb6 De Raiici ct dc sa JUfonnc,
2 vols., Paris, 1866; Felibien, Description de la Tra]>i>e, Paris,

1672; Helyot and Badiche, Hisloire dcs Ordres Religieux,&Tt. "La
Trappe, " Paris, 1859 ; Wetzer and Welte, Kirchenlexicon, art. " Trap-
Listen," Freiburg, 1849. (R. F. L.)

TRAS-OS-MONTES {i.e., "Behind the Mountains") is

tlie north-east frontier province of Portugal, situated on the

other side of the Serra de Marao from Oporto. On the

W. it is bounded by Entre Minho e Douro, and on the S.

by Beira. The area is 42G0 square miles, and the popula-

tion increased from 393,279 in 1878 to 396,G76 in 1S81.

Physically the province is a mountainous plateau, the most
elevated in Portugal, and characterized by the picturesque-

ness and wildness of its scenery. Monte Zinho reaches a
height of 7445 feet. Vast tracts are covered with heath

;

but in certain parts the soil is fertile, and the rich wine-

growing district on the upper Douro (Alto Douro) is the

native country of port. Silk-growing is also carried on

;

and wheat, rye, hemp, and fiax appear among the exports.

The province is divided into the two administrative dis-

tricts of Villa Real and Craganza. Besides the two towns
thus named, two only, Chaves and Miranda do Douro. are

of any considerable size.

TRAVANCORE, a native state in Madras presidency,

India, between 8° 4' and 10' 22' N. lat. and between 76°

12' and 77° 38' E. long., with an area of 6730 square miles.

It is bounded on the N. by the native state of Cochin,
on the E. by the British districts of Madura and TinneVelli,

and on the S. and W. by the Indian Ocean. This state

is described as one of the most picturesque portions of

southern India. Its most marked physical feature is

furnished by the Western GhAts, which rise to an elevation

of 8000 feet and are clothed with magnificent primeval
forest ; they throw out spurs towards the coast, along
which there is a belt of flat country of about 10 miles in

width, covered with an almost unbroken mass of cocoa-

nut and areca palrns, which to a great extent constitute

the wealth of the country. The whole surface is undulat-

ing, and presents a series of hills and valle3's traversed

from east to west by many rivers, the floods of which,

arrested by the peculiar action of the Arabian Sea on the

coast, spread themselves out into lagoons or backwaters,
connected here and there by artificial canals, and forming
an inland line of smooth-water communication for nearly

the whole length of the coast. The chief river is the

Pe'iydr, which is navigable for 60 miles; other important

rivers are the Pdnibai and its tributary the Achinkoil, the

Kallada, and the Western TAmbraparni. Iron is abundant.

Elephants arc numerous, and tigers, leopards, bears, bison,

elk, and various kinds of deer abound in the forests. The
state possesses some good roads, and, on the whole, internal

communication is tolerably complete. Travancore has an
abundant rainfall, with every variety of climate and
temperature.

In 1881 the population' of Travancore was found to number
2,401,158 (males 1,197,134, females >,204,024), of whom 1,755,610
were Hindus,146,909 Slohammeduns, and 498,542 Christians. 'I'lio

'cliic-f towns arc TniVANDiiuM (?.«'.), the capital, AIep)ii, the com-
mercial centre and cliief seaport of the state, and Quilon, another
seaport and military lieadquarters. Among the principal articles

which the state produces are rice, cocoa-uut palm, pepper, areca-

nut, cardamoms, tamarind, coffee, timber, &c. The manufactures
comprise cocoa-nut, gingelly, lemon-grass, .and laurel oils, jaggery
and molasses, salt, arrack, cotton cloths and yarns, jiottery, and
coir yarn, rope, and matting. Its revenue in 1884-85 was esti-

mated at i640,548. Travancore state is in subsidiary allLince with
the British Government, to which it pays a tribute of £80,000 a
year. It is one of the few states which l:ave never turned against

the British. Under the enlightened rule of tlie late maharajali the

country made great progress, and it now stands very high among
native states. It is free from debt, and has a surplus of revcuuu
over expenditure. The sovereignty as well as the inheritance of

property passes in the female line.

TRAWLING. See Fishehies.

TREASON. The law which punishes treason is a

necessary consequence of the idea of a state, and is essen-

tial to the existence of the state. Most, if not all, nations

have accordingly, at an early period of their history, made
provision by legislation or otherwise for the punishment

of those offences against public order which consist in

more or less direct attacks upon the safety of the state or

its chief. The principle is universal; it is the applica-

tion of the principle which leads to differences of opinion.

What would have been a capital crime at Rome under

Tiberius may be no offence at all in England. It is to tlio

advantage of both the state and the citizen that what is

treason and what is not should be clearly defined, so that

as little as possible discretionary power, apt to be strained

in times of popular excitement, should be left to the

judicial or executive authorities. The importance of this

was seen by Jlontesquieu. Vagueness in the crime of

treason, says he, is sufficient to make the government

degenerate into despotism. ^ At the-same time,'it may be

observed that despotic Governments have not always left

the crime undefined. The object of Henry VIIL, for

instance, was rather to define it as closely as possible by

making certain acts treason which would not have been so

without such definition. In both ancient and modern

history treason has generally been a crime prosecuted by

exceptional procedure, and visited with ojiictive as dis-

tinguished from simple punishments (to use the termino-

logy of Bentham).

In Roman law the offences originally falling under the

head of treason were almost exclusively those committed

in military service, such as in England would be dealt

with under the Army Act. The very name perduellio, the

name of the crime in the older Roman law, is a proof of

this. Perdv.eUes were,' strictly, public enemies who bore

arms against the state ; and traitors were regarded as

having no more rights than public enemies. The Twelve

Tables made it punishable with death to communicate with

the enemy or to betray a citizen to the enemy. Other

kinds of perduellio were punished by interdiction of fire

and water. The crime was tried before a special tribunal,

the duumviri perduellioiiis, perhaps the earliest permanent

criminal court existing at Rome. At a later period the

* Esprit des Lois. bk. xii. c. 7.
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name of perduellio gave place to that of Ixsa majestas,

daninuta or minuta majestas, or simply majestas. The lex

Julia majestatis, to 'which the date of 48 B.C. has been

conjecturally assigned, continued to be the basis of the

Eoman law of treason until the latest period of the empire.

The original text of the law appears to have still dealt

with what were chiefly military offences, such as sending

letters or messages ,to the enemy, giving up a standard

Or fortress, and desertion. With the empire the law of

majestas received an enormous development, mainly in the

reign of Tiberius, and led to the rise of a clas.s of pro-

fessional informers, called delatores} The conception of

the emperor as divine ^ had much to do with this. It

became a maxim that treason was nest to sacrilege ' in

gravity. The law as it existed in the time of Justinian is

contained chiefly in the titles of the Digest * and Code ^

"Ad legem Juliam majestatis." The definition given in the

Digest (taken from Ulpian) is this : "majestatis crimen illud

est quod adversus populum Romanun vel adversus securi-

tatem ejus committitur." Of treasons other than military

offences, some. of the more noticeable were the raising of

an army or levying war without the command of the

emperor, the questioning of the emperor's choice of a suc-

cessor, the murder of (or conspiracy to murder) hostages

or certain magistrates of high rank, the occupation of publio

places, the meeting within the city of persons hostile to

the state with weapons or stones, incitement to sedition

or administration of unlawful oaths, release of prisoners

justly confined, falsification of public documents, and
failure of a provincial governor to qirlt his province at

the expiration of his office or to deliver his army to his

successor. The intention (voluntas) was punishable as

much as an overt act (efictus)." The rep'orted opinions as

to what was not treason show the lengths to which the

theory of treason tnust haie been carried by at least some
person in authority. It was not treason to repair a statue

of the emperor which had decayed from age, to hit such a

statue with a stone thrown by chance, to melt down such

a statue if unconsecrated, to use mere verbal insults

against the emperor, to fail in keeping an oath sworn by
the emperor, or to decide a case contrary to an imperial

constitution. Treason was one of the " publica judicia," i.e.,

one of those crimes in which any citizen was entitled to

prosecute. The law went further than this, and deprived

the accused in a charge of treason of his ordinary remedy
for malicious pr6secution. It also took from him the

privilege (which those accused of 'other crimes generally

possessed) from accusation by women or infamous persons,

from liability to be put to the torture, and from having
his slaves tortured against him (see ToETaEE). The
punishment from the time of Tiberius was death (usually

by beheading)^ and confiscation of property, coupled with

complpt3 civil disability. A traitot could not make a will

or a gift or emancipate a slave. Even the death of the

accused, if guilty of treason of the gravest kind, such as

levying war against the state, did not extinguish the

charge, bui, the memory of the deceased became infamous,

and his property was forfeited as though he had been con-

victed in his lifetime.

^ See Merivale, Hist, of the Romans under the Empire, vo^ iii.

p. 467, vol. V. p. 141.
^ ** Principea instar deorum esse " are the words of Tacitus,
* This crime was called l^sa majestas divina in later law.
* xMii. 4. ' ix. 8.

' A Bimilar provision was contained in the Golden Bull of Charles

rV. c. 24. In English law, with the one exception of a statute of

Richard II. (21 Ric. II. c. 3) repealed in the first year of Henry IV.,

an overt act has always been necessary. The difficulty of proving a

mere intention is obvious. In French and German law the overt act

{attentat or Uniernehmen) is as indispensable as in English.
' To harbour a fugitive enemy was punishable only by deportation,

f)ig., xlviii. 10. 40.

The law of England corresponds to a consideraciif

extent with Roman law; in fact, treason is made by

Blackstone the equivalent of the crimen leesse majesiei/is.

The history of the crime in the two systems agrees in tlris

that in both the law was settled by legislation at a com-

paratively early period^ and subsequently developed by
judicial construction. In both, too, there were exceptional

features distinguishing this crime from other oftences.^

For instance, at common law treason was not bailable

(except by the Queen's Bench) or clergyable, could not"be

cleared by sanctuary, and did not admit of accessories, for

all were principals, nor could a married woman plead

coercion by her husband. To stand mute and refuse to

plead did not save the lands of the accused, as it did in

felony, so that the "peine forte et dure " (seeToRTCRE) was
unnecessary in treason. These severities were due to flic

conception of treason as a breach of the oath of allegiance

Other differences introduced by statute will be mentioned

later. In some cases a statute simply affirmed the commor.
law, as did the Statute of Treasons to a great extent, and

as did 26 Hen. VIII. c. 13, depriving those accused of

treason of the benefit of sanctuary. How far the Romai:
law was consciously imitated in England it is impossible

to determine. It was certainly not adopted to its full

extent, for many acts were majestas which were never

treason, even in the most despotic periods. Treason was
the subject of legislation in many of the pre-Conquest

codes. The laws of Alfred " and ./Ethelred i" punished with

death any one plotting against the life of the king. Sooi.

after the Conquest the Leges Jlenrici Primi^^ put any one

slaying the king's messenger in the king's mercy. The
crime was shortly defined by Glanvill '"•' and at greater

length by Bracton,^^ who follows Roman law closely. He
includes under treason sedition and coining. Treason

seems to have rested chiefly, if not wholly, upon common
law until the year 1352, when the famous Statute of

Treasons (25 Edw. III. st. 6, c. 2) was passed. The
statute appears to have arisen from a petition of tlio

Commons in 1348, praying for a definition of the offence

of accroaching royal power, a charge on which several

persons—notably Gaveston and the Despencers—had
suffered. The offences made treason by the statute are

these :—(1) to compass or imagine " the death of the

king,** the queen, or their eldest son and heir ; (2) to

violate the king's companion, or his eldest daughter

unmarried, or the wife of his eldest son and heir
; (3) to

levy war against the king in his realm, or be adherent to

the king's enemies in his realm, giving them aid and com-
fort in the realm or elsewhere

; (4) to counterfeit the

king's great or privy seal or his money
; (5) to bring false

money into the realm, counterfeit to the money of Eng-
land, as the money called Lushburgh,'" knowing the money
to be false

; (6) to slay the chancellor, treasurer, or the

king's justices of the one bench or the other, justices in

eyre, or justices of assize, and all other justices assigned

to hear and determine, being in their, places doing their

offices. The statute further defined petty treason to be
the slaving of a master by his servant,' a husband by his

wife, or a prelate by a man secular or religious owing him
allegiance. In all cases of treason not specified in the

statute the justices before whom tho case came were to

tarry without going to judgment until the cause had been

^ The position of treason as a special crime prosecuted by special

procedure is one common to most legal systems at some period of

their existence. For instance, in Germany, by a constitution of Henry
VII. the procedure was to be summary, sine strcpitu et fgura judieii.

' c. 4. '» V. 30. " Ixxix. 2. " xiv. 1. " 1184.
" These words, according to Luders (Law Tracts, note ad fin, ),

mean to attempt or contrive.

" This by 1 Mary, sess. 3, c. 1 includes a queen regnant;
" i.e., LuxembuiK.
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showed and declared Wfore the king and his parliament
wlietlier it ought to be judged treason or felouy. The
statute, so far as it defines the offence, is still law, except
the clauses as to counterfeiting the seal, coining, and petit

treason, repealed respectively, after a considerable amount
of intermediate modification by statute, bv 11 Geo. IV.
and 1 Will. IV. c. 6G, 2 and 3 Will. IV. c. 34, 30 Geo. III.

c. 48, and 9 Geo. IV. c. 31. Petit treason is now treated

as murder, 24 and 25 Vict. c. 100.' From the time of

the passing of the Statute of Treasons the limits of treason

were' continually being extended for a time, and again

reduced to the bounds fixed by the statute It protected

only the king's life, and its insufficiency was supplemented
in perioda of danger by legislation, often of a tenijiorary

nature. Under Richard II. and Henry VIII. many new
offences were made treason,' but the Acts creating these

new trea.sous were repealed at the earliest opportunity by
the parliaments of their, successors, and the Statute of

Treasons was made the final standard by 1 Mary, sess. 1,

c. I. The reign most prolific in statutory additions to the

law of treason was undoubtedly that of Henry VIII.

Legislation in this reign was little more than a register

of the fluctuating opinions of the monarch. Thus, by 25
Hen. Vlir. c. 22 it was treason not to believe ilary

illegitimate and Elizabeth legitimate ; by 28 Hen. VIII.

c. 7 it was tieason to believe either legitimate ; by 35
Hen. VIII. c. 1 it was treason not to believe both

legitimate. An interesting act of this reign, 37 Hen.
VIII. c. 10, ^hows that a class of men lilie the Bonian
d^latores must have been called into existence by all the

new legislation. The Act constituted it felony to make
anonymous charges of treason without daring to appear in

support of them before the king or council. Out of the

mass of Henry VIII. 's Acts, only two are still law,—28

Hen. VIII. c. 15 and 35 Hen. VIII. c. 2, giving power
to try. treasons committed within the jurisdiction of the

admiralty and out of the realn Alany other instances of

offences of a temporary kind made treason at different

times. occur among the statutes, especially in those levelled

at the papal jurisdiction by the parliaments of Elizabeth.

A few of the more interesting of otli'er kinds may be

briefly noticed. It was treason by 21 Ric. II. c. 4 to

attempt to appeal or annul judgments made by parliament

against certain traitors; by 2 Hen. V. st. 1, c. 6, and 29
Hen. VI. c. 2 to break a truce or safe-conduct ; by 5 and
6 Edward VI. c. "II to hold castles, fortresses, or muni-

tions of war against the king; by 17- Car. II. c. 5 to

adhere to the United Provinces; by 9 Will. III. c. 1 to

return without licence if an adherent of the Pretender
;

by 12 and 13 Will. III. c. 3 to correspond with the Pre-

tender ; and by 57 Geo. III. c. 6 to compass or imagine

the death of the prince regent. In addition 'to these,

many Acts of attainder were piassed at different times.

One of the most severe was that against Catherine

Howard, 33 Hen. VIII. c. 21, which went as far as to-

make it treasonable for any queen to conceal her ante-

nuptial incontinence. Other Acts were those against

Archbishop Scrope, Owen Glendower, Jack Cade, Lord
Seymour, Sir John Fenwick, James Stuart, and Bishop

.\tterbury. In one case, that of Cromwell, Ireton, and
Bradshaw, an Act of attainder was passed after the death

of those guilty of the treason, 12 Car. II c. 30. At times

^ Sinco the disappearance of petit treason as a distinct crime, it

•seems useless tc( retain the old name of high treason by wTiich what
nay be called treason proper was formerly known.

^ One reason for making these oflences tre.ison rather than felofty

'"as' no doubt to give the crown rather than the lord of the fee the

right to the real estate of the ciiniinal on forfeiture. Had the offences

been felony the king would have had only his year, day, and waste

on the e.state escheating to the lord, as was the case m treason before

the St.itute of Tirasi.iis (see FeLcxvJ

Acts of indemnity were passed to relieve those who hid
taken part in the suppression of rebellion from any possible

liability for illegal proceedings. Three such Acts we/e
passed in the reign of William III.

The Statute of Treasons, as ioterpieted by the judges, is still tlie

standard by which an act is detcriuined to bo treason or cot. The
judicial interpretation has been sometimes strained to meet cases

scarcely within the coutemplatiou of the framers of the statute.

c.(/., it becanie established doctrine that a conspiracy to levy war
at;ainst the king's person or to imprison or depose him might bo
given m evidence as an overt act of compassing his death, and thai
spoken nords, though tlicy could not in theniselvea amouut to

treason, might constitute an overt act, and so be evidence. Besides
decisions on particular cases, the judges at different times came tc

general resolutions which had an appreciable effect on the law. Thi
princijial resolutions were those of 1397 (confirmed by 21 Eic. II.

c. 12), of 1557, and those agreed to in tlio cast of the regicides at

the Hestoration and leported by Sir John Kelyng. A remarkable
resolution in fiiiorcm rei among the latter was that a' prisoner
ought not to be ironed during trial. The result of judicial decisions
on the Statute of Trea>;oiis was summed u]> in .*.cts passed in l/SG,
made permanent in 1817 and in 1848 (57 Geo. 111. c. 6 and 11

Vict c. 12, the latter often called the Treason Felony Act). The
effect of this legislation, according to Jlr Justice Stephen, is thnt
such of the judicial constructfons as extend the imagining of the
king's death to imagining his death, destruction, or any bodily
harm tending to death or destruction, maim or wounding, im-
prisonment or restraint, liave been adopted, while such of the con-
structions as make the in'agining of his dejiusition conspiring to

levy war agair.st him, ainl instigating foreigners to invade .'ho

realm, have not been abolislied, but are lelt to rest on the author, ty

of decided cases. The pieteiit state of the law has been incorpor-

ated by skilled lawyers in the draft criminal code, which will no
doubt become an Act when pailianient has leisure to devote to
matters of this kind. The code draws h distinction between treason
and treasonable crimes, tlie former including such acts (omitting
those that are obviously obsolete) a.s by the Statute of Treasons anil

subscijuent legislation are regarded as tieason proper, the latter

inc'u.ling the crimes contained in the Act of 1848. In tho words
of the code (§ 76) "treason is (a) tho act of killing Her JIajesty, or

doing her any bodily liarm tending to lieath or destruction, maim or

wounding, and the act of imprisoning or restraining her ; or (A) tho
forming and manifesting by an oveit act an intention to kill Her
Majesty, or to Jo her any bodily harm tending to death or destruc-

tion, maim or wounding, or to imprison or to restrain her; or (c)

the act of killing tho eldest sou and lieir-appaitnt of Her JIajesty,

or the queen consort ol any king of the United Kingdom of Great
Britain and Ireland; or (cH the forming and manifesting by an
overt act an intention to kill the eldest son and heir-apparent of

Her Majesty, or the queen cousort of any king of the United
Kingdom ol Great Britain and Ireland; or {e\ conspiiing with any
person to kill Her llnjesty, or to do her any bodily harm tending

to death or destruction, maim or wounding, or consjuring with any
person to imprison or restrain her ; or if) levying war against Her
Majesty either with intent to depose Her JIajesty from the style,

honour, and royal name of the imperial crown of the liUnitcd

Kingdom of Great Britain and Ireland or of any other of Her
Majesty's dominions or countries; or in order by force or constraint

to compel Her JIajesty to change her measures or cotmsels, or in

order to mtiniiijate or overaivo both Houses or either Hoti.se of

Parliament ; or (</) conspiring to levy war against Her Majesty
with aiiv such intent or for any such purjioso as aforesaid; or (A)

instigating any foreigner with force to invade this realm or any
other of the dominions of Her Majesty; or (i) assisting any pAblic

enemy at war with Her .Majesty in such war by any mens whatso-

ever ; or \j) violating, whether with her consent or not, a queen

consort, or the wife of the eldest son and heir-apparent for the time

being of tho king or queen regnant." There are a few other Acts

still in force besides those of 1817 niiJ 1848 which have dealt with

substantive law. By 11 Henry VII. c. 1 obedience to the ds facto

sovereign for the time bei: g is not tieason. By 1 Anne St. 2, c.

21, it is treason to endeavour to hinder the next successor to the

crown from succeeding, and by 6 Anne c. 41 it is treason to

maliciously, advisedly, and directly by writing or printing main-

tain and affirm that any person has a right to the crown othenvise

than according to the Acts of Settlement and Union, or that the

crown and parliament cannot pass statutes for the limitation of the

succession to the crown.

The Acts dealing with procedure and .puuishmeut are more

numerous, and are characterized by a slowly increasing favour shown'

to the accused,—in fact, considerably greater than in felony, for

counsel were not allowed to prisoners in charges of felony until

1836, and such prisoners are still not entitled to a copy of the

indictment or the names of the witnesses or jury. 'With respect to

the mode of trial, the effect of common law ami legislation is that

there are now four varieties,— I.Ml'£ACiiME.Nr (jv.), tri.d of a ijcur
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fcy the peers, court martial, and trial by a judge of the High Court

of Justice and a jury. The offence cannot be tried at quarter

sessions. Trial by battle in cases of treason ceased in the 14th

century, as far as regards appeals in the common law courts or in

parliament, by the effect of several statutes passed between 1332

*nd 1399. Appeals of treason were finally abolished in 1819 (see

Appeal). In the court of the lord high constable an award of

battle occurred as lately as 1631 in the case of Lord Rea.' Traitors

in the reign of Edward IV., and perhaps later, were at times tried

by martial law. The issue of commissions of martial law in time
of peace was declared illegal by the Petition of Right in 1628.

The prerogative of the crown to try traitors by martial law in time
of open rebellion still exists, and is recognized by statute. In two
Acts, for instance, dealing with Ireland, 43 Geo. 111. c. 117 and 3

and 4 Will. IV. c. 4, it was provided that nothing in the Acts was
to take away the undoubted prerogative of the crown for the public
safety to resort to the exercise of martial law against open enemies
and traitors. A peer is tried before the House of Lords, or the
court c"^ the lord high steward if the trial be during the recess of
parliament. Procedure in such trials is regulated by 7 and 8 Will.

III. c. 3, and other Acts. The last trial of a peer for treason was
that of Lord Lovat in 1746-47. Persons subject to naval or
military law are triable by court martial in certain cases under the
powers given by the Naval Discipline Act, 1866, and the Aimy
Act, 1881. The trial of treason committed out of the realm is

regulated by 35 Heu. VIII. c. 2, 6 and 6 Edw. VI. c. 11, and 7
Anne c. 21. Lord Macguire was tried by jury in Englaud uuder
35 Hen. VIII. c. 2 for treason committed in Ireland.^ Procedure
before and at the trial depends upon a large number of Acts, of

which the most important is one passed in 1695.(7 and 8 Will. IIL
c 3). It enacted that persons indicted for treason are to have a
copy of the indictment delivered to them five days before tri.il.

The court is empowered to assign counsel for the prisoner (a power
extended to impeachments by 20 Geo. II. c. 30). The oath of two
vritnesses, or confession in open court, or refusal to plead, or per-

emptory challenge of more than thirty-five jurors is necessary for

conviction. ' The witnesses must be both to the same overt act or
one to one and the other to another overt act of the same treason.

If two or more treasons of divers kinds are alleged in one indict-

ment, one witness to prove one treason and another to prove
another are not sufficient. No person is to be indicted unless
within three years after .the offence, except on a charge of attempted
•assassination of the king. The accused is to have copies of the
panel of the jury' two days before trial. He is entitled to the
same process to compel his witnesses to apii^ar as is usually granted
to compel the witnesses for the prosecution. No evidence is to be
given of any overt act not expressly l.iid in the indictment The
Act expressly denied the prisoner the names of the witnesses
against him. The law on this point was altered by 7 Anne c. 21,
which enacted that a list of such witnesses was to be delivered to

hira ten days before trial. Such witnesses had previously been
made examinable upon oath by 1 Annest. 2, c. 9. By 5 and 6
Vict, c. 51 (extending the provisions of an Act of 1800) the
advantages given by the Act of William III. are not to extend to

a prisoner charged with treason in compassing or imagining any
bodily harm tending to the death or destruction, maiming or
>youn«ling of the queen, where the overt act is an attempt to injure
the person of the queen. In suih a case the trial is to proceeil in
every respect and on the like evidence as if it were for murder. By
11 Vict e. 12 no prosecution for a felony under the Act, in so far
as it is expressed by open ami advised speaking only, is to be
instituted unless information be given to a justice or sheriff within
six days and a warrant issued within ten days of the information,
and. no person is to be convicted of such an offence except on con-
fession iu open court or proof by two witnesses. The prisoner is

not to be acquitted if the facts amount to treason. There may be
accessories to felonies under this Act, which, as has been already
stated, there cannot be to treason. The prosecutor and witnesses
are not entitled to costs. By a later Act of the same year (11 and
12 Vict. c. 42, § 23) a person charged with treason is not to be
admitted to bail except by order of a secretary of state or by the
Queen'a Bench Division or a judge thereof in vacation.
The punishment of treason at common law was barbarous in the

extreme.'' The sentence was that the ort'erider, if a man, be drawn
.>n a hurdle to the place of execution, that there he be hanged by
tlie neck till he be dead, that his h^ad be severed from his body,
Hud that his body be divided into four qu.artcrs, the head and
quarters to be at the disposal of the crown. A wom.in was diawn
to the place of execution, and there burned alive. The Acts of 30
Geo. III. c. 48 and 54 Geo, III. c. 146 changed the sentence to

1 Shakespeare twice makes effective use of tlie tfia! by battle In treason, in
King Lew and Richard 11. 2 4 State THals, 6'i3.

3 By the Bill of RiRlits tlie juroi-g in tiialyfor treason mast h.ive been free-
liolders. This provision of the Act was ivpealed by 9 Geo. IV. c. 50.

* The exceptional character of the punishment, like that of the procedure, may
ia paralleled from GeriTrony. The punishment of traltoi's by KredeDck II. by
crapping them in lead and throwing them into a furnace is alluded to by Dant^
In/trno, 3x111. SG.

hanging in the case of women, and in the case of men ejubled th»
crown, by warrant under the sign manual countersigned by a
secretary of state, to change the sentence to beheading or remit it

altogether. By the Felony Act, 1870, the punishment is hanging
only, but 54 Geo. III. c. 146 appears to be still so far in force that
beheading may be substituted by warrant of the crown wliero tho
criminal is a man. Attainder and forfeiture are abolished by the
Felony Act, 1870, except where the otiender has been outlawed.'

The maximum penalty for a felony under the Act of 1848 is penal
servitude for life. In every pardon of treason the offence is to be
particularly specified therein (see Pahdon).

Trials for treason in Great Britain and Ireland have been very
numerous, and occupy a l.trge part of the numerous volumes of the
State Trials. Some of the more interesting may be mentioned.
Before the Statute of Treasons were those of Gaveston and the
Despensers in the reign of Edward II. on charges of accroaching
the royal power. After the Statute were those (some before the
peers by trial or impeachment, most before the ordinary criminal
courts) of Empson aud Dudley, Fisher, More, the eatl of Surrey,
the duke of Somerset, Anne Boleyn, Lady Jane Grey, Sir Thomas
Wyatt, Cranmer, the queen of Scots, Sir Walter Raleigh, Strafford,

Laud, Sir Henry Vane and other regicides, William, Lord Kussell,

Algernon Sidney, the duke of Monmouth, aud those implicated in

the Pilgrimage of Grace, the Gunpowder, Popish, Rye House, and
other plots. Cases where the proceeding was by bill of attainder
have been already mentioned. Occasionally the result of a trial

was confirmed by statute. In some of these trials, as is well
known, the law was considerably strained in order to insure a con-
viction. Since the Revolution there have been the cases of those
who took part in the risings of 1715 aud 1745, Lord George Gordon
in 1780, Hardy aud Home Tooke in 1794, the Cato Street con-
spirators in 1820, Frost in 1840, and the Fenians in 186.7. It

should be noticed that many cases of proceedings for treason

against foreigners occur. Tieason committed by them within the
realm is a breach of what has been called local allegiance, duo to

the sovereign of the country in which they reside. Such are the
cases of Leslie, bishop of Roiis, ambassador to Elizabeth from the
queen of Scots, the Marquis de Guiscard in Queen Anne's reign,

aud Gyllenborg, the anibassailor from -Sweden to George II. Pro-
ceedings against ambassadors for treason have never gone beyond
imprisonment, more for safe custody than as a punishment No
amount of residence abroad will suflice to exempt a native-bom
subject from the penalty of treason if he bear arms against the
country of his birth.'

Misprision (from the old French mcspris) of treason, in the words
of Blackstone, " consists in the bare knowledge aud coucealnient of

treason, without any degree of assent thereto, for any assent mtikes
tho party a principal traitor." At common law even the conceal-

ment was treason, but 5 and 6 Edw. VI. c. 11 and 1 aud 2 Ph.
and M. c. 10 made concealment a misprision only. The ofence
was dealt with by many Acts, under some of which rather remark-
able crimes were made misprision; e.g., 14 Eliz.-c. 3 constituted
the counterfeiting of foreign coinage a misprision. The procedure
in trials for misprision is in general the same as that followed in

trials for treason, most of the Acts regulating procedure including
both crimes. The punishment is loss of tlio profit of the lauds of

the offender during life, and imprisonment for life.

Cognate Offences.—Under this head may be conveniently grouped
certain offences against public order which, though not technically

treason or treasonable offences (to use the language of the draft

criminal code), are so nearly allied to them as to make it convenient
to treat them under the head of treason. The most interesting of

these for hislorical reasons is prmmunire. The word is derived
from prfe-uiunire or preemoneri facias^ the introductory words of the
writ of summons to the defendant to answer the charge. From
this the word came to be used to denote the offences prosecuted

by means of such a writ, usually of an ecclesiastical kind. The
Statute of Prajmunire, specially so called, is 16 Ric. II. c. 5, enact-

ing that the procuring at Rome or elsewhere of any translations,

bulls, &c. , against the king puts the persons offending out of the

king's protection, subjects their goods to forfeiture and themselves
to attachment or process of preemunirc facias. The Act introduced

no new principle, but simply continued the anti-papal policy

visible in the Statutes of Provisors, the earliest of which dated from
1307. At different times many other Acts were passed, extending
the penalties of priemuuire to other crimes, usually those connected
witli the supremacy of the pope (2 Hen. IV. c. 4, mentioned under
Tithes, is an exam|de), but sometimes of a more distinctly political

as distinguished from religious nature. Thus it is prtemunire by
13 Car. I. c. 1 to affirm the power of parliament to legislate with-

out the crown, by the Habeas Corpus Act to send a prisoner beyond
seas, and to verbally assert the right of a person to the crown con-

' I'roceedioKs after the death of an alleged tiaitor might at one time have
been taken, but only to a very limited e\ti-nt as compared with what was
aUo\v^d ill Roman and Scots law. Sir E. Coke (4 Rep., 51) slates that there

miKht have been forfeiture of the land or goods of one slain *n rebelilon on Wew
of the body by tlie lord chief justice, of Ent:tand as supreme e*n)ner.

• Seo Aneas Maclonald's case. 18 State Triah, 837.
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tntf to tho Acts ot SettUment and Union is prsmunire by 6 Anne
r. 41. To do so by writing or printing is, as has been saiJ, treason.

Tho latest Act constituting a praemunire is the Royal llariiago

Act, 12 Geo. III. c. 11, which subjects to the penalties of premunire

any ona guilty of a breach of the provisions of the Act A peer

charged with praemunire is not entitled to trial by his peers, but is

to ba tried by a jury. The most famous historical instance of a

prosecution on the Statute of Prsemunire was that of Wolsey in

1626. Other off-ences cot;iiato to treason are publishing scandalous

atoriee about the king (the leasing-making of Scotch law), raal-

adrainistration aud sale of public offices, coining, offeuces against

the Foreign Enlistment Act, and the crimes specially provided

against by 33 Hen. VIIl. c. 12 and 5 and 6 Vict. c. 51. The
fonner Act punished malicious striking in the king's palace by
perpettuil imprisonment, fine, and loss of the right hand. The
minute provisions for the mutilation of the olTender are very

curious, but not of immediate interest, as that part of the Act
which inflicted m-utilation was repealed by 9 Geo. IV. e. 31. By
6 and 6 Vict. c. 61 it is a high misdemea;:our, punishable by penal

seiTitule for seven years, to wilfully discharge, point, aim, or

present at the person of the q-ueen auy gun or other arms, loaded

or not, or to strike at or attempt to throw anything upon the

qneon's persoa, or to produce any firearms or other arms, or any
e.vplojivo or dangerous matter, near her person, with intent to

injure or alarm her or to commit a breach of the peace. For otlier

elfencos winch are more or less nearly connected with treason refer-

ence may be made to the articles Libel, Oaths, Petitiox, Riot,
and Sedition.'

Scotland.—Treason ipcluded treason proper, or crimes against the

crown or the state, such as rebellion, and crimes which, though not
technically treasonable, were by legislation punished as treason.

Examples of the latter were the remaining iu England against the

king's will, 1430, c. 19 ; wilful fire-raising, 1526, c. 10; kidnapping,
1667,c. 27 ; theft, reset, an«l stouthrief by banded men, 15S7, c. 34.

There were also many acts dealing with offences iu the nature of

resistance to authority, such as unlawful convocations, and with
tre.isons of a merely transitory nature, such as attempting to restore

the Ruthvens (1600), taking or owning the Covenauts (1685), or

corresponding with James VH. (1698). Acts of forfeiture were
lometimea directed against individuals, as 1645, c. 23, against the

marquis of Huntly. Scottish procedure was as a rule less favour

»ble to the accused than English. In one matter, however, the

opposite was the case. Advocates "ompellable to act on behalf of

the accused were allowed him by 1! S7, o. 57, more than a century
before the concession of a similar indulgence in Eugland. At one
time trial iu absence and even after death was allowed, as in Roman
law. Id the case of Robert Leslie, iu 1540, a summons after death
was held by the estates to be coinpeteut, and the bones of the

deceased were exhumed and presented at the bar of the court.^

The Act 1542, c. 13, coufined this revolting procedure to certain

treisons of the more heinous kind. By 7 Anne c. 21 trial in

absence—the last instance of which had occurred in 1698— was
abolished. The same Act assimilated the law and practice of

treason to that of England in other respects by enacting that no
iirinie should be treason or misprision iu Scotland but such as was
treason or misprision in England. The Act further provided that

the trial was tc bo by a jury of twelve, not fifteen as in other crimes,

before the conrt of justiciary, or a comm'ssion of oyer and terminer

containing at least three lords of justiciary. To slay a lord of

justiciary or lord of session, or to counterfeit the great seal, was
made treason. The Act also contained provisions as to forfeiture,'

qualification of jurors, and procedure. Outlawry for treason was
regulated by 2? Geo. II c. 48. The punishment still remains the

same as it was in England before the Felony Act, 1870, and
attainder and forfeiture are still the effects of coudemnatiou for

treason, the Act of 1870 not extending to Scotlaud. One or two
other statutory provisions may be briefly noticed. The trial of a

peer of Great Britaia for treason committed in Scotlaud is to be by
a commission from the crown, on indictment found by a jury of

twelve (6 Anne c. 23, 6 Geo. IV. c. 66). Bail in treason-felony is

only to be allowed by consent of the public prosecutor or warrant

of the high or circuit court (11 Vict. c. 12). The term lae-niajesty

was sometimes used for what was treason pro]ier, e.g. in 1524, c. 4,

making it lese-majesty to transport the king out of the realm,

sometimes as a synonym of lcasing-t>in.kintj. This crime (also called

1 AiifhofitifK.—ThQ text-wTltera on ciimlnal law, such as Hale and Hawkins;
Bacon, La-n Tracts, Cases of Treason: Coke, 3 Imt.. 1-39; Sir R. Holbourne.
Reading 071 tJis Statute of Treatom; Ludei-s, l.ato Tracts; Foster, Discourse of
Treason ; Stephen, Coinm., vol. U. bk. \i. ch \i. The Statute of Treasons la

nollrca by Hallain,' Coml. Hist , vol. 111. p. 203; Stubbs, Const, nut., vol. III.

p. 613. The most valuable modern authorltios are Stephen. Htst. of the Criminal
Lair. vol. U. ch. xxUl.. and Willis Bund, SeJection of Cases from the State Trials.

2 In the one instance In EnEland—that of Crorawell. Ireton, and Bradshaw—
whcro the bodies of alleced ti-altoi-s wer« exhumed after death they were not

brou_'ht to the bar of a court as in Scotland
3 The provMons In the Act as to foifelriu-s (now repealed) were, according to

DUcksIone, t^oinw., vol ir. p. 334, the result of a compromise between the House
. f I ords. in favo ir of Its contlnuanc". and the House of Comraona, auppoited by

4h« Scottish natl in- struffgUn^ ti secure » total immuuUy from thl« dls&bUlCy.

23—20

verbal seditioi,) consisted in the engendering discord between king
and people by slauder of the king.-' The earliest Act against
leasing-making eo nomine waa in 1524. The reign of James VI.
was pre-eminently prolific iu legislation against this crime. It is
now of no practical interest, as prosecutions for leasing-making
have long fallen into desuetude. Atone time, however, the powers
of the various Acts were put into force with great severity, especially
in the trial of the earl of Argyll in 1681. The punishment for
leasing-making, once capital, is now, by 6 Geo. Iv. c. 47, fine or
imprisonment, or both. The offence of praemunire was introduced
into Scotland at a comparatively late period. By 6 Anne c. 23 it

is prfeinunire for the peers of Scotlaud assembled to elect represen-
tatives to treat of any other matter.'

Ireland.—Numerous Acts, beginning with 18 Hen. VI. a 2,

were passed by the Irish parliament—ia many cases mere echoes of
previous English legislation. As in England and Scotland, there
was a tendency to include under treason crimes of quite another
character. Murder was made treason by 10 Hen. VII. c. 21, and
arson by 13 Hen. VIII. c. 1. Apparently the law must sometimes
have been strained against accused persons, for 3 and 4 Ph. and M.
c. 11 enacted that trials for treason were to be according to the
common law. Treasons of a temporary nature were often the
subject of legislation. An example is 11 Eliz. c. 6, making it treason

to assume the name and authority of O'Neill. The provisious of the
English Act of AVilliam III. as to witnesses, &c. , were not extended
to Ireland until 1821 by 1 and 2 Geo. IV. c. 24 Many Acts of

indemnity were passed both by the parliaments of Irelaud aud of

the United Kingdom. Among the more important were an Irish

Act of 1799 (39 Geo. III. c. 3), indemnifying those who had been

active in suppressing the treasonable rising of the previous year,

and one of the parliament of the United Kingdom (41 Geo. III. c.

104), indemnifying those who had taken part in the suppression

of rebellion subsequent to 1799. The law is now practically the

same as that of England, unless where exceptional political circum-

stances have led to exceptional legislation. Thus a series of enact-

ments called the "Whiteboy Acts" (passed by the Irish and the

United Kingdom parliaments between 1775 and 1830) was intended

to give adc tional facilities to the executive for the suppression ol

tumultuous risings. Many Irish Acts dealt with unlicensed posses-

sion and manufacture of arms. A similar policy was continued

after the Union, and appears in the Peace Preservation Act, 1881,

continued in 1887 for five years. Some Acts, such as 3 and 4 Will.

IV. c. 4, went as far as to make offenders in a proclaimed district

triable by court-martial. By the Prevention of Crime Act, 1882,

now expired, the lord-lieutenant was empowered to issue special

commissions for the trial without jury of treason and treason-felony.

The power was never exercised. The Criminal Law and Procedure

(Ireland) Act, 1887, deals with resistance to authority and offences

of a treasonable nature, especially " dangerous associations," though

treason is not mentioned by name.
British Colonies and Dcpejulencies.—The law in the main agrees

with that of the mother country, but it is quite competent for a

colony to deal with treason by ita own legislation which need not

necessarily be iu accordance with English law, and is sometimes ex-

pressed in more definite terms. Thus the Indian penal code makes

it punishable with transportation for life to wage war against the

Government of any Asiatic power in alliance or at peace with the

queen, or to attempt to excite feelings of disaffection to the Govern-

ment. Numerous temporary Acts were passed about the time of

the mutiny, one of the most characteristic being an Act of 1858

making rebellious villages liable to confiscation. By the Cape of

Good Hoiie statutes it is treason to deliver arms or gunpowder to

the queen's enemies. Many colonies adopt the English legislation

as to procedure, and some, as New South Wales, &c., enact the

Treason Felony Act A striking feature of colonial legislation on

this subject is the great number of Acts of indemnity passed after

different rebellions. Instances of such Acts occur in the legislation

of Canada, Ceylon, the Cape of Good Hope, New Zealand, St Vin-

cent, and Jamaica. The most important in the history of law is

the Jamaica Act of 1866, indemnifying Mr Eyre for any acts com-

mitted during the suppression of the rising in the previous year.

It was finally held by the Exchequer Chamber in 1870 that this Act

protected Mr Eyre from being sued successfully in England on a

cause of action arising oui of his acts during the outbreak (" Phil-

lips V. Eyre," Law Reports, 6 Queen's Bench, 1).

United States.—The law is based upon that of England. By

Art. 3 8. 3 of the constitution "treason against the United States

shall consist only in levying war against them, or in adhering to

their enemies, giving them aid and comfort. No person shall be

convicted of treason unless on the testimony of two witnesses to

the same overt act, or on confession in open court The Congress

shall have power to declare the punishment of treason; but no

attainder of^ treason shall work corruption of blood or forfeiture,

except during the life of the person attainted." By Art 2 s. 4

* It la called by Hallam " the old mystery of Iniquity In Scots law.'

» For the existing Scots law of treason see Macdonald, Criminal Laa, p. ra»

For leasluK-maklng see Hhroe, Comm., vol. 1. p. 345.
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impeachiQont for and conviction of treason ia a ground foi mov-

]

ing the president, vice-president, and other civil officers. The

punishment by an Act of 1790 was declared to bo death by hanging.

But daring the Civil War a new Act (17 July 1802) was passed,

pronding that the punishment should be death, or, at the discretion

of the court, imprisonment at hard labour for not less than five

years, and a fine of not leas than 10.000 dollars to be levied on the

real and personal property of the offender, in addition to disability

to hold any office under tiie United States. The Act of 1862 and
other Acts also deal with the crimes of inciting or engaging in

rebellion or insurrection, criminal correspondence with foreign

Governments in relation to any disputes or controversies with the

United States, or to defeat the measures o£ the Government of

the United States, seditions, conspiracy, recruiting soldiers or

Bailors and enlistment to serve against the United States. The
Act of 1790 further provides for the delivery to the prisoner of

a copy of the indictment and a list of the jurors, for defence by
counsel, and for the finding of the indictment within three years

after the commission of the treason Misprision of treason is de-

fined to be the crime committed by a per&oa owing allegiance to

the United States, and having knowledge of the commission of any
crime against them, who conceals and does not as soon as may be

disclose and make known the same to the president or to some
judge of the United States, or to the governor or to some judge

or justice of a particular State. The punishment is imprisonment

for not more than seven years and a fine of not more than 1000
dollars (see Revised Statutes, §§ 1033, 1034, 1043, 6331-5338 ; Story,

Constitution of the Onited States, ^ 1296-1301, 1796-1802).

Treason against the United States cannot be inquired into by any
State court, but the States may, and some of them have, their own
constitutions and legislation as to treasons committed against

themselves, generally following the lines of the constitution and
legislation of the United States. lu some cases there are differ-

ences which are worth notice. Thus the constitution of Massa-
chusetts, § 25, declares that no subject ought in any case or in

any time to bo declared guilty of ti-eason by the legislature. The
same provision is contained in the constitutions of Vermont,
Connecticut, Pennsylvania, Alabama, and others. In some States

the crime of treason cannot be pardoned ; in others, as in New
York, it may be pardoned by the legislature, and the governor may
suspend the sentence until the end of the session of the legislature

Bext following eonviction. In some States a person convicted of
treason is disqualified for exercising the franchise. In Kew York
conviction carries with it forfeiture of real estate for the life of the
convict and of his goods and chattels. (J. Wt.j

TREASURE-TROVE is defined ty Blackstone to be
money or coin, gold, silver, plate, or bullion found hidden
in the earth or other private place, the owner thereof being
unknown. This definition ia simply an extension of the

Roman law definition of thesaurus inventus as an ancient

deposit of money {yetus depositio pecunise) found by
accident and without actual search. The right to treasure-

trove was not, however, the same in Roman and English
law. The former at its latest stage divided it between the
finder and tlie owner of the land on which it was found,
except where it was found on public or imperial property,

when one-half went to the fisc. If a man found treasure

on his own land, he had a right to the whole. The rights

of the crown, modified by those of the feudal lord, gradu-
ally became more extensive in the feudal law of Europe,
so much so as to become, in the words of Grotius, "jus
commune et quasi gentium." In more recent times there
Las been a return, at any rate in the case of France, to the

division made by the Roman law. In England the com-
mon law, which at one time apparently conferred treasure-

trove, wherever found, upon the finder, now gives it all to

the king, in accordance with the maxim " quod nullius est

fitdomini regis." This is always provided that the owner
cannot be known or discovered. If he can be he and not
the king is entitled to it.

A right to treasure-trove may be granted by the British crown as

a Franchise (q.v.). It is the duty of one finding treasure to make
it known to the coroner. By the statute De Officio Coronatoris

(4 Edw. I. St. 2), the cproner is to inquire of treasure that ia found.
Who were the fiudera and likewise who is suspected thereof, and
that may be well perceived where one Hveth riotously, haunting
taverns, and hath done so of long time. Concealment of treasure-

trove is a misdemeanour at common law. There can be no larceny

of it uniil it has been found by the coroner to be the property of

the crowD. The Home Ofilce has recently issued a notification

modifying the existing regulations so far as to permit the finder*

of coins an 1 antiquities coming under the description of treasore-

trove to retain articles not actually required fcr national tnstitu

tions, and the sum received from such institutions as the antiquarian

value of any articles retained, subject to a deduction of 20 per cent,

from the antiquarian value of the objects retained and 10 per cent,

from the value of other objects. In the United States treasure-

trove is usually vested in the State as bona vacantia. Louisiana
follows the French Code Civil, and gives half to the finder and half

to the landowner. The ifnportance of treasure-trove in India led

to the passing of the Indian Treasure-Trove Act (Act vi. of 1878).

It provides that treasure is to be delivered to the finder if no owner
appears. If the owner can be found, three-fourths go to the finder

and one-fourth to the owner, power being reserved to the Govern-
ment to acquire it by payment of a sum equal to one-fifth more-

than the value of the materiaL

TREATIES. 1. A treaty is a contract between two or

more states. The term " tractatus, " and its derivatives,

though of occasional occurrence in this sense from the 13tb
century onwards, only began to be commonly bo employed,

in lieu of the older technical terms "conventio publica,"

or " foedus," from the end of the 17th century. In the

language of modern diplomacy the term " treaty " is re-

stricted to the more important international agreements,

especially to those which are the work of a congress, while

agreements dealing with subordinate questions are de-

scribed by the more general term "convention.'' Tha
present article will disregard this distinction.

2. The making and the observance of treaties is neces

sarily a very early phenomenon in the history of civilization,

and the theory of treaties was one of the first departments

of international law to attract attention. Treaties are

recorded on the monuments of Egypt and Assyria ; they

occur in the Old Testament Scriptures; and questions

arising under crwBrjKai. and " fcedera " occupy much space

in the Greek and Roman historians.^

3. Treaties have been classified on many principles,

of which it will suffice to mention the more important. A
"personal treaty," having reference to dynastic interests,

is contrasted with a " real treaty," which binds the nation

irrespectively of constitutional changes ; treaties creating

outstanding obligations are opposed to " transitory con-

ventions," e.g., for cession of territory, recognition of inde-

pendence, and the like, which operate irrevocably once for

all, leaving nothing more to be done by the contracting

parties ; and treaties in the nature of a definite transaction

(RecJdsgeschcft) are opposed to those which aim at estab-

lishing a general rule of conduct (Becktssaiz). With refer-

ence to their objects, treaties may perhaps be conveniently

classified as (1) political, including treaties of peace, of

alliance, of cession, of boundary, for creation of inter-

national servitudes, of neutralization, of guarantee, of

submission to arbitration
; (2) commercial, including con-

sular and fishery conventions, and slave trade and naviga-

tion treaties
; (3) confederations for special social objects,

such as the ZoUverein, the Latin monetary union, and the

still wider unions with reference to posts, telegraphs, sub-

marine cables, and weights and measures
; (4) relating to

criminal justice, e.g., to extradition and arrest of fugitive

seamen
; (5) relating to civil justice, e.g., to the protection

of trade-mark and copyright, to the execution of foreign

judgments, to the reception of evidence, and to actions by
and against foreigners

; (6) providing general rules for the

conduct of warfare, e.g., the declaration of Paris and the
convention of Geneva. It must be remarked that it is not
always possible to assign a treaty wholly to one or other
of the above classes, since many treaties contain in com-
bination clauses referable to several of them.

' For the celebrated treaty of 509 B.C. between Rome and Carthage,
see Polybius iiu 22; and, on the subject generally, Barbeyrac's fall

but very uncritical Uistoire des Anciens Trait(3, 1739; Muller-
.lochmos, Oeschichtt des Volkerrechts im Allerthtim, 1848; E. Egger,
Etudes Historiques stir Us Traites Puilics chez les Orscs et chez ler

Romaius, new ed.. 1866,
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4. The analogy between treaty-making and legislation

is striking when a congress agrees upon general principles

which are afterwards accepted by a large number of states,

as, for instance, in the case of the Geneva convention for

improving the treatment of the wounded. Many political

treaties containing " transitory" conventions, with reference

to recognition, boundary, or cession, become, as it were, the

title-deeds of the nations to which they relate.^ But the

closest analogy of a treaty is to a contract in private law,

as will appear from the immediately following paragraphs.

5. The making of a valid treaty implies several re-

quisites. (1) It must be made between competent parties,

i.e., sovereign states. A ""concordat," to which the pope,

as a spiritual authority, is one of the parties, is therefore

not a treaty, nor is a convention between a .S'tate and an

individual, nor a convention between the rulers of two

states with reference to their private affairs. Semi-

sovereign states, such as San Marino or Egypt, may make
conventions upon topics within their limited competence.

It was formerly alleged that an infidel state could not bs

a party to "a treaty. The question where the treaty-

making power resides in a given state is answered by the

municipal law of that state. It usually resides in the

executive, though sometimes, as in the United States, it is

shared by the legislature, or by a branch of it.
_
(2) There

must be an expression of agreement. This is not (as in

private law) rendered voidable by duress ; e.ff., the cession

of a province, though extorted by overwhelming force, is

nevertheless unimpeachable. Duress to the individual

negotiator would, however, vitiate the effect of his signa-

ture. (3) From the nature of the case, the agreement of

states, other than those the government of which is auto-

cratic, must be signified by means of agents, whose

authority is either express, as in the case of 'plenipoten-

tiaries, or implied, as in the case of, e.jr., military and naval

commanders for matters, such as truces, capitulations, and
cartels, which are necessarily confided to their discretion.

When an agent acts in excess of his implied authority he

is said to make no treaty, but a mere "sponsion," which,

unless adopted by his Government, does not bind it, e.ff.,

the affair of the Caudine Forks (Livy, ix. 5) and the con-

vention of Closter Seven in 1757. (4) Unlike a contract

in private law, a treaty, even though made in pursuance

of a full power, is, according' to modern views, of no effect

till it is ratified. (5) No special form is necessary for a
treaty, which in theory may be made without writing. It

need not even appear on the face of it to be a contract

between the parties, but may take the form of a joint

declaration, or of an exchange of notes. Latin was at one
time the language usually employed in treaties," and con-

tinued to be so employed to a late date by the emperor
and the pope. Treaties to which several European powers
of difi'erent nationalities are parties are now usually
drawn up in French (the use of which became general in

the time of Louis XIV.), but the final act of the congress

of Mienna contains a . protest against the use of this

language being considered obligatory. A great European
treaty usually commences " In the name of the Most Holy
and Indivisible Trinity," or, if the Porte is a party, " In
the name of Almighty God." (6) It is sometimes said

that a treaty must have a lawful object, but the danger
of accepting such a statement is apparent from the use
which has been made of it by writers who deny the validity

of any cession of national territory, or even go so far as to

lay down, with Fiore, that " all should be regarded as void
which are in any way opposed to the development of the

free activity of a nation, or which hinder the exercise of

its natural rights." (7) The making of a treaty is some-

' C/. Sir Edward Hertslet's very useful coUection entitled Tht Map
if Europe by Treaty, 1875,

times accompanied by acts intended to secure its better

performance. The taking of oaths, the assigning of " con-

servatores pacis," and the giving of hostages are now
obsolete, but revenue is mortgaged, territory is pledged,

and treaties of guarantee are entered into for this purpose.

6. A " transitory convention " operates at once, leaving

no duties to be subsequently performed, but with reference

to conventions of other kinds questions arise as to the

duration of the obligation created by them, in other words,

as to the moment at which those obligations come to an

end. This may occur by the dissolution of one of the

contracting states, by the object-matter of the agreement

ceasing to exist, by full performance, by performance bs-

coming impossible, by lapse of the time for which the agree-

ment was made, by contrarius coTisejisus or mutual, release,

by " denunciation " by one party under a power reserved

in the treaty. By a breach on either side the treaty

usually becomes, not void, but voidable. A further cause

of the termination of treaty obligations is a. total change of

circumstances, since a clause "rebus sic stantibus" is said

to be a tacit condition in every treaty.^ Such a conten-

tion can only be very cautiously admitted. It has been

put forward by Russia in justification of her repudiation

of. the clauses of the treaty of Paris neutralizing the Black

Sea, and of her engagements as to Batoum contained

in the treaty of Berlin. The London protocol of 1871,

with a view to prevent such abuses, lays down, perhaps a

little too broadly, " that it is an essential principle of the

law of nations that no power can liberate itself from the

engagements of a treaty, nor modify the. stipulations

thereof, unless with the consent of the contracting ppwers,

by means of an amicable arrangement." Treaties are in

most cases suspended, if not terminated, by the outbreak

of a war between the contracting parties, and are therefore

usually revived in express terms in the treaty of peace.

.

7. The rules for the interpretation of treaties are not so

different from those applicable to contracts in private law

as to need hero a separate discussion.

8. Collections of treaties are either (L) general or (li.)

national.

(L) The first to publish a general collection ,of treaties was
Leibnitz, whose Codex Juris Ocntium, containinff documents trom
1097 to 1497, " ea quae sola inter liberos pojiulos legam sunt loco,"

appeared in 1693, and was followed in 1700 by the Mantissa. Ths
Corps Vniversel Diplomatique du Droit rfc« Gens of Dumont, con-
tinued by Barbeyrac and Eousset in thirteen folio volumes, con-
taining treaties from 315 A.D. to 1730, was published in 1726-39.
Wenck's Corpus Juris Gentium Beeentissimi, 3 vols. 8vo, 1781-95,
contains treaties from 1735 to 1772. The 8vo Eecueil o{ G. F. d«
Martens, continued by C. do Martens, Saalfeld, Murhard, Samwer,
HopF, and Stoerk, commenced in 1791 with treaties of 1761,
and is still in progress. The series in 1887 extended to sixty-fout
volumes. See also the following periodical publications:

—

Daa
Staalsarchiv, Sammlung, dcr officiellen AcienstUcke sur Oeschichtt
dcr Gegcnwart, Ijeipsic, commencing in 1861; Archives Diplo-
matiqucs, Stuttgart, since 1821 ; Archives Diplomatiques, KeciirU
Mcnsucl de Diplomatic et d'Histoire, Paris, since 1861 ; and Herts-
let's British and Foreign ^tate Papers, from the termination of th»

War of ISI4 to the latest period, compiled at the Foreign Office by iM
Librarian and Keeper of the Papers. London, since 1819, and still

in progress.

(li.) The more important collections of national treaties are
those of M. Neumann and M. de Plassan for Austria, 1855—84

j

Beutner for the German empire, 1883; Calvq for "I'Ameriqds
Latine," 1862-69 ; De Clercq^for Franco, 1864-86 ; De Garcia da
la Vega for Belgium, 1850-83 ; Lagemans for the Netherlands,
1858-82 ; Soutzo for Greece, 1868 ; Count Solar de la Marguerite
for Sardinia, 1836-61 ; De Castro for Portugal, 1856-79 ; Rydberg
for Sweden, 1877 ; Kaiser (1861) and Eichmann (1885) for Switzer-
land ; Baron de Testa (1864-82) and Aristarchi Bey (1873-74) for

Turkey ; F. de Martens for Russia, 1874-86 ; Mayers for China,
1877. The ofBcial publication for Italy begins in 1864, for Spain
in 1843, for Denmark in 1874. The treaties of Japan, were pub-
lished by authority in 1884. Those of the United States are con-
tained in the StaiiUee at Large of the United States, and in the

' Cf BynkerB&oek, Qusest. Jur. Pub., li. c. 10,
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CoHections of J. Elliott (1834) and H. Minot (1844-50); see also

Jilr Bancroft Drivis's Notes upon the Treaties of the United States vnth

ether Powers, preceded by a List of the Treaties and Conventions

vith Foreign Powers, chronologically arranged, andfollowed by an
lAnalytical Index and a Synoptical Index of the Treaties, 1S73.

In England no treaties were published before tfco 17th century,

BUch matters being thought "not fit to be made vulgar." The
treaty of 1604 with Spain was, however, published by authority,

OS were many of the treaties of the Stuart kings. Rymer's Foid^ra

was published, under the orders of the Government, in twenty

volumes, from 1704 to 1732. Treaties are officially published at

the present day in the Lcmdon Gazette, and are also presented to

parliament, but for methodical collections of treaties made by
Groat Britain we are indebted to private enterprise, which pro-

duced three volumes in 1710-13, republished with a fourth vol-

ume in 1732. Other three volumes appeared in 1772-81, the

collection commonly known as that of C. Jenkinson (3 vols. ) in

1785, and that of Chalmers (2 vols.) in 1795. J. Macgregor pub-

lished (1841-44) eight volumes of commercial treaties, but the great

collection of the commercial treaties of Great Britain is that of L.

Hertslet, librarian of the Foreign Office, continued by his son and
successor in office. Sir Edward Hertslet, entitled A Complete Collec-

tion. of the Treaties and Conventions and Reciprocal Regulations at

present sitbsisting between Great Britain and Foreign Powers, and

of th& Laws and Orders in Council concerning the same, so far as

they relate Is Commerce and Navigation, the Slave Trade, Post

OJice, ttc, and to the Privileges and Interests of. the Subjects of the

Contracting Parlies,lS20-SS, 16 vols. Sir Edward Hertslet also com-
menced in 1875 a series of volumes containing Treaties and Tariffs

regulating the Trade between Britain and Foreign Nations, and
Extracts of Treaties between Foreign Powers, containing the Most

Favoured Nation Clauses applicable to Great Britain. The treaties

affecting British India are officially set out, with historical notes,

in A Collection of Treaties, Engagements, and Sannuds relating to

India and Neighbouring Countries, by C. W. Aicheson. This work,

with the index, extends to eight volumes, which appeared at

Calcutta ia 1862-66.

9. It may be worth while to add a list of some of the

more important treaties, now wholly or partially in force,

especially those to which Great Britain is a party, classified

according to their objects, in the order suggested in para-

graph 3.

(i.) The principal treaties affecting the distribution of

territory between the various states of Central Europe are

those of Westphalia (Osnabriick and Miinster), 1648;
Utrecht, 1713; Paris and Hubertsburg, 1763; for the parti-

tion of Poland, 1772, 1793; Vienna, 1815; London, for the

separation of Belgium from the Netherlands, 1831, 1839 ;

Zurich, for the cession of a portion of Lombardy to Sardinia,

1859; Vienna, as to Schleswig-Holstein, 1864; Prague,

whereby the German Confederation was dissolved, Austria

recognizing the new North German Confederation, trans-

ferring to Prussia her rights over Schleswig-Holstein, and
ceding the remainder of Lombardy to Italy, 1866 ; Frank-

fort, between France and the new German empire, 1871.

The disintegration of the Ottoman empire has been regu-

lated by the great powers, or some of them, in the treaties

of London, 1832, 1863, 1864, and of Constantinople,

1881, with reference to Greece ; and by the treaties of

Paris, 1856 ; London, 1871 ; Berlin, 1878 ; London, 1883,
with reference to Montenegro, Koumania, Servia, Bulgaria,

and the navigation of the IJannbe. The encroachments of

Russia upon Turkey, previous to the Crimean War, are

registered in a series of treaties beginning with that of

Kutchuk-Kainardji, 1774, and ending with that of Adrian-

ople in 1829. The independence of the United States of

America was acknowledged by Great Britain iu the treaty

of peace signed at Paris in 1763. The boundary between
the United States and the British possessions is regulated

in details by the treaties of Washington of 1842, 1846,

1871. Switzerland, Belgium, Corfu and Paxo, and Lux-
emburg are respectively neutralized by the treaties of

Vienna, 1815, and of London, 1839, 1864, 1867. A list

of treaties of guarantee to which Great Britain is a party,

and which are supposed to 'be still in force, beginning with

a treaty made with Portugal in 1373, was presented to

parliament in 1859.

(ii.) For the innumerable conventions to which Great

Britain is a party as to commerce, consular jurisdiction,'

fisheries, and the slave, trade, it must suffice lO refer to

the exhaustive and skilfully devised index to Hertslet'a

Commercial Treaties, forming volume xvl., 1885.

(iii.) The social intercourse of the world is facilitated by
conventions, such as those establishing the Latin monetary

union, 1865; the international telegraphic union, 1865;
the universal postal union, 1874; the international bureau

of weights and measures, 1875 ; and providing for the

protection of submarine cables in time of peace, 1884.

Such treaties are somewhat misleadingly spoken of by
recent writers (L. von Stein and F. de Martens) as con-

stituting a " droit administratif internationah"

(iv.) -The following are the nw operative treaties of

extradition to which Great Britain is a party:—with

the United States, 1842; Brazil and Germany, 1872;
Austria, Denmark, Italy, Norway and Sweden, 1873

;

Hayti and Netherlands, 1874; Belgium and France, 1876
;

Spain, Portugal (as to India only), 1878; Tonga, 1879,
Luxemburg, Equador, and Switzerland, 1880 ; Salvador,

1881; Uruguay, 1884; Guatemala, .1885 ; Russia, 1886.

It will be observed that all these, except the treaty with

the United States, are subsequent t,o and governed by the

provisions of 33 and 34 Vict. c. 52, "The Extradition Act,

1870." Before the passing of this general Act, it had

been necessary to pass a special Act for giving effect to

each treaty of extradition. The most complete collec-

tion of treaties of extradition is that of F. J. Kirchner.

L'Extradition, Recueil, <£•<?.,' London, 1883.

(v.) General conventions, to which most of the Euro-

pean states are parties, were signed in 1883 at Paris foi

the protection of industrial, and in 1886 at Bern for the

protection of literary and artistic, property.

(vi.) Certain bodies of rules intended to mitigate the

horrors of war have received the adhesion of most civilized

states. Thus the declaration of Paris, 1856 (to which,

however, the United States, Spain, Jlexico, Venezuela,

Columbia, Bolivia, and Uruguay have declined to accede),

prohibits the use of privateers and protects the commerce
of neutrals; the Geneva convention, 1864, gives a neutral

character to surgeons and hospitals ; and the St Peters-

burg declaration, 1868, prohibits the employment of ex-

plosive bullets weighing less than 400 grammes.

It were greatly to be wished that the official publication

of treaties could be rendered more speedy and mora
methodical than it now is. The labours of the publicist

would also be much lightened were it possible to con/-

solidate the various general collections of diplomatic arts

into a new Corps Diplomatique Unimrsel, well furnished

with cross references, and with brief ainnotations showing

how far each treaty is supposed to be still in force.

10. In addition to the works already cited in the course of this

article the following are for various reasons important :—Joh. Lupus,

De Confederatione Principum, Strasburg, 1511 (the first published

monograph upon the subject); Bodinns, Dissertatio de Contractibus

Summarum Potestatum, Halle, 1696 ; Neyron, De Vi Pcederum
inter Oenies, Go'tt., 1778; Neyron, Essai Historique et Politique

sur Us Garanties, &c., Gott., 1797; "Wachter, De Modis Tollendi

Pacta inter GeiUcs, Stuttg., 1780; Dresch, Ueber die Dauer der

Volkervertrdge, Landshut, 1808; C. Bergbohm, Staatsvertrdgt

iind Oesetze als Quellen des Volkerrechts, Dorpat, 1877; Jellinek,

Die rechtlickc Natur der Statenvertrdgen, Vienna, 1880; Holzen*
doiff, Bandbuch des Fblkerreehts, vol. iii, 1887. On the history of

the great European treaties generally, see the Eistoire Abrlgie da
Trait4s de Paix cntre lis Puissances de TEurope, by Koch, as recast

and continued by Scholl, in 1817 and 1818, and again by Count
de Garden in 1848-59; as also the Recueil Manuel of De Martens
and Cussy, now continued by Geffcken. For the peace of West-
phalia Putter's Geist des westphilischen Fricdens, 1795, is useful

;

for the congress of Vienna, Kliiber'a Acten des WieTier Congresses,

1816-19, and Le Congris de Fienne et les TraiUs de 181B, pricidt

des Conferences de Dresde, de Prague, et de Chatillon, suivi da
Congris d'Aixla-Chapelle, Troppau, Laybach, et Virone. by Count
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'Angeberg. The last-mentioned writer haa also published collec-

tions of treaties relating to Poland, 1762-1862; to the Italian

question, 1859; to the congress of -Paris, 1856, and the revision

at its work by the conference of London, 1871 ; and to the Franco-

German War of 1870-71. For the treaties regulating the Eastern

question, see The European Concert in the Eastern Question, by T. E.

Holland, 1885, and Za Turquie et le Tanzimat, by E. Engelhardt,

1882-84. (T. E. H.)

TREBIZOND, in Greek Trai-ezub, a city of Asia

Minor, situated on the Black Sea, near its south-eastern

angle, from the time of its foundation as a Greek colony

to the present day has always been a considerable emporium

o^ commerce, and at one time was for two centuries and a

half the capital of an empire. Its importance is due to

its geographical position, because it commands the point

where the chief and most direct trade route from Persia

and Central Asia to Europe, over the tableland of Armenia

by Bayazid and Erzeroum, de.soends to the sea. Its safety

also was secured by, the barrier of rugged mountains which

separates its district from the rest of Asia Minor, rising to

the height of 7000 or 8000 feet above the sea-level. Sc
complete is the watershed that no streams pass through

these ranges, and there ia hardly any communication in

this direction between the interior of Asia Minor and the

coast. For the same reason, together with its northern

aspect, the climate is humid and temperate, and favourable

to the growth of vegetation, unlike that of the inland

regions, which are exposed to great extremes of heat in

summer and cold in winter. The position which was
occupied by the Hellenic and mediajval city is a sloping

table of ground (whence the original name of the place,

Trapezus, or the "Tableland"), which falls in steep rocky

precipices on the two sides, where two deep valleys, de-

scending from the interior, run parallel at no great distance

from one another down to the sea. The whole is still

inclosed by the Byzantine walls, which follow the line of

the cliffs, and are carried along the sea-face ; and the

upper part of the level, which is separated from the lower

by an inner cross wall, forms the castle ; while at the

highest point, where a sort of neck is formed between the

two valleys, is the keep which crowns the whole. The
fortifications and their surroundings are singularly pictur-

esque, for the towers, some round, some angular, which
project from them are in many cases covered with creepers,

and the gardens that occupy the valleys below teem with

luxuriant vegetation. On each side, about half-way be-

tween the keep and the sea, these ravines are crossed by
massive bridges, and on the further side of the western-

most of these, away from the city, a large tower and other

fortifications remain, which must have served to defend the

approach from that quarter. The area of the ancient city

is now called the Kaleh, and is inhabited by the Turks
;

eastward of this is the extensive Christian quarter, and
beyond this again a low promontory juts northward into

the sea, partly covered with the houses of a well-built

suburb, TCihich is the principal centre of commerce. The
harbour lies on the eastern side of this promontory, but it

is an unsafe roadstead, being unprotected towards the

north-east, and having been much silted up, so that vessels

cannot approach within a considerable distance of the

shore. The neighbourhood of this is the liveliest portion

of the city, as it is from here that the caravans start for

Persia, and at certain periods of the year long trains of

camels may be seen, and Persian merchants conspicuous by
their high black oaps and long robes. The total population

of the place is estimated at 32,000, of whom 2000 are

Armenians, 7000 or 8000 Greeks, and the rest Turks.

The city of Trapezus was a colony of Sinope, but it first comes
into notice at the time of the Retreat of the Ten Thou.sand, who
found repose there. Notwithstanding its commercial importance,
the ren'oteness of its iiosition prevented it from being much
known to fame eitner ic the Hellenic or the early medlieial per od

its greatness dates from the time of the fourth crusade (1204),
when the Byzantine empire was dismembered and its capital
occupied by the Latins. During the confusion that followed that
event a scion of the imperial family of the Comneni, called Alexius,
escaped into Asia, and, having collected an army of Iberian
mercenaries, entered Trebizoud, where he was acknowledged as the
legitimate sovereign, and assumed the title of Grand Comnenus.
Though only twenty-two years of age, Alexius was a man of ability

and resolute will, capable of establishing order in a time of an-
archy; and thus he succeeded without difficulty in making himself
master of the greater part of the southern coast of the Black Sea.

The empire that was thus founded continued to exist until 1461,
when tfie city was taken by Mohammed II., eight years after he
had captured Constantinople. The cause of this long duration, and
at the same time the secret of its history, is to be found in the
isolated position of Trebizoud aud its district, between the moun-
tains and the sea, which has already been described. By this

means it was able to defy both the SeljAks and the Ottomans, and
to maintain its independence against the emperors of Kicaa and
Constantinople. But for the same reaso'n its policy was always
narrow, so that it never exercised any beneficial influence on tlie

world at large. It was chiefly in the way of matrimonial alliances

that it was brought into contact with other states. The imperial
family were renowned for their beauty, and the princesses of this

race were sought as brides by Byzantine emperors of the dynasty
of the Palteologi, by Western nobles, and by Mohammedan princes

;

and the connexions thus formed originated a variety of diplomatic
relations and friendly or oflfensive alliances. The palace of TrebL-

zond was famed for its magnificence, the court for its luxury and
elaborate ceremonial, while at the same time it was frequently a

hotbed of intrigue and immorality. The Grand Comneni were
also patrons of art and learning, and in consec[uence of this Trebi-

zoud was resorted to by many eminent men, by whose agency
the library of the palace was provided with valuable manuscripts
and the city was adorned with splendid buildings. The writers

of the time speak with enthusiasm of its lofty towers, of the
churches and monasteries in the suburbs, and especially of thS

gardens, orchar(^9, and olive groves. It excited the admiration oi

Gonzales Clavijo, the Spanish envoy, when he passed through it

on his way to visit the court of Timur at Samarkand (Clavijo,

Historia del Gran Taviorlan, p. 84) ; and Cardinal Bessarion, wh^
was a native of the place, in the latter part of his life, when the

city had passed into the hands of the Mohammedans, and he waa
himself a dignitary of the Roman Church, so little forgot the im-
pression it had made upon him that ho wrote a work entitled " The
Praise of Trebizoud" (EyKcifiiov Tpa-Kt^ovyros), which exists in

manuscript at Venice. Little was known of the history of the

empire of Trebizoud until the subject was taken in hand by Prof.

Fallmerayer of Munich, who discovered the chronicle of Michael
Panaretus among the books of Cardinal Bessarion, and from that

work, and other sources of information which were chiefly unknown
up to that time, compiled his Gcschichte dcs Kaiserlhums von

Trapezunl (Munich, 1827). Finlay's account of the period, in the

fourth volume of his History cf 0-reece, is based on this. From
time to time the emperors of Trebizoud paid tribute to the Seljuk

sultans of IconiUm, to the grand khans of the Mongols, to Timur
the Tartar, to the Turcoman chieftains, and to the Ottomans; but

by meaus of skilful negotiations they were enabled practically to

secure their indepeudence. We find them also at war with many
of these powers, and with the Genoese, who endeavoured , to

monopolize the commerce of the Black Sea. The city was several

times besieged, the most formidable attack being that which
occurred in the reign of Andronicus I., the second emperor, when
the Reljiiks, uuder the command of Melik, tho son of the great

sultan Ala-ed-din, first assaulted tho northern Avail in tho direction

of the sea, and afterwards endeavoured to storm tho upper citadel

by night. TEey failed, however, in both attempts ; and in the

latter, owing to the darkness, and to the occurrence of a violent

storm which suddenly swelled the torrents in the raviues, their

force was thrcwn into inextricable confusion, aud they were com-

pelled to abandon their camp and make the best of their escape

from the country. So great was the strength of tho fortifications

that, when Mohammed II. turned his thoughts towards the subju-

gation of this state, he might have experienced much diSiculty in

reducing it, and might have been disposed to oiler favourable

terms, had it not been for the pusillanimous conduct of David, the

last emperor, who surrendered the place almost nnconditionally.

Several interesting monuments of this period remain at Trebizoud

in the fori., of churches in the Byzantine stylo of architectuie.

One of these is within the area of the old city, viz., tho church of

the Panaghia Chrysokephalos, or Virgin of the Golden Head, a

large and massive but excessively plain building, which is now the

Orta-hissar mosque. On the further side of the eastern ravine

stands a smaller but very well proportioned structure, the ehiirch

of St Eugenius, the patron saint of Trebizoud, now tho Ycni Djuma
djami, or New Friday mosque. Still more important is the church

9f ^pghia Sophia, which occupies a conspicuous position overlook-
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In' the sea, about two miles to the west of the city. The porches

ofthis are handsomely ornamented, and about a hundred feet from

it rises a tall campanile, the inner walls of which have been covered

in parts with frescos of religious subjects, though these are now

much defaced. But the most remarkable memorial of the Middle

Ages that exists in all this district is the monastery of Sumelas,

which is situated among the mountains, about 25 miles from

Trebiiond, at the side of a rocky glen, at a height of 4000 feet

above the sea. Its position is most extraordinary, for it occupies

a cavern in the middle of the face of a perpendicular cliffa thousand

feet high, where the white buildings offer a marked contrast to the

browu rock which forms their setting. It is approached by a

zigzag path at the side of the cliff, from which a flight of stone

steps and a wooden etaircase give access to the monastery. The
valley below is filled with the richest vegetation, the undergrowth

being largely composed of azaleas and rhododendrons. An antiquity

of 1500 years is claimed for the foundation of the monastery, but

it is certain that the first person who raised it to importance was

the emperor Alexius Comnenua III. of Trebizond ; he rebuilt it in

1360, and richly endowed it. The golden bull of that emperor,

which became thenceforth the charter of its foundation, is still

preserved ; it is one of the finest specimens of such documents,

and contains portraits of Alexius himself and his queen. The

monastery also possesses the firman of Jlohamraed II. by which he

accorded his protection to the monks when he became master of

the country. (H. F. T.)

TREDEGAR, a town of Monmouttshire, England, ia

situated on the Sirliowy river, and on the London and

North Western Railvpay system, 7 miles east-north-east of

Merthyr Tydvil and 249 west of London. The town owes

its existence to the establishment in the beginning of the

century of the works of the Tredegar Iron and Coal

Company, who lease the soil and minerals from Lord

Tredegar. The iron-works, chiefly for the smelting of

iron and the manufacture of iron and steel rails, are of

enormous extent, and employ upwards of 4000 men. The
town is also surrounded by iron and coal mines, the pro-

perty of the company. It consists chiefly of workmen's

houses, but is built with regularity and neatness, the prin-

cipal streets diverging from aa open space called the

Circle, in the centre of the town, where there are a number
ci good shops. The church of St George is a tasteful

modern building in the Norman style. The temperance

hall, union workhouse, and literary institute and library

deserve notice. The population of the urban sanitary

district (area 7029 acres), a small portion of which is in

Brecknockshire, in 1871 was 16,989 and in 1881 it was

18,771

TREE-CREEPER, one of the smallest of British birds,

and, regard being had to its requirements, one very gene-

rally distributed. It is the Certhia familiaris of ornitho-

logy, and remarkable for the stiffened shafts of its long

and pointed tail-feathers, aided by which, and by its com-
paratively large feet, it climbs nimbly, in a succession of

jerks, the trunks or branches of trees, invariably proceed-

ing upwards or outwards and generally in a spiral direc-

tion, as it seeks the small insects that are hidden in the

bark and form its chief food. When in the course of its

search it nears the end of a branch or the top of a trunk,

it flits to another, always alighting lower down than the

placfr it has left, and so continues its work.

Inconspicuous in colour, for its upper plumage is mostly of
variousshades of blown mottled with white, bnfi", and tawny, and
beneath it is of a silvery white, the Tree-Creeper is far more common
than the incurious suppose ; but, attention once drawn to it, it can
be frequently seen and at times heard, for though a shy singer
its song is loud and sweet. The nest is neat, generally placed in
a chink formed by a half-detached piece of bark, which secures it

from observation, and a considerable mass of material is commonly
tisod to partly stuff up the opening and give a sure foundation for
fhe tiny cup, in which are laid from six to nine eggs oi a translucent
white, spcrtted or blotched with rust-colour. The Tree-Creeper
inhabits almost the whole of Europe as well as Algeria, and has
been traced across Asia to Japan. It is now recognized as an
inhabitant of the greater part of North America, though for a time
examples from that part of the world, which differed slightly
in the tinge of the plumage, were accounted a distinct species
(<7. americana), and even those from IMexico and Guateisafa CJ.

mexieana) have lately been referred to the same. It therefore

occupies an area not exceeded in extent by that of many Passerine

birds, and ia one of the strongest witnesses to the close alliance of

the so-called Nearctic and Paliearctio Regions.

Allied to the Tree-Creeper, but wanting its lengthened and stiff

tail-feathers, is the genus Tidwdroma, the single member of which

is the Wall-Creeper (T. muraria) of the Alps and some other

mountainous parts of Europe and Asia, and occasionally seen by
the fortunate visitor to Sivitzerland fluttering like a big butterfly

against the face of a rock, conspicuous from the scarlet-crimson of

its wing-coverts and its white spotted primaries. Its bright hue is

hardly visible when the bird is at rest, and it then presents a dingy

appearance of grey and black. It is a species of wide range, ex-

tending from Spain to China; and, though but seldom leaving its

cliffs, it has wandered even so far as England. Merrett (Pinax, p.

177) in 1667 included it as a British bird, and the correspondenc»

between Marsham and Gilbert White {Proc, Norf. and Norw. Nat.

Society, ii. p. 180) proves that an -example was shot in Norfolk, 30tb
October 1792; while another is reported {Zoologist, ser. 2, p. 4839)
to have been killed in Lancashire, Sth May 1872

The genus Certhia as founded by Linnaeus contained

25 species, all of which, except the two above mentioned,

have now been shewn to belong elsewhere ; and for a long

while so many others were referred to it that it became a
most heterogeneous company. At present, so few are the

forms left in the Family Cerihiidee that systematists are

not wanting to unite it with the Sitiidx (cf. Nuthatch),
for the two groups, however much their extreme members
may differ, are linked by so many forms which still exist

that little violence is done to the imagination by drawing

upon the past for others to complete the series of descend-

ants from a common and not very remote ancestor, one

that was possibly the ancestor of the Wrens (q.v.) as well

One thing, however, has especially to be noticed here. The
Perthiidss have not the least affinity to the Picidx {cf.

Woodpecker, infra), but are strictly Passerine, though
the Australian genus Climacteris may possibly not belong

to them. (a. n.)

TREE-FERN. In old and well-grown specimens of

some of the familiar ferns of our temperate climates the

wide-spreading crown of fronds may be observed to rise at

a distance often of a good many inches above the surface

of the ground, and froni a stem of considerable thickness.

The common male fern JVephrodiuvi {Lastrxa) furnishes

the commonest instance of this ; higher and thicker trunks

are, however, occasionally presented by the royal fern

{Osmvnda regalis), in which a height of 2 feet may be
attained, and this with very considerable apparent thick-

ness, due, however, to the origin and descent of a new
series of adventitious roots from the bases of each annual
set of fronds. Some tropical members and allies of these

genera become more distinctly tree-like, e.g., Todea ; Pteris

also has some sub-arboreal forms. Oleandra is branched
and shrub-like, while Atigiopteris aud Marattia (Marat-
tiaceoi) may also rise to 2 feet or more. But the tree-ferns

proper are practically included within the family Cyaihe-

acex. This includes five genera {Cyathea, Alsophila,

Hemitelia, Dicksonia, Balantium) and nearly 200 species,

of which a few are herbaceous, but the majority arboreal

and palm-like, reaching frequently a height of 50 feet or

more, Alsophila excelsa of Norfolk Island having some-
times measured 60 to 80 feet. The fronds are rarely

simple or simply pinnate, but usually tripinnate or decom-
pound, and may attain a length of 20 feet, thus forming a
splendid crown of foliage. The stem may occasionally

branch into many crowns. The g?nera are of wide geo-

graphical r.ange, mostly of course within the tropics of the

Old and New World ; but South Australia, New Zealand,

and the Southern Pacific islands all possess their tree-ferns.

In Tasmania Alsophila australis has been found up to the

snow-level, and in the humid and mountainous regions of

the tropics tree-ferns are also found to range up to a con-

siderable altitude. The fronds may either contribute to

the apparent thickness of the stem by leaving more or less
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of their bases, which become hardened and persistent, or

they may be articulated to the stem and fall ofE, leaving

characteristic scars in spiral series upon the stem. The

stem is frequently much increased in apparent thickness

by the downgrowth of aerial roots, forming a black coating

several inches or even a foot iu thickness, but its essential

structure differs little in principle from that familiar in the

rhizome of the common bracken (Pteris). To the ring or

rather netted cylinder of fibro-vascular bundles character-

istic of all fern stems scattered internal as well as external

bundles arising from these are superadded ; and in a tree-

fern these are of course ia greater numbers. The outer

bundles give oS branches to the descending roots from the

region where they pass into the leaves.

Tree-ferns arc of course cultivated for their beauty alone ; a. few,

however, are of some economic applications, chiefly as sources of

starch. Thus the beautiful Alsophila axelsa of Norfolk Island is

said to be threatened with e-xtinction for the sake of its sago-like

pith, which is greedily eaten by hogs; Cyaihea medullaris also

furnishes a kind of sago to the natives of New Zealand, Queens-

land, and the Pacific islands. A Javaness species of Dicksonia

(D. ckrysotricha) furnishes silky hairs, which have been imported

as a styptic, and the long silky or rather woolly hairs, so abundant

on the stem and frond-leaves in the various species of CiboHiftn,

have not only been put to a similar use, but in the Sandwich

Islands furnish wool for stuEBng mattresses and cushions, which

was formerly an article of e.xport. The "Tartarian lamb," or

Agnus scylhictis of old travellers' tales in China and Tartary, is

simply the wooUy stcck of C. Baromelz, which, when dried and
inverted and all save four of its frond-stalks cut away, has a droll

resemblance to a toy sheep.
See Feks ; J. Smith, Eisloria Filtcum ; Luerssen, ifed. Pharm. Botanik ; and

for the Etructare of the stem, De Bary"8 VtrgleUh. Anatomic d. Phantrog. u.

TKEGELLES, Samijel PRiDEAtJx (1813-1875), Kjw
Testament scholar, was born at Wodehouse Place, near

Falmouth, on January 30, 1813. His parents were

Quakers, and he himself for many years was in communion
with the (Darbyite) Plymouth Brethren, but latterly he

became a member of the Church of England. He was
educated at Falmouth grammar school, and afterwards,

without having attended any university, held various

modest educational appointments, but finally devoted

himself entirely to a laborious student life, until he was
incapacitated for literary work by paralysis in 1870. He
died at Plymouth on April 24, 1875.

Most of his numerous publications had reference to his great

critical edition of the New Testament (see Bible, vol. iii. p. 648).

They include an Account of the FrinUd Text of the Greek New
Testament (1854), a new edition of TAoTue's-Iiitroduction (1860),

sai Canon Miiratoriantis : Earliest Catalogue of Books, of the Kew
Testament (1868). As early as 1844 he published an edition of

the Apocalypse, with the Greek text so revised ss to rest almost
entirely upon ancient evidence. TtegeUea v/iota Heads of Hebrew
Orammar (1852), translated Gesenius's Hebrew Lexicon, and was
the author of a little work on the Jansenists (1851) and of various

works in exposition of bis special eschatological views (Remarks on
the Prophetic Visions of Daniel, 1852, new ed. 1864).

TREMATODA, popularly known as "flukes," form one

of the three main divisions of the flatworms or Platylul-

minihes. They have been defined thus (Jackson, !)}—
" Unisegmental Vei-mes, with a flattish, leaf-like, more or

less 3j'lindrical body provided with organs of adhesion in the

shape of suckers and sometimes of chitinoid hooks. The
cuticle, so called, appears to be a metamorphosed layer of

cells. There ia a well-developed nervous system, the

ganglia of which are entirely supra-pharyngeal, i.e., dorsal.

There is a mouth, and an alimentary canal which is usually

forked, but no anus. The excretory system has the form
of more or less branching tubes commencing with flame-

cells, and either ending in a contractile vesicle or opening

by two independent orifices. Hermaphrodite self-impreg-

nation occurs, as well as reciprocal impregnation. The
embryo either develops direct into the sexual form (mono-
genetic Trematoda) or gives origin to a series of inter-

' These figure.' rafer to the bibliography at the end of the article.

mediate non-sexual dimorphic forms (digenetic Trematoda).

Parasitic."

Historical Sketch.—Some of the more salient points in

the history of our knowledge of these animals have already

been alluded to in the article Parasitism {q.v.) ; a few

additional facts must, however, be mentioned here. The
Trematoda were first formed into a group by Eudolphi (2),

who included in it the following genera :

—

Mohostoma,

Amphistoma, Distoma, Tristoma, Fentastoma, and Poly-

sloma ; the name had reference to the suckers, which

Rudolphi regarded as being for the most part openings

into the body (Gr. rpijim, an aperture). -Some of these

forms were soon perceived to have but small connexion;

with the others ; and Cuvier (3) reduced the whole to one

genus, for which he adopted the name Fasciola, Linn. The
Pentastomes have since been transferred to the Aeachnida
(q.v.).

Our scientific acquaintance with the group may be said

to date from 1831, when Mehlis noticed that the eggs of

certain Distomes hatched into a minute ciliated body with

an eye-speck resembling an Infusorian, an observation

which gave the key to the life-history of these forms.

Von Siebold in 1835 (4) supplemented this discovery by

the observation that the ciliated embryo of Monostomum
mutabile contained, as a " necessary parasite," as it was

termed, an organism' identical with the " kingsyellow

worm " {Redia),io\radi by Bojanus in pond-snails, and Von
Baer had previously shown (5) that these gave rise to

free-swimming organisms not unlike tailed Trematodes.

The materials were thus ready to hand for a co-ordination

01 the whole life-history, and Steenstrup recognized it as

.'lE lUotance of the so-called " alternation of generations "

(6). 'ihese researches received important additions at the

hands of Pagenstecher (7) and others, who showed experi-

mentally that encysted Distomes grow mature directly after

their transference from one host to another, and thus that

a migration is necessary to the attainment of their mat-

urity. Diesing's great work (8) appeared in 1850, and

has formed the groundwork of all subsequent treatises on

the systematic arrangement of parasitic worms, although

it included forms which really belong to quite difierent

groups. In 1861 Van Beneden gained a prize offered by
the French Academy by his elaborate memoir on the intes-

tinal worms (9), in which he not only described many new
and interesting forms, but gave anatomical details regard-

ing others previously known, and entered into detailed

comparisons between the Cestodes and Trematodes, both

in their adult and immature slates. Of rscent years the

chief additions to our knowledge have been more in the

direction of further- details regarding the structure and

life-history of special forms than the elaboration of new
general principles.

Anatomy.—In endeavouring to give a very brief account of tha

more salient points in the anatomy of the Trematoda it has beea

thought expedient to select some well-known form as a type,

and afterwards to indicate the characters in which other species

differ from it ; for this purpose tho common liver-fluke, Fasciola

(Distomum) hepatica has been chosen, as it is not unfrequently

found in the tile-ducts of sheep and other domestic animals, and

constitutes a scourge much dreaded by farmers, -The account here

given is in the main abstracted from Sommer (10).

External Appearance.—The animal has a flattened oval shape, with

a sub-triangular process on the broader end, which represents the

head. The total length varies from 20 to 35 mm., the breadth from

6 to 12 mm. On superficial examination tws narrower lateral areas

may generally be distinguished irom a broader median one ; the

former are occasionally of a coarsely gi^nular appearance and

reddish-brown or orange in colour, and increase in breadth towards

the posterior end of the body, where they commonly unite. The
median area is commonly greyish-yellow in colour, sometimes

spotted with black ; its anterior portion corresponds to the uterus,

the posterior to the testes. Two suckers (fig. 1, A, o, s) are in the

middle line of the body ; one ia at the anterior extremity, and ii

directed forwards and somewhat downwards ; it ia known as tBa
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Biiteriot or oral sucker, being jierforated by the ccsoplagua. The
poateritr or ventral sucker is situated, as its name implies, on the
inferior surface of the body, juat behind the head-papilla. The

Fio. 1.—A, Fatctola hepalica, from the ventral suifdca (x2) ; the ollmentan- and
nervous systems only shown on the left side or the %ure the excretory only
on the right. a, right main branch of the Intestine ; c, a diverticulum • /
lateral gangUon

; n, lateral nerve; o, mouth; y, pharynx; j, ventral sucker-
ct, cirrus ^ac

; d, left anterior dorsal czcretory vessel ; m, main vessel • v left
anterior ventral trunk

; x, excretory pore. B, Anterior portion more hl'ghly
magnified (liom MarshaU and Hurst, after Sommer). ct. cirrus sac; d ductus
^aculatorius; /, female aperture; o, ovary: orf, ovidnct; f, penis; j, shell-
gland

; (, anterior testis
; u, uterus ; ca, rp, rasa deferentla ; ts, veslcula semln-

Jjla; tl, yolk-gland; yd. Its duct. C, G:=ltal einiis and neighbouring parts
(from Sommer). a, ventral sucker-, S.cUTUssac; c, genital pore; d, evaclnated
cirrus sac (? penis)

; e, end -of vaglua; /, vasa doferentla; (,, veslcula semlnalls;
», ductus ejaculatorlus-; i, accosso,7 gland. D, A dilated funnel from the ex-
o-etory apparatus, highly maenlfied (from Fralpont.) o, crlflce of the funnel.
E, Egg of Faactola hepaltca ; x 330 (from Thomas>

suckers meaaiire. on au average about 1 mm. in diameter, the ven-
tral being slightly the larger. The internal organs communicate
with the outer world by four apertures :-{l) the mouth (o), situated
at the anterior pole of tlie body and perforating the oral sucker :

(2) the excretory pore {x), placed at the opposite extremity, and
giving exit to tlie effete products; (3) the porus genitalis (fig. 1 B
p), leading into a emus into which the ducts of both sets of genital
organs open,—it is to be found on the under surface of the head-
papilla at or near its centre

; (4) the opening of the Laurer-Stieda
canal, situated on the dorsal surface of the animal, near the junction
°' ,TJ^"" PO/tiou3 of the median area,—it is excessively minute
and difficult of detection, and leads by a uarro^v canal into the duct
of the yolk-gland.

Internal Structure.—k\\ Trewnwda have b,eu comnioiilv re-
garded, hke other flat-worms, as devoid of a body-cavity (cceloni)
and as consisting of parenchymatous tissue, in which the various
organs were embedded. Recent researclies of Fraipont (15) appear
to- show, however, that the interce!lular spaces in this tissue are to
bo regarded as tlie homologue of a cajlora. The body is enclosed
by a complex sheath (cortex), wliich may be resolved into several
layers, which wUl be discussed in order, proceeding from without
inwards. (1) The cuticle, which encloses the whple body, is a thin
pellucid, structureless membrane ; at the margin of the mouth it is
roHeoted so as to form a lining for the ojsophagus, and similarly at
the opening of the genital sinus it passes inwards to form a lining
to the vagina. The same phenomenon is observed at the excret-
ory aperture. By the application of iimmonia the cuticle may be
leparated from the subjacent tissues and its peculiarities demon-
strated; although apparently smooth to the naked eye, it presents
under the microscope numerous sharp backwardly directed pro-
cesses, each of which encloses a hard stylet-shaped body These
prominences are closely set over the whole bodv except immediately

around the suckers, extending even into the interior of tha einns
feuitalia. The cuticle is furthermore perforated by innumerable
ne pores, directed outwards and somewhat backwards. With

regard to the homology of the cnticle of Trematodes tlie same un-
certainty prevails as in the case of Cestodes (see Taje-AYorms)!
the general opinion is that it is not comparable with the chitin-
ous cuticle oi Arthropoda, but is either a Bpecially developed base-
ment-membrane (Kerbert, 11) or a layer of modified Cell3(Ziegler,'
12, and Sohwarze, 13). (2) The outer cellular layer is the matrix
of the cuticle. (3) The ihuscular coat consists of three different
layers:—(L) a thin layer of circular fibres; (ii.) the longitudinal
muscles, which form a series of separate bundles; (iii.) the oblique
muscles, confined to the anterior half or third of the body, and
crossing so as to form a rhomboidal lattice-work,—they are espe-
cially strong on the anterior ventral aspect of the animal. (4) Ths
inner cellular layer consists of elements which closely resemble those
of the oiiter, but are somewhat larger; they have been mistaken by
various observers for cuticular glands. The suckers may be con-
sidered as parts of the cortical layer ; speaking generally, each has
the form of the segment of a sphere, although the anterior one is
shallower at the lower than at the upper margin, and is penetrated
by the cesophagus. Each consists of three sets of muscles,—a thin
outer equatorial layer, a second meridional, and a mass of radially
disposed fibres forming the greater part of the substance. It would
appear that the function of the first two of these groups is to flatten
out the sucker, whilst the radial ones restore its cavity and th.n=
produce a suctorial action. To the ventral sucker are attached a
number of muscular fibres belonging to the dorso^ventral system
and in particular a strong bundle, which passes from behind down-
w-ards and forwards.
The digestive system (fig. 1, A), the presence of which furnishes

one of the most characteristic differences between Trematodes and
Cestodes, extends throughout the body on a plane between the
peripheral nervous and reproductive systems. It has only one
aperture, as above mentioned, in the centre of the anterior sucker
Ihe anterior portion or pharynx, although very nhort, measuring
not much more than 1 mm. in length, is again divisible into two
sections. The hinder of these is the larger, and is sometimes spher-
oidal but more commonly fusiform in shape ; it has strong muscular
walls, which, m conjunction with protractor and retractor muscles
bring about a kind of pumping action whereby nutritive fluids are
taken into the stomach, which name may be applied to the larger
posterior section of the alimentary tract, since in it the digestave
processes are carried on. The canal, which leads from the posterior
end of the pharynx, divides almost immediately into two branchra,
which diverge at first rapidly and then run almost -parallel, as far as
the hinder end of the body. Each of these gives off from its outer
aspect some 16 or 17 lateral branches (c), which divida and sub-
divide till their ramifications fill nearly the whole area of the body
The digestive tract is lined by a layer of simple cells, resemblinir
a cylinder epithelium. These behave towards the blood corpuscle
and other contents of the intestine exactly as would a number sf
Ammbai, putting out processes or pseudopodia, which ingest them,
60 that, in common with many of the lower Invertebrates, the liver-
fluke lives by "intracellular digestion" (see Metschnikoff, 14).
The canals of the excretory system (m) may be divided into three

group. (1) The collecting network consists of very fine tubules
which anastomose freely with each other: they are situated on the
boundary between the cortical and middle layers, and are therefore
visible from either side of the body. (2) Conducting vessels Iv d)
receive the contents of this network. Each of these la formed' bythe union of a larger or smaller number of the delicate canals just
described, and after a longer or shorter pourse opens into the mediaa
excretory can.i.1 (ot> On the way, howiwer, it communicates with
the neighbouring vessels, so that a second network is formed, whioh
is distinguished from that of the collecting tubules by the greater
sua of its meshes and by the fact that it is specially visible from
the dorsal surface of the animal. In the head four of these con-
ducting vessels arise, which are disposed intwo pairs, one situated
dorsally and one ventrally. As thev pass backwards they receive
many branches, the dorsal unites with the ventral of its own side
and the two tubes thus formed unite to constitute the last division
of the excretory system. (3) The median vessel (m) passes along
the body for the posterior two-thirds of its length, immediately
beneath the dorsal cortical layer. It is widest near the commenoo-
mont, where it measures about 0-6 mm. in diameter, and finally
opens at the posterior extremity of the body. The wall of th«
excretory apparatus is constituted everywhere by an exceedingly
delicate elastic membrane, which exhibits neither a cellular lining
nor cilia; furthermore, neither valves nor muscies have been de-
monstrated in connexion with it It contains a thin colourless
fluid, in which very small highly refractive drops are suspended.
The details of the termination of the excretory system seem to

have been first clearly made out' by Fraipont (15), who worked
upon species in which they are more distinct than in the form now
under consideration. The spaces between the round connective-
tissue cells of the body are star-shaped in form, and into these the
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finest excretory tubales, above mentioned, open by funnels (fig. 1,

D), into each of which projects avibratile cilium, thus constituting

the so-called "flame-cells." These researches have given rise to

numerous differences of opinion, as regards questions both of fact

.(16) aud of priority (17).

The liver-fluke contains a complete set of male and female organs,

which form the most conspicuous part of its anatomy, and both of

which open into the geiytal sinus which has been described above.

A. The Male Organs, (i.) The testes (fig. 1, B, t) are two in number,

situated one behind the other in the hinder division of the median

are.1. They rest upon the ventral cortical layer ia the parenchyma

of the body, and immediately above them are the ramifications of

the digestive tract. Each consists of a large number of ramifying

tubes, often with slightly dilated e.xti-emities. These unite into

tKree or four, aud eventually iuto two, main excretory ducts {va,

vp), which terminate at the base of the cirrus-pouoh. Within the

testicular tubules may be found spermatozoa in all stages Of de-

velopment; the first stage appears to consist of small roundish

membraneless colls with a single nucleus ; the nucleus then divides

and the cells become polygonal from mutual pres.sure. These large

cells lie in the middle rather than at the sides of the tube, and

among them are a number which, while they possess on cue side a

smooth evenly rounded contour, are on the other very irregularly

and deeply serrated. These serrations elongate until they become

the ilelicate filaments of spermatozoa, the small shining heads of

which are still embedded in the protopl.ism of the cell, (ii.) The vasa

deferentia [ea, vp) are a pair of slender elongated 'canals, which lie

on the two sides of the middle line, and unite at the inner extremity

of the cirrus-pouch, which they penetrate in common. Their walls

consist of a very delicate homogeneous but resistaut membrane,
upon which contractile fibres are disposed, close together and
parallel to the axis, (iii.) The cirrus-pouch (ca) is a muscular egg-

shaped organ ; tho upper pc!e, which receives the united vasa

deferentia, is situated above the ventral sucker and separated by
only a very slight interval from the dorsal cortical layer, whilst

the position of the lower pole is indicated by the porus genitalis (p).

The muscles are disposed in two layers, of which the inner is thin

and composed of circular fibres; the outer longitudinal layer is

much thicker, and its fibres are disposed in bundles; furthermore

its apex receives a large number of dorso-ventral fibres. Within
the cirrus-pouch the two terminal sections of the male conducting

apparatus are situated, (iv. ) The first of these is the vesicula seniin-

atis (fig. 1, B, vs; C, g), a large, spindle-shaped dilatation of the canal

usually more or less curved upon itself. Its wall is somewhat more
complex than that of the vasa deferentia, consisting of a layer of

tissue with many nuclei but no distinct cell-boundaries, succeeded

by a delicate layer of circular muscular fibres, which is again fol-

lowed by a layer of longitudinal ones, (v.) The ductus ejaculatoiius

(fig- 1,.C, A),, which immediately succeeds the vesicula seuiinalis, is

a long slender tube, disposed in coils, and usually projecting like

a papilla into the base of tho sinus genitalis. Its walls are furnished

with a number of unicellular glands. B. The Fonale Organs.

The female reproductive apparatus may be roughly divided into

two portions, that which produces the eggs and that which conveys

them to the outside of the body ; in the former of these processes

three organs take part—one producing the germ, another the second-

ary or food-yolk, ond a third the egg-shell, (i.) The germarium or

ovary (fig. 1, B, o) is situated between the anterior testis and the ven-

tral sucker, in about three cases out of four on the right baud side of

the body. It has tho form of a branching tubular gland, tho rami-

fication being dichotomous throughout ; in most cases the b.anches

are about as large as the stems which give rise to them. The ovi-

dutt passes towards the shell-gland, narrowing as it approaches this,

aud finally unites with the excretory duct of the yolk-glands, (ii.

)

The yolk-glands (y) of the liver-fluke are paired organs of consider-

able size; they extend over both lateral areas, to which they impart
the opaque appearance and reddish Colour above allude<l to. They
are composed of innumerable small acini, spheroidal in shape and
situated in groups on minute ductules, which unite to form a longi-

tudinal canal on either side of the body. These canals are on the

-whole parallel to the margins of the animal aud distant from it

about one-fifth of its greatest breadth. At the anterior margin of

,the testicular area each longitudinal canal gives off a transverse

branch, which unites with its fellow of the opposite side in the

middle line to form a pear-shaped reservoir, situated just beliind

the posterior margin of the shell-gland. From this reservoir the

common yolk-duct passes forwards in the substance of the shell-

gland ami there unites with the oviduot. Previously to this, how-
ever, it gives off a minute canal, which after an upward course opens

on the dorsal surface of the animal ; it is known as the Laurer-

Stieda canal, end its function has been the subject of much discus-

sion. It has been supposed (1) "to serve for copulatory purposes,"

as has bfeea seen by Zeller (18) in Pohjstomum, and as is supported

by its structure in Axine and MicrocotyU, and (2) " to act as a safety

tube for the escape of over-abundant or altered vitelline products

ami spermatozoa, ' the main argument in support of which is that

its calibre is too narrow to admit of copulation taking place by
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its means ; compare Sommer (10), Kcrbert (11), Poirier (19), LoosS

(20), and Lorenz (21). (iii.) The uterus or female conducting appa-

ratus (w) originates at the union of the ducts of the germarium
and yolk-gland. Its first portion, which lies within the shell-gland,

is a delicate narrow canal, except when it is distended either by
eggs or by semen. The median section of the organ is by far the

largest both in length and breadth; it oocupies almost the whole
of the anterior part of the median area of the animal, between the

ventral sucker aud the shell-gland, and forms four or five large coils

lying alternately right and left, which as a rule are filled with com-
pletely formed eggs. The third section of this organ includes the

coils which lie above and anterior to the ventral sucker ; it is some-

times called the vagina. When it contains eggs these are generally

in a siugle file, and thus giveitamoniliform appearance ; it lies en-

tirely on the left side of the body, gradually approaching the middle

line as it passes forward, until it ends below the cirrus-pouch at the

left and posterior aspect of the genital pore (fig. 1, C, e). (iv.) The
shell-gland (fig. 1, B, s), which (as ils name implies) furnishes tho

external coating of the eggs, has been already several times men-
tioned. In the Trematodes, as in the tape-worms, it forms a kind

of central point of the female generative system ; it is a spheroidal

mass of unicellular glands, each of which opens by its own special

duct into the commencement of the uterus. The secretion of the

shell-gland is liberated in the form of small pellucid droplets, which
unite to form drops ; afterwards it becomes thick and viscid and of

a mahogany brown colour, In this condition the drops are dis-

persed tnrough the uterus mixed with the secretions of the other

genital glauds, and they apply themselves to the recently formed

eggs, producing a delicate membrane around tbem. This process

is carried on in those coils of the uterus which lie immediately out-

side the shell-gland, corresponding to the "ootype" described by
Van Beneden in other Trematodes.

The eggs undergo a gradual development as they pass along tho

uterus. The ripe primitive ovum, on entering tte ftmale conduct-

ing apparatus, becomes coated with a larger or smaller number of

spherules of secondary yolk, and then undergoes the process of

segmentation which leads to the formation of a morula. At this

point it receives the secretion of the shell-gland. The completely

formed egg (fig. 1, E) hasalength of O'lS mm. andis ovoid in shape,

with a small lid or operculum at the broader end ; its contents

consist of a number of roundly polygonal cells, with only a small

quantity of secondary yolk remaining among them. All of these

but one have a thick granular protopla.sm, the exceptional cell

having homogeneous and strongly refracting contents, It usually

lies immediately under the operculum, and is partly embedded in

the other cells. They are often present in tho bile-ducts in such

quantities as to form a stiff brownish mass resembling wet sand,

and the number produced by a siugle fluke has been estimated at

half a million.

The mode of fertilization of the liver-fluke has.given rise to mucli

discussion. According to Sommer, the organ which has usually

been described £is a cirrus or penis is merely the genital sinus eva-

ginated by abnormal pressure (fig. 1, C, d) ; it is furthermore but

ill-adapted to enter eithw of the canals which could possibly serve

as a vagina. He is therefore of opinion that self-impregnation

occurs, the external aperture being closed by the oblique muscles,

and the semen passing directly from the vas deferens through the

genital sinus into the uterus. The whole question of the fertiliza-

tionof the Trematodes is a matter on which very varied opinions

have been expressed, even by authors who have examined the same

forms. The assertion of Von Siebold that a direct internal com-

munication exists between the male and female organs has been

denied by Stieda (22) and by many subsequent writers, but has been

restated by Lorenz (21) and by Zeller in the case of Pohjstomum

inlcgerrimum (18) ; however this may be, there can be no donbt

that self-impregnation does occur in certain cases. The st.ucturo

of the organs renders it more than probable in some species (see

Poirier, 19, p. 582) ; Zaddach has observed it actually taking placo^

in Distomum cirrigerum encysted in Astacus (23), and a single Poly-

stomnm inlcgerrimum has been found in a frog's bladder with §perm

in the female passages. Reciprocal fertilization, in which two in-

dividuals act both as male and female simultaneously, has been

recorded by Zeller in Pobjstomr.m integerrimum, by Looss (20) iij

Distomum clavige'rum, and by Cobbold in Distomum campula.

The nervous system consists of a commissure passing round the

cesophagus very obliquely, and swelling out into ganglia at three

points. Tristcnnum molas possesses eyes of an extremely simple

type, the retina being merely a ganglion cell (Lang, 24).

Life-History and Dcvclopinent—The V.te.h\Aory of Fasnola

hepatica was worked out independently ' by Thomas (25) and

Leuckart (26) ; regarding the question of priority see Jackson (27).

The development of the embryo can only take place outside tho

body of the host and at a lower tetnperature, the most favourable

being from 23° to 26° C, at which the process occupies two or three

weeks. The free embryo (fig. 2, A) is conical in shape, with a rounded

apex, its average length being O'lS mm. At the broader anterioi

end is a retractile head-papilla, with the exception of which the bodj

xxni. — 68
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% (.ili*t«<l "" over. The interior of the body la composed of granular

nucleated cells, and it contains a double eye-spot, composed of two
er«:scentic masses of pigment. There are also two ciliated funnels
forming the rudiments of the excretory system and a granular mass
behind the head-papilla, probably representing the digestive tract

The embryo swims actively about, but if it does not succeed in meet-

ing the appropriate host for its next stage of development (Limnmxia
Iruncatulus, a small pond snail) its period of vitality seems to be
limited to about eight hours. If it should meet with one cf these

C E
JtlQ. 2.—Five stages In the Hfe-b!story of FaicioJa hepatUa; all highly mngnlfled.

A, The free-swlmmlng embryo. B, A eporocyst containing young redire. C.

A young redla, the digestive tract shaded. D, An adult redin, containing a

daoghtei-redla, two almost mature cercarlBS, and germ". E, A free cercaria.

The letters have the same slgnlflcajice throughout, c. nearly ripe cercarlffi;

ec, cystogenous cells; dr, daughter-redla; dt, limbs of the digestive tract;

/, head-papilla ; A, eye-spots ; A', same degenerating ; i', germinal cell ; /, ceils

of the anteiior row ; m, embryo in optical section, gastjula stage ; «, pharynx
of redla ; o, digestive sac ; oe, (esophagus ; p, lips of redia

; q, collar ; r. processes

serving as rudimentary feet; !, embryos; f, tiabcculEB crossing body-cavity of

redia ; «, glandular cells (?) ; f, birth -opening; w, vf y morulre ; y, oral sucker

;

y\ ventral sucker; z, pharynx. (All from Marshall and Harst after Thomas.)

snails it applies the head-papilla to some part of its surface and
begins to bore, twisting round and round on its axis by means of

its cilia, the head-papilla becoming pointed and elongated to four

»r five times its original length. Eventually the tissues of the

«inil are separated as if by a wedge, and a gap is formed through

which the embryo forces an entrance into its body. Bere it under-

goes a metamorphosis, losing its organs of locomotion and becom-

ing what is termed a "sporocysf" (fig. 2, B). This is an elliptical

sac, which commonly attains a length of 07 mm Its wall con-

•ists of a structureless cuticle, beneath which are external, circular.

Mid internal longitudinal muscle-fibres. These are succeeded by
an epithelium, the elements of which vary greatly in size. These

aporocysts may be produced by a process of transverse fission.

Within the sporocyst rounded masses of colls are formed (morulce),

which undergo a process of invagination, producing a gastrula,

which again develops by the formation of a digestive tract into what
ta known as a "redia" (fig 2, C, D). This forces its way through

the wall of the sporocyst, which heals up immediately, and then

wanders through the tissue of the snail, most commonly finding its

way to' the liver. If many redioe are present the anail usually

perishes. The adult redia maj attain a length of 1 '6 mm. It has

tn elongated cylindrical form, and near its posterior extremity are

two processes directed backwards, which probably serve as aids to

locomotion. At the anterior extremity is the mouth, leading into

t muscular pharynx, followed by a saccnlar digestive tract. A
ringrshaped thickening is seen a little way bchind'the mouth, and

Immediately posterior to this a special aperture for the exit of the

germs formed within the redia. About a score of these are usually

to bo found in all stages of development, the earliest being a

funded mass of cells (morula), which elongates, one end at the

same time becoming more attenuated than the other, and gradually
forming an elongated tail, while the body becomes oval and de-

Sressed (fig. 2, E). Two suckers and the rudiment of the futurv
igestive tract make their appearance. As boon as the "cercaria,'*

this being the name given to the present organism, has attained
this stage of development it emerges from the redia, and by the aid
of its suckers and tail wriggles its way out of the host, swimmings
freely about in the water. Like other cercarite developed in redise

this one has no head-spine, but in mature examples the anterior of
the body often exhibits a number of very minute spines. An
interesting feature in the animal is the presence of the "cysto-
genous cells," two lobate masses arranged one on each side of tb»
body. These cells contain small rod-like bodies, whence they have
been termed "cellules & batonnets," and similar bodies have been
found in the protective cyst which they excrete ; Sonsino (28) ha»
suggested that they may assist in imparting stiffness to this struc-

ture, and has noticed that they are more abandadt in those forms
which encyst in the open air. When the cercaria has swum about
for a short time it finds its way to the water-phmts, and encysts
itself on their stems and leaves. During this process the tail is

swung vigorously about, until finally a mora violent motion de-

taches it ; at the same time the cells just mentioned throw out a
gummy secretion, which rapidly hardens and encloses the cercaria.

lu a kind of case. It is in this condition that the larvse are
swallowed by the grazing sheep to form sexually mature flukes in
their livers.

Tlie life-history of a typical digeuetic Trematode may be summed
up as follows:—(1) the egg^ produced sexually; (2) the ciliated

embryo', (3) the sporocyst; (4) the redia, produced asexually
; (5)

the cercaria, produced asexually; (6) the adult Trematode, Hence
it would appear that the digeuetic forms have at least one, usually

many, asexual generations before the sexual one appears. The
embryo may form either a sporocyst or a redia, these two forms
being distinguished by the presence of a digestive tract and of a
special birth-opening in the latter. Within these parent forms
the germs may arise from two sources,—the cells which occupy tho
central region of the young sporocyst or redia, or the epithelium
lining the body-walls. " The germs to which a sporocyst gives

origin may develop in some instances into sporocysts, in others

into rediie or into corcarife. And it does not seem certain that

there is any limit to the possible nnmber of successive generations

of redife. Both cercariae and redise may occur side by side in the
same nurse. The last term in the series is, however, invariably

a cercaria."

Pagensteoher, Ercolani t,29), and others have stated that the
tail of a cercaria may become a sporocyst and produce germs, but
this has not m^t with general acceptance, and the supposition is

not supported by the structure of the tail, which consists of a " con-

tractile substance, occupying the axis and periphery, with large

vesicular cells between (Schwarze, 13). Ercolani (29) has also

published striking statements to the effect that the structure of
these entozoa is so profoundly modified by their habitat that what
have been hitherto described as distinct species may bt only " local

varieties "
; thus he finds that Cercaria arviata develops in Trojn-

donotus into Distomum aignatum, whilst in Mus musculo and M.
decumaniis it becomes a distinct dwarfed form, Z>. mitris.

Pathological and Economic Relations.—Although the number of

Trematodes which have been recorded from the human body is

about equal to that of the Cestodes, the medical significance of the

former is much less than that of tlie latter, because as a rule they

occur in smaller numbers and are less apt to invade organs of vital

imponance. Tho Trematodes which have been found in man are

—

in the liver,

liver.

Faiciolii hepatica, Linn.. .

Dislonium lartceolatum, Mehlla,
It. pphlhatmoi/iiim, Dlcslng,

D. heterophyei, Bllharz, .

D. crattvm, Busk-A busklt, Wedl,
J}, capense, Harley,
i). epat'ilaium, Leuckart,
I>, cndewieum, Baelz,

D. tifpatia innccuum Baelz,

D. rathouiii, Polrier 02),
Bitharzia hwmaloi/ia, Cobbold, .

Monostomum tenlts, Nordroann,
TIeTaihyridium pingtilcota, Treutler,

B. tenar^m, Treutler,

lens of the eye.
small Intestine.

Intestine.

eggs in the blood.

liver.

liver

liver..

liver.

veins of bladder, Ac
lens of the eye.
ovary
veins.

For the general principles which govern tho pathological effects

of Trematodes in common with other entozoa, reference may be

made to the article Tape-AVorms; only a few special cases need

be alluded to he'e The occurrence of most of the forms in the

above list has only been recorded very few times, and in many
cases the effe'^ts produced were very inadequately studied, so that

we can hardly be said to possess a knowledge of their individual

pathology. In a case of Distomum lanceolatum which occurred in

Bohemia, the liver was enormously enlarged and the contracted

gall-bladder contained eight calculi and forty -seven flukes; the

symptoms during life were emaciation, pain over the liver, and
distention of the abdomen.
Tho effects produced by Bilharzin hcemaldbia are very well de-

fined and exceedingly disastrous. The mature worms in conplea
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inhabit the veins, especially tLose «f the urinary bladder and
mesentery ; extravasations of blood a].»d villous growths or ulcera-

tions of the mucous membraue of tire bladder present themselves,
and thus the eggs of the parasite find their way into the urine, jn
which they are evacuated, and can f*e detected by microscopic
examination. With the characteristic presence of the eggs are

associated colic, ancemia, and great prostration of the vital powers,
more particularly in tlie later stages ; the disease when once fairly

established is almost always fatal ; see Cobbold (1).

From a practical point of viuw by far the most important Trema-
tode is Fasciola {Distomiim.) kcpaticcL, which gives rise to the disease

known as " liver rot " in sheep. It is always more or less abund-
ant in certain districts, and it is estimated that in the United
Kingdom the annual loss of sheep du< to it is not less than
1,000,000. The symptoms are said to b-i emaciation, tenderness
in the loins, harshness and dryness of tht* wool, and a scaly con-
dition of the skin. On post-mortem examination fluid is found in
the peritoneal cavity and the viscera have a blanched appearance

;

the liver is dark chocolate or sometimes pale in colour, nodular,
and uneven^ the ducts are thickened and Distomes are found
within them. Dead flukes have been known to furnish the nuclei
ef gall-stones in the gall-bladder. Briefly stated, the principal
preventive miiasures seem to be as follows :—{!) destruction of the

^SS^> ^^^ especially absteutipu from putting manure of rotten
sheep on damp ground

; (2) slaughter of sheep which are badly
fluked

; (3) adequate drainage of pastures ; (4) an allowance of salt
and a little dry food to the sheep ; and (5) dressings of lime or
salt on thegrouqd to destroy the embryos (Thomas, 25). A series

of wet seasons increases the prevalence of the malady, and animals
which have been allowed to graze in low-lyirg ill-drained lands
%Te specially liable to infection—facts which are readily explicable
Da a, consideration of the life-history given above.

Systematic Arrmigemcnl.—The Treniatoda may bo classified as
' tallows :

—

MOXOGEN'EA/Van Beneden ; development direct, that la, witliont the media-
tiou of Qurse forms.

(I.) Tristoms^, Leuckart; body roundish or elongate; posterior extremity,
never specially 4eveloped. Two amoral snckera often present: a large
ventral Kucker often armed with chitlnold structures. Sexual apertures
on the left side or admedian. Laure*"-Stleda canal single or double.
Ova with a filament at one pole only,

I. TrlstoniidK, Van Beneden.— 1. 7'ristomum, Cuvler; about a dozen
genera of previous writers are here included; over 14 species are
known, all parasitic on fishes; Teischenberg(30).

9. Moaocotylidje, Taschenberg.— 1. Calicolyle, Dieaiog; only speclea C
krdijeri (31). 2. P&eudocotyle, Taschenberg. 3. Monocotyle, Taacheit-
berg; only one t-pecies, M, myliobatis, on the gills of the eagle-ray
{Afyliobatis aquila).

%. Udonellidffi, Jolinston.—1. Udonelfa, Jhnat.; five Bpecles, the type being
U. catigof-um, parasitic on a crustacean (Caiigus), which in Its turn in-
fests the holibut {IHppoglo&sui tufgarit).

(U.) PoLTSTOMEVE, Leuckart ; body elongate, pointed and narrow anteriorly;
bioad behind and generally provided with special organs of adhesion in
the shape of suckera or chitlnoid hooks, of suckers or cla-spers with
ch'tinuid structures. Two adoi"aJ suckers In some instances. Sesual
apertures median. Laurer-Stieda canal single or double. Male sexual
apuituro oftt-n armed with chirinoid hooks. Ova frequently provided
with two long appendages.

t. Octobothrjiila:, Tasclienberg.—1. Octobolhtnum, Nordmann; about a
dozi;n genera of various authors are here Included by Taschenberg (30),
containing fourteen species, paranitic on flshes, and almost invaiiably
on the gills. '2. Anthocotyle, Hesse and Van Beneden ; one species
M. merlucii), found in the hake. 3. Phyliocotyle, Hesse and Van
Beneden ; one species, from the gurnard. 4. Platycotyle, Hesse and Van
Beneden ; one species, from the gurnard. 5. Pleurocolyle, Gen-ais and
Van Beneden {=Orubea cochlear, Dies.); one species, fmm the gills of
the mackerel, 6. Diplozoon, Nordraann (see below). 7. Ilexacotyle,
Blalnvllle; one specie", fiora Thynnm brachypterus. 8. Pteclanocotyle,
Dies.; from the ^ills of Labraz mucronatus.

4* Polystoniid«, Van Beneden.—1. Polystomum, Zedcr; two species, best
known /•. integerrimum (see behnv) ; Hexathyridiitm Is probably a
synonym. 2. Onchocotyle, Dies.; five ijpecies, from tlie gills of sharks
and rays. 3. Erpocoiylc, Hesse and Van Beneden; one species, from
the gills. of Mustelus ixvis. 4. Dtplobothrium, F. S. Leuckart; one
Bpecles, from the niUs of a sturgeon,

t. Microcotylidse, Taschenberg.—1. Axine, AbUdgaard ; two species. 2.
Microcotyle, Van Beneden ; about half a dozen species, all parasitic o^
the gills of flslie3(3ee below). 3. Oastrocoly/e, Hesse and Van Bene-
den ; one species, from the gills of Caranx trachui-ui. 4. Aspido-
ffasffr, Von Bacr (see below). 5. Cotylaspit, Leidy; one species,
occunlnc In Anodonla. 6. Aspidocotyte, Dies.

4. Gyvodactyll(j£B, Van Beneden,— 1. Oyrodactylus, Nordmann (see below).
2, Dactylogyrus, Dies.; about twenty species, all parasitic on fishes,

mostly on the gills. 3. Teiraonehu^, Dies.; three «ppcl<^, on the gtU3
of freshwater fishes, 4. Dipleclanum, Dies. .6. Caleeoslomum^ Van
Beneden ; one species, on the gills of Scimia aquila. 6. Sphyranura,
Wright (34, 45) ; one species, from the mouth of Menobranchus lateralis.

n, DIGENEA, Van Beneden ; one or more non-sexual forms Intervene between
two successive sexual foims.

^) MoNosTOMiDx, Van Beneden ; elongate, oval, or rotmded In shape : one
oral sucker.— 1. Monostomum, Zeder; fifty to sixty species In mammals,
birds, and fishes; tj-pe, i/. mutabi/e, Zeder, found in the body-cavity
and eye of waler-biids. 2. yotocolyle. Dies. ; It. *''iseri<t'e. Dies.
( = Monostomum eeri'ucofum),

^) DisToKiuA, Van Beneden ; body flattlsh, more or less leaf-like or
elougate; an oral an*! a ventral sub-median or posterior sucker.— 1.

Dis/omunr, Ketzius (see below). 2. Fasciofa, Linn.; three species are
known; F. A^pa/ira is descilbed above ; /". ?!£;«»''£« inhabits the liver of
<he giraffe. 3. BUhariia, Cobbold {=QijruEcophorus. Dies.); one species
{see btlow). 4. Echinoitomurn, Dujordln ; E. gadorum, A'an Beneden,
\fi th« >ut&stiue of G^diii carbonarius (the coal-tish), and twenty-five

<Ui.;

Other species In the alimentary canal of mammnls, birds, and flshes.
6, Amphistomum, Itudolphi ; about twenty species in different Verte-
brates; A. subclacatum (GGzt) In the rectum of the frog. 6. Gastrodit'
cus (?), Leuckart (see also 87). 7. Uomalogaster, Polrier (38). 8. Oas'
troihyfax, Polrier. 9. Earyccelium, Brock (44), baa the excretory vessels
flilated into wide chambers (? ccelom).

II.)GASTERosTOMiDi. Von Slebold ; oral sucker sub-median and ventrJ; also
an anterior sucker.—L Oasterostomum, Von Siebold ; elgiit species, all
In fishes ; larval form Bucephalus (see below).

(J7.) HoLosTOMiDA, Claus (43); body flattened, and divided Into an anterior
and posterior part, the former bearing an anterior and ventral sucker;
two ado.-al I'.bes with glands in connexion, or a circumoral fold with
lobes.— 1. Holvitomum, Nltzsche; twenty-three species, most in water-
birds: //. variabile, in various raptorial birds; larval forms TetracotyU
and Diptostomum. 2. Jfemistomum, Dies.; three species, one In the
•wild-cat, two in birds. 3. Euste^ma, Dies.

The true position of the followbig is doubtful :—JVmaff>6oMrti/m, Van Bene-
den (9); IHdymozoon, Von Linstow (30); SticfiocoCyle, Cunninghaoi (39).
Diplozoon paradoxum (18) infests the gill of the minnow in large numbers.

The eggs hatch In the water, continuing to be attached to the gill by a filament ai

Fio. 8.—A, Diplozoon paradoxum^, two united specimens. B, Pofystomum inte^
gerrimvm; x about 100 (after Zeller). C, Alicrocolyle mormyri; x7. D, E,
two views of the chitinous framework of a sucker of Axine belones', highly
magnlfleo (after Lorenz). F, Aspidogaiter conehicola; x about 25 (after
Aubert). G, Oyrodaclylus elegans; x about &0 (after Wagener).

one extremity. The embryo is elongated oval In shape, and ciliated all over ; on Its

back are two eyes, consisting of a cup-shaped mass of pigment, wi:h a spheroidal
K-nticuiar body. It presents also the mouth witii two peculiar suckers, the teso-

phagus and intestine, and the two claspers of the Diporpa. Tlie embryo swims
vigorously about until it finds its way to the gill of a minnow, faiUng which it dies

in about six hours. Attached to its host It may live isolated for a conslderablo
time, locreaunp In size; usuaUy, however. It unites with another individual In &
kind of TL'ciprocal copulation (fig. 3, A). One individual by means of Its ventral
sucker seizes the dorsal papilla of another, and then the two twist across each
other so that the sucker of the second seizes the papilla of the first. After this a
complete fusion of the Individuals takes place, the papiUs and siickei3 growing
together so firmly as to be anatoraically inseparable. Both individuuls continue
to grow and develop a second, thiitl, and sometimes a lourth pair of claspers.

In Polystomum iniegerrimum (18), which innablts the bladder of the fiog, the
eggs are developed during t*e winter and are laid in the spring, when the frogs

resort to the water. It appears prob&bletiiat the worm protnidesits body from the
frog and thus deposits the egg directly in the water. The youn*; worm, as it

escapes from the egg, which lakes place after a lapse of sis or eiglit weeks,
measures about 0"3 mm. in length, and swims vigorously about by -the aid of a
coating of cilia. At its posterior extremity is a rounded disk (flg, 3, B , round the

margin cf which sixteen delicate hooks are placed at equal intervals. Above the

four hindmost of these are two others still smaller and more delicate. Upon the

back ore situated four eyes disposed in pairs. The mouth is wide and leads into a

pharynx, and this into the Intestine; two excretory vessels are present, butthero
Is no trace of generative organs. The hindermost pair of suckers is the first

to be developed, and they enclose those two hooks which lie at the outer side of

the very delicate ones mentioned above, which eventually become the strong

tei-minal hooks of tho adult. The other two pairs of suckers are formed in a

similar manner, the development of all three being usually completed during the

month of July. The young Polystomum attacks not the full-prown frog but the

tadpole, enteiing the gill-cavity and subsequently proceeding to the bladder.

I.ike the frog It requires four or five years to attain sexual maturity^ In certain

cases the Polystomum dnes not migrate; it then becomes prematurely sexual and

dies when the tadpole undergoes metamorphosis ; under these circumstan»;es the

sexual organs are simpler than usual: the testis is simple; the germiirinm is long

and coiled; there is neither prostate nor Laurer-Stieda canal; and the oviduct haa

no diirtted anterior poitlon.

Microcotyle mormyri, Lorenz (21) (flg. 3, C). has no penis, the semen issuing by

an opening posterior to the spiked birth-opening; the vagina opens medlaDy. no^
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marslnallT Tho posterior extremity Is pointed. AxiTU betonft, Ablldg., resembles

It but Is broad and obliquely truncated behind, this margin bearing a row o! titty to

seventy peculiar attachij.c organs, which axe of the form of a hand-satchel (flg. 3,

D E\ the metal clasp being represented by a complicated thitlnous framework.

There are fonr groups of hooks and one ring of the same round the genital open-

ing Tho mouth has a sucker at either side, and above It an oval body which can

be ivaginated like the proboscis of a Dendrocele Plaiiarlan.

Aipidogasler conchicola (32) Is found in the pericardial cartty of the freshwater

miissei- it la conical anteriorly with a terminal oral sucker; the ventral sucker

Is very large and divided Into rectangular areas ; the excretory pore is at tho pos-

terior extremity of tlie budy, and the genital organs open on the left aide of the

fore-patt of the animal (flg. a, F).
, .v v j f .,

Oyrodactylus elegant (33) is found on the fins and surface of the body of the

pike stickleback, and other freshwater fishes, and measures about 0-5 mm. in

length ; It Is flattened In form and tapers towards eltlier end (flg. 3, G). At the

anterior extremity ore two lappets, -while the posterior Is furnished with a sub-

triangular plate, which bears the organs of attachment in the shape of two large

carved hooks in Its centre and sixteen smaller ones on Its circumference. The

most interesting peculiurlty, however, of this form Is to be found in the fact that

each embryo before It Is extruded (the animal Is viviparous) contains another

embryo, and this in its turn another, so that three embryonic.generatlons are

present simultaneously.
* , , ,

The genua Dhlomum is by far the most extensive In the group, containing al

the present time over 300 species, which occur almost exclusively In Vertebrates;

the most Important are perhaps D. lanceolatum, vhic)i Inhabits the same situa-

tions as Fasciola hepalica, D. davigerum, from the frog, and H. mrlUare, Van

Bencden, from the intestine of the duck. The name Fasciola (Linn.) has tho

priority over Distomum (Disloma) of Betzius, which, however, has obtained ex-

tensive currency. The name Fasciola may appropriately be used in a restricted

sense for forms which have a branched digestive tract, F. hepattca above de-

scribed being taken as the type. This separation has not met with general recog-

nition although supported by Blanchard and Cobbold (1). Welnland has proposed

to substitute the term Dicrocalium, used by Dujardln, for Dislomvm, retaining

Fasciola for the type-species, but this proposal has not met with acceptance. The

Dlstomes vary in size from forms almost microscopic to those which, like D.

ingens Monlez (35), measure 6 cm. long In alcohol, or even 12-5 cm. In the fresh

condition (D. gigas, Nardo). Bislomum halosauri, Bell (36), is parasitic upon a

deep-sea fish taken In 1090 fathoms. Distomum macroslomum (flg. 4, B) of the

woodpecker (Apternus tridaclyltts) has a remnrkable laival form known as Letico-

chloridium paradoxum. which Is parasitic on Sticcinea putris, and consists of a

number of branching threads, from which are developed one or two contractile

sacs (flg 4 C, D). Their growth distends the tentacle until it bursts and the sac

Via. 4.—A, Bilharzia hxmatohia, the thin female in the gynajcophoric canal of

the stouter male; X 15 (after Leuckait). B, Distomum macroslomum, showing
the digestive and the greater part of the genital apparatus with the cirrus pro-

truded ; X 30. C, Snail {Succinca), the tentacles deformed by Lfucochloridium ;

natural size. D, Lencochloridium removed from the tentacle ; natural size

(after Zeller). E. Bucephalus pclymorphus; highly mognifled (after Zlegler).

F, Portion of a sporocyst containing Bucephali In process of devclopraent;

X about 50 (after Lacaze-Duthiors).

hangs outwards. Tho threads within the Succinea contain only granular cellsi

whilst the contractile sac la occupied by an organism ovoid in form, with a thick

clear border,tho rudiments of two suckers, a digestive tract, and excretory system.

Bilharzia htemalobia, <^obbold(l), Is one of the most dangerous human parasites,

and occurs In the blood of the portal vein and in the veins of the mesentery and
bladder. The sexes are distinct, the female being from 16 to 20 rara. in length,

and somewhat resembling a Nematode on superficial examination. The male la

only from 10 to 14 mm. in length, but much thicker. The surface of the female Is

covered with fine spines most distinct towards the tall ; at the anterior pointed

extremity Is the oral sucker, fioin which a narrow opening leads Into a wide
pharynx, followed by tho Intestine, -which at first forms two branches, these

again uniting posteriorly to the generative organs. The ventral sucker la placed

only 0-2 mm. behind thft oral one. and It Is Immediately succeeded by a long
narrow groove, which extends down the ventral aorface and corresponda to tha
canalis gyntecophorus of the male (see fig. 4. A).

The stages In the life-history of Oasterostomum are BO remarkable that a short
account of tltem must be given. From the egg there escapes (1) a club-shaped

embryo, which In a manner hitherto unobserved enters the freshwater mussel,
Anodonta or Ujtio, where it forms (2) the sporocyst (flg. 4, F) ; this Is several centi-

metres long and provided with lateral branches : it occurs chiefly In the liver and
ovary, and It Is best developed near the skin. The wall of the sporocyst consist!

of cells, muscles, and perliaps a cuticle ; the extremities are pointed and filled

with cells, and It is here that growth takes place. Within monillform dilatationit

of these ramified tubes are formed balls of cells, each of which develops Into (8)

a *' bucephalus." This organism (flg. 4, E) consists of a small oval body about
0'2S mm. in length with a double tail. At one extremity is a mass of glands with

an Invagination of tlie integument, which has been mistaken by many observe!^

for the alimentary canal. This, however, opens about the middle of the body,
and consists of a muscular pharynx, a forwardly directed oesophagus, and a
simple saccular intestine. The excretory syj-tcm terminates In an S'Shaped
vesicle, which opens posteriorly in such a way that its contraction drives the
fluid into the tall, whence it probably finds its exit by osmosis. Traces of genital

organs are found in the form of an elongated plug of cells in the hinder fourth

of the body, and two rounded masses of undifferentiated cells situated doraally.

The tall la double, and from about 0-6 to 2-5 mm. long according to Its state of

contraction. Each half consists of a spheroidal basal portion, and an elongated

tapering filament. These caudal appendages contain many nucleated connective-

tissue cells with fine protoplasmic processes. The larv» swim freely In the water,

but .sink and perish after about twelve hours, unless they enter the month of

certain fishes {e.g., Leuciscus erythrcrphlhalmus), when (4) they lose their tails and
become encapsuled under the skin. The generative organs now become fulther
developed; cutlcular spines and the anterior sucker are formed. If the flsh thas
Infected bo swallowed by a pike or perch the cyst is dissolved, and the woiTns (5)

become adult, continue to live in the Intestine, and produce eggs. For further

details, see Zlegler (12).

Fhylotjenclic Relations.—The detailed comparisons ofVan Bencden

(9) and ithe subsequent researcliea of others leave no doubt that the

Trematoda are closely related to the Cestoda. A consideration of

their peculiarities leads moreover to the opinion that the former

are more primitive than the latter; that is to say, the common
ancestors of the two groups resembled Trematodes rather than

Cestodes. The ancestry of the Trematoda is probably to be sought

in types such as the Planarians rather than the Leeches ; characters

uniting them with the former are the possession of a commonly
branched alimentary canal without an anus, but with a powerful

pharynx ; tho generative system is hermaphrodite, and similar

arrangements obtain in the excretory vessels, nerves, and muscles,

while histological agreements also are not wanting. Furthermore,

certain forms are known which help to fill up the gap between the

two groups : Afonocelis caudatus has a discoid posterior organ of

attachment, and jl/. protractilis a true sucker. Such forms as these

could scarcely be distinguished from ectoparasitic Trematodes ex-

cept for their, ciliated epithelium (Leuckart, 1). In this connexion,

however, it is worth while to call attention to the researches of

Fewkes (40) on a marine cercaria, which hada tail distinctly annelid

in character, with bundles of bristles disposed at intervals along iti

Compare also Schauinsland (41).
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TRENCH, EicHAED Chenevix (1807-1886), arch

bishop of Dublin, poet, scholar, and divine, was born at

Dublin, September 9, 1807, and graduated at Trinity

College, Cambridge, in 1829. While incumbent of Curd

ridge Chapel, near Bishop Waltham in Hampshire, he

published (1835) The Story of Justin Martyr and other

Poems, which, having been very favourably received, was

followed in 1838 by Sabbation, Honor Neale, und other

Poems, and in 1842 by Poemsfrom Eastern Sotirces. These

volumes revealed the author as decidedly the most gifted
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df the immediate disciples of Wordsworth, with a warmer
colouring and more pronounced ecclesiastical sympathies

than the master, and strong affinities to Tennyson, Keble,

and Milnes. In 1841 he resigned his living to become
curate to Samuel Wilberforce, then rector of Alverstoke,

and upon Wilberforce's promotion to the deanery of West-

minster, in 1845, he was presented to the rectory of

Itchenstoke. In 1845 and 1846 he preached the Hulsean
lecture, and in the former year was made examining
chaplain to Wilberforce, now bishop of Oxford. He was
shortly afterwards appointed theological professor and
examiner at King's College, London, Tn 1851 he estab-

lished his fame as a philologist by his charming little work
on The SturJy of Words, originally delivered as lectures to

the pupils of the Diocesan Training School, Winchester.

His purpose, a^ stated by himself, was to show that in

words, even taken singly, " there are boundless stores of

moral and historic trutl^ and no less of passion and im-

agination laid up "—a truth enforced by a number of most
apposite illustrations. The book may be regarded as a

comment on the saying that "language is fossil poetry."

Tt was followed by two equally delightfal little volumes of

similar character

—

English Past and Present (1855), and A
Select Glossary of English Words (1859). AH have gone
through numerous editions, and they have probably con-

tributed more than all the labours of severer but less

cultured and tasteful philologists to promote the historical

Btudy of the English tongue. Yet Trench did little more
than indicate the existence of a vast region of research

extending over all literary languages. Another great

service to English philology was rendered by his paper,

read before the Philological Society, " On some De6ciencies

in our English Dictionaries" (1857), which gave the first

impulse to the great enterprise now proceeding under
the auspices of Dr Murray. His advocacy of a revised

translation of the New Testament (1858) powerfully aided

to promote another great national undertaking. In 1856
he published a valuable essay on Calderon, with a transla-

tion of a portion of Life is a Dream in the original metre.

He had not, meanwhile, been forgetful of professional

claims upon his pen. In 1841 he had published his •N'otes

on the Parables, and in 1846 his Notes on the Miracles,

works which, containing much to gratify every school of

thought, and little to offend any, obtained the most exten-

sive popularity, and ' have been resorted to by English

theologians of all persuasions, who have turned the author

to the same account as he has turned his patristic,

Romanist, and Lutheran predecessors. There is, in fact,

very little originality in these volumes, but they are

treasuries of erudite and acute illustration, selected from
various quarters with admirable judgment, and displayed

with consummate taste.

In 1856 Trench was raised to the deanery of West-
minster, probably the position in the whole church which
suited hira best. In January 1864 he was advanced to

the more dignified but less congenial post of archbishop of

Dublin. Stanley had been named, but rejected by the

Irish Church, and, according to Bishop Wilberforce's corre-

spondence Tnench's appointment was favoured neither by
the prime minister nor the lord lieutenant. It was, more-
over, unpopular in Ireland, and a blow to English litera-

ture
; yet the course of events soon proved it to have been

most fortunate. Trench, indeed, could do nothing to

prevent the disestablishment of the Jrish Church, though
he resisted with dignity, and repelled the insidious pro-

posal that she should do execution upon herself. But,
when the disestablished communion had to be reconstituted

under the greatest difficulties, it was found of the highest

importance that the occupant of his position should be a
man of a liberal and genial spirit, able to ward off the

narrowness which would have alienated the sympathies of

English ^churchmen, and sown the seeds of schism in a
body beyond all others in need of amity and unity.- This
was the work of the remainder of Trench's life ; and, if

less personally agreeable and of less general utility than
the literary performances which might have been expected

from him if he had remained at Westminster, it was much
more weighty and important. It exposed him at times to

considerable misconstruction and obloquy, but he came to

be appreciated, and, when in November 1884 he resigned

his archbishopric from infirmity, clergy and laity unani-

mously recorded their sense of his " wisdom, learning, dili-

gence, and munificence." He had found time for Lectures

on Medimval Church History (1878) ; his poetical works
were rearranged ^nd collected in two volumes (last edition

1885). He died in London, after a lingering illness, on
March 28, 1886.

As a man Trench was universally beloved and esteemed. He
was remarkable for a high spirit, munificence, and general elevation

of sentiment. As a prose author he ranks among the most useful and
agreeable of his generation, and may almost bo said to gain in both
respects by his deficiency in originality. Both as. Biblical commen-
tator and philologist, he has done far more by popularizing the
researches of irtore exact scholars and more profound thinKera than
he could have done by striving to make discoveries of his own.
For durable fame as a poet originality is indispensable, and here

Trench fails. The style of his poems is frequently admirable, but
even when not obviously derived from some other writer it wants
the stamp of strong individuality. He has written little beyond
the reach of any man uniting exquisite culture to the accomplish-

ment of verse : the pieces where poetry seems a natural language

with him are chiefly to be found among his elegiac poems, which
express real personal expej-ience, and appeal movingly to the

heart. (R. G.)

TRENCK, the name of two barons of old German
extractioQ, who, endowed with exceptional physical powers,

and each blending to a singular if not to an insane degree

the hero and the Bobadil, have left startling records of not

wholly dissimilar adventures and misfortunes.

1. Feanz, Baron von dee Trenck (1711-1749), was

born at Reggio, Calabria, where his father vras lieutenant-

colonel in the Austrian service. After his rough early

training in the camp, he made himself so unendurable at

the college of Vienna that he was speedily removed, and

entered in 1727 as ensign in the Palfy regiment, from

which, however, after a brief but riotous course of duelling,

gambling, and love-making, he received a ne'w dismissal.

He returned to his father, and, on the outbreak of war

between the Russians and Turks, raised a corps of 300 men
at his own expense and joined the Russian army oii the

Hungarian frontier. His brilliant exploits won him tha

favour of his commander, but a breach of orders, foUowad

by an assault on his colonel, brought him under sentence

of death, from which a daring feat of arms alone saved

him. A sentence of etile to Siberia, incurred soon after

by a second affray with a. superior officer, was cofnmuted

to imprisonment at Kieff and expulsion from the country.

His term of imprisonment having expired, he retired to his

estate, where he armed and drilled his vassals, and in ^
series of encounters compelled the Slavonian brigands to

seek refuge in Turkish territory. From these marauders

he recruited in 1740 the formidable body of pandours

with which he joined the levies in aid of Maria Theresa.

Repulsing the French near Linz, he penetrated into

Bavaria, took Deckendorf and Reichenhall, and destroyed

Cham,—the conduct of his troops being marked not less

by atrocity than by desperate courage. Recalled to Vienna

to render account for the cruelties practised, he ffused to

defend himself, and, being set at liberty, rejoined his men,

opened in 1743 a ))assage across the Rhine for the army,

and became as much the terror of Alsace as he had been

of Bavaria. On the retreat of the army to Bohemia^ie

covered the rear and took several town.s, but had bisrighJ
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foot crushed by a cannon-ball. Maria Theresa sent hira a

Burgeon, and, having made a species of triumphal entry

into Vienna, he resumed his command. But in September

1745, after having boldly penetrated with his pandours to

the tent of Frederick II., he suffered the king to escape

him while his followers were stopping to plunder, and he

was thereupon accused of having been bribed by that

monarch to release him. He was condemned on inquiry

to pay an indemnity for peremptory dismissal to the

ofEcers accusing him, but he refused to acknowledge the

sfentence, and, raising new troops, added to the list of his

exploits. His conduct leading to a renewal of the inquiry,

he laid hands on the president of the court-martial and
was thrown into prison, but was enabled to escape by the

baroness Leatock, with whom he fled to Holland. He was
brought back to Vienna, and condemned to perpetual im-

prisonment in the Spielberg, where, finding escape impos-

sible, he poisoned himself, October 1749, at the age of 38.

See Lis autobiography

—

Merkvnlrdiges Lehen und Thalen des

Freiherrn Franz von der Trenck, Vienna, 1770 ; also, Franz von der

Ti-enck, by E. F. Hiibne*-, with preface by Schubart, 3 vols., 1788.

2. Feiedrich, Fkeihere ton der Teenck (1726-1794),

cousin of the preceding, born at Konigsberg, 16th February

1726. His precocious abilities won him the favour of

Frederick the Great, in whose guards he was enrolled at

an early age as cadet, and by whom he was made cornet in

1743 and aide-de-camp for his gallantry in 1744. An
intrigue with the princess Amelia, sister of the king, led

to his temporary confinement until the- campaign of 1745

recalled him to the army. He was again thrown into

prison, however, on the discovery of a correspondence

.between him and his cousin, then fighting with his

pandours in the service of Maria Theresa, but in December
1746, after many failures, he succeeded in escaping from

the fortress of Glatz. He went to Vienna, was involved in

several duels by his cousin, who was too closely confined

to give expression to his animosities except by proxy,

and finally accepted a company in the service of the czar.

On the declaration of peace the empress Elizabeth bestowed

on him a diamond-hilted sword, and a Russian princess left

him a fortune, which was still further increased by the

death of his cousin, who, on condition of his entering none

but the Austrian service, made him his heir. The latter

inheritance being heavily burdened, he spent the next

three years in a series of lawsuits, and then, after a journey

to Italy, became a captain in an Austrian regiment of

cuirassiers. At the dsath of his mother he revisited Ger-

many, but was promptly seized by the unforgetful king

and closely imprisoned in the fortress of Magdeburg, his

efforts to escape securing him the honour of a specially

constructed cell,' a heavy burden of chains, and the

additional punishment of being roused every quarter of an

hour by the sentries. Still unsubdued, he found means to

remove his chains in the brief intervals afforded him, and

occupied himself with French and German composition.

In the meantime the princess Amelia had not ceased to

move in favour of his release, and Trenck, having been set

free in 1763, returned to Vienna only to be reconfined

there as a lunatic. He was speedily released by the inter-

vention of the king, and raised to the rank of major by way

of compensation ; but, being by this time satiated with

royal patronage and prisons, he retired to Aix-la-ChapeUe,

commenced business as a wine merchant, and devoted his

leisure to literature and politics, publishing, among other

works, a gazette entitled the Priend of Man and an attack

on Frederick II. as the " Macedonian hero." His com-

mercial experiences, however, were not encouraging, and,

after spending three years (1774-1777) in England, he

returned to Vienna, became the secret agent of Maria

Theresa, and at her death withdrew to his castle of Zwer-

bach, where he gave himself to agriculture and wrc^te his

famous autobiography. Not until 1787 was he permitted

to return to his own country, where he is said to have had

an affecting interview with the princess Amelia a few days

before her death. The publication of his memoirs (Lebens-

geschichte) in 1786, translated into French by himself in

1789, gave him immediate and wide notoriety, and wax
effigies of the illustrious prisoner in his chains were exhi-

bited on the Parisian boulevards d, deux sous en sortant.

Despite the grounds which the memoirs undoubtedly

furnish for Carlyle's terse characterization of him as an
" extensively fabulous blockhead," they took a strong hold

of the popular imagination, and obliterated for a time the

fame of his more darkly passionate pandour cousin. , The
tragic elements in the story we.'-e, however, to be empha-
sized by a still more tragic close. His ready advocacy of

the French Kevolution involved him in disgrace with the

Austrian authorities, and, after derivation of his pension

and further imprisonment, he set out towards the close of

1791 for Paris. In place of an enthusiastic reception, he

wets arrested by order of the Committee of Public Safety"

as a secret emissary of the king of Prussia, and, after con-

finement in the St Lazarus prison, was literally dragged

to the guillotine on 25th July 1794. His Sammlliche

Gedichte und Schiiften were published at Leipsic in 1786.

TRENDELENBUEG, Friedbich Adolf (1802-1872),

one of the chief revivers of Aristotelian study in the pre-

sent century, was bom on November 30, 1802, at Eutia,

near Liibeok. He received his education at the gymnasium
of his native town and at the universities of Kiel, Leipsic,

and Berlin, displaying from his earliest years an extra-

ordinary industry and thirst for knowledge. He was intro-

duced to philosophy by Konig, the rector of the gymnasium
a Kantian ; and at Kiel he came under the influence of

Eeinhpld and Von Berger, to the latter of whom, a

follower of Schelling, some of his own most characteristic

views may be traced. At Berlin he heard Hegel and
Schleiermacher ; but his university studies lay chiefly in

the direction of classics and classical philology under
Wachsmuth, Hermann, and Boeckh. The combination of

the philosopher and the philologist, together with a defi-

nitely historical turn of mind, is what is most distinctive

of all Trendelenburg's work. He became more and more
attracted to the study of Plato and Aristotle, and 'his

doctor's dissertation, published in 1826, v/as an attempt

to reach through Aristotle's criticisms a more accurate

knowledge of the Platonic philosophy (Plaionis de Ideis

et Numeris Docti-ina ex Aristotcle Illustrata). Recognizing

the sphere in which his best life-work could be done, he
declined the offer of a classical chair at Kiel, and accepted

instead a post as tutor to the son of Herr von Nagler,

postmaster-general, and an intimate friend of Altenstein,

the enlightened minister of educatioa in Prussia. He held

this position for seven years (1826-33), occupying his

leisure time with the preparation of a critical edition of

Aristotle's De Anima, and conscientiously extending his

knowledge in all directions. His acquaintance with Karl

Ferdinand Becker, the philologist and scientific gram-
marian, was of importance for his own views on the origin

of the logical categories and the relation of thought to

language. In 1833 Trendelenburg was appointed extra-

ordinary professor in Berlin, and four years later he was
advanced to an ordinary professorship. During nearly

forty years he proved himself markedly successful as an

academical teacher, treating in turn" all the usual philo-

sophical disciplines, besides holding more select classes for

the study of Aristotle with advanced students. . During the

greater part of that time he had also to examine in philo-

sophy and pedagogics all candidates for the scholastic pro-

fession in Prussia. He died on the 24th of January 1872.
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It was with a view to the philosophical preparation ia tlie

gymnasia that he published (1836) his EUmcnla Logices Arisio-

telicm. This useful little book contains a selection of passages from
the Oryajwn, giving in a conueoted form the substance of Aristotle's

logical doctrine. The Greek text is furnished with a Latin transla-

tion and notes, and at a later date Trendelenburg supplemented
this book with further explanations for the use of teachers

{Erldutcrungen si* den Elcmenten der aristotelischen Logik, 1842).

The Elementa has passed through eight editions, and the Erlduter-.

ungm through three. In 1840 appeared the first of his important
works, which, under the modest title of Logische UntcrsucAungen,

•develops a coherent philosophical theory, besides acutely criticis-

ing other standpoints, and in particular the then dominant Hegelian

system. The LogiKhe UiiteTsuchungen were, indeed, an important
factor in the reaction against Hegel which set in about that time

in Germany. Two articles written by Trendelenburg in the con-

troversy which ensued were republished separately, under the title

Die logische Frage in Hegel's System (1S43). A second and en-

larged edition of the Logische Uniersuchungen appeared in 1862,

and a third in 1870. In Vii6 he published the first volume of bis
" Historical Contributions to Philosophy " {Historische Bcilrdge

zur Philosophic), containing a history of the doatrine of the cate-

gories, which forms a pendant to his own elaboration of the same
subject in the Logische Uniersuchungen, A second volume of the
"Historical Contributions " appeared in 1855, and a third in 1867,

consisting of detached essays on points of interest in the history of

philosophy. A number of these are papers originally read before

the Prussian Academy of the Sciences, of which Trendelenburg
was made a member in 1846." He was secretary of the philosophico-
historical section from 1847 till 1871, and devoted much of his

valuable time to the duties devolving upon him. A number of his

papers dealing with non-phitesophical—mainly with national and
educational—subjects have been colleated in his Kleine Schriften

(2 vols., 1871). In 1860 the second of his larger works appeared,
Nnturrecht auf dem Oninde.der Ethik [seconi enlarged edition,

1868). ' In 1865 Trendelenburg became involved in a controversy
with Enno Fischer on the interpretation of Kant's doctrine of
space, which was carried on with no little acrimony for a number
of years. The war of 1870 drew from him a short treatise on the
defects of international law,

—

Liielcen im Volkerrecht. He had
always had a deeply patriotic interest in the political development
of Prussia, and through Prussia of Gernjany, and in the stormy
times after i848 had even acted for a short period as deputy to
the Prussian chamber.

Trendelenburg's philosophizing is conditioned througho'ut by his
loving study of Plato and Aristotle, whom he regards not as
opponents but as building jointly on the broad basis of idealism.
His own standpoint may almost be called a modern version of
Aristotle thus interpreted. 'While denying the possibility of an
absolute method and an absolute philosophy, as contended for by
Hegel aud others, Trendelenburg was emphatically an idealist in
the ancient or Platonic sense; his whole work was devoted to the
demonstration of the ideal in the real. But he maintained that
the procedure of philosophy must be analytic, rising from the
particular facts to tlie universal in which we find them explained.
We divine the system of 'the whole from the part we know, just as
from a torso we may reconstruct a work of art ; but the process of
reconstruction must, in the case of philosophy, remain approxi-
mative. . Our position forbids the possibility of a final system.
Instead, therefore, of constantly beginning afresh in speculation, it

should be our duty to attach ourselves to what may be considered
the permanent results of historic development. The classical

expression of these results Trendelenburg finds mainly in the
Platonico-Aristotelian system. The philosophical question is stated
thus—How are thought and being united in knowledge ? how does
thought get at being? and how does being enter into thought?
Proceeding on the principle that like can only be known by like,

Trendelenburg next reaches a doctrine peculiar to himself (though
based upon Aristotle) which plays a central part in his speculations.
Motion is the fundamental fact common to being and thought; the
actual motion of the external world has its counterpart in the
constructive motion which is involved in every instance of percep-
tion or thought. From motion he proceeds to deduce iime, space,
and the categories of mechanics and natural science. These, being
thus derived, are at once subjective and objective in their scope.

It is true matter can never be completely resolved into motion,
but the iiTeducible remainder may be treated like the -wpdr-n S\7)

of Aristotle as an abstraction which we asymptotically approach
but never reach. The facts of existence, however, are not ade-
quately explained by the mechanical categories. The ultimate inter-
pretation of the universe can only be found in the higher category
of End or final cause. Here Trendelenburg finds the dividing line
between philosophical systems. On the one side etand those which
acknowledge none but efficient causes,—which make force prior to
thought, and explain the universe, as it were, a tergo. This may
be called, typically, Democritism. On the other side stands the
* organic " or teleological view of the world, which interprets the

parts through the idea of the whole, and sees in the efficient caona
only the vehicle of ideal ends. This may be called in a wiile sens*

Platonism. Systems like Spinozism, which seem to form a third

class, neither sacrificing force to thought nor thought to force, yet
by their denial of final causes inevitably fall back iuto the UemcK
critic or essentially materialistic standpoint, leaving us with the
great antagonism of the mechanical and the organic systems oi

philosophy. The latter view, which receives its first support in
the facts of life, or organic nature as such, finds its cvdmination
and ultimate verification in the ethical world, which essentially

consists in the realization of ends. Trendelenburg's Naturrecht
may, therefore, be taken as in a manner the completion of hit
system, his working out of the ideal as present in the real. The
ethical end is taken to be the idea of humanity, not in the abstract
as formulated by Kant, but in the context of the state and of

history. Law is treated throughout as the vehicle of ethical

requirements. In Trendelenburg's treatment of the state, as the
ethical organism in which the individual (the potential man) may
be' said first to emerge into actuality, we may trace his nurture en
the best ideas of Hellenic antiquity. (A. SE.)

TEENT {Tridentum ; Ital. Trento; Germ. Trient), a

city of tlie Austrian empire, capital of Italian or " Welsch"
Tyrol, stands on tlie left bank of the Adige, where it ia

joined by the Fersina, on the Brenner Railway, 35 miles

below Botzen and 60 miles above Verona. It has a very

picturesque appearance, especially when approached from
the north, .vrith its embattled walls and towers filling the

whole breadth of the valley, a conspicuous feature being

the rocky citadel of Dos Trento (the Roman Verruca) on
the right bank of the river. Of the old walls some massive

remains are attributed by local tradition to Theodoric the

Goth. Notwithstanding many symptoms of decay, Trent,

with its numerous palaces, substantial houses, broad streets,

and spacious squares, still retains the aspect of a flourish-

ing Cisalpine town. In appearance it is quite Italian, and
the inhabitants speak Italian only. The cathedral, on

the south side of the spacious Piazza 'del Duomo, was

begun in its present form in 1212, and finished about the

beginning of the 15th century. It preserves, however,

some Lombardic features of ornamentation in the portals

and elsewhere which possibly date from the 7th or 8tli

century. The church of St Maria Maggiore, a simple but

good example of the Italian style of the 15th century, was
the meeting-place of the famous council (see below), and
possesses a picture containing portraits of the members.

Trent is the seat of a prince-archbishop, and has all the

public ofiices according with its administrative rank. It

has a museum and library, a gymnasium, a "lyceum." a

seminary, and a deaf and dttmb institute. The chief

industries are silk-spinning and weaving, tanning, sugar-

refining, and glass-blowing ; and there is considerable trade

in wine, grain, and fruit, as- also in marble from the

extensive quarries in the neighbourhood. The population

in 1880 was 19,585.

Tridentum is mentioned by the geographers as capital of the Tri-

dentini, and seems ultimately to have been made a Roman colony.

It suffered much during the period of barbaric invasion, but was^

resuscitated by Theodoric, becoming the seat successively of Gothic

and Lombard dukes and Frankish counts. In 1027 it passed under

the rule of its -bishops, with whom it had frequent disputes, in

which it sought the favour and alliance of the lords of TyroL Tho
Venetians made repeated efforts to set up the lion of St Mark within

the walls of Trent, but were decisively and finally repulsed in 1487.
t

TRENT, The Coitncil or,' which may be described as

the watershed of Roman Catholicism and Protestantism,'

is the most important occurrence in post-mediaeval church

history. It is the culminating event in a long series o(

similar assemblie.s, convoked to remedy the evils occasioned

during and by the great schism of the papacy, and by the

dissolution of lay and clerical morals to which the pagan

temper of the Renaissance had largely" contributed. But
the councils tf Pisa, Constance, Basel, Ferrara-Florence,

and the Lateran had met and parted without attempting

to deal effectually with any of. the practical scandals and

abuses in the church which were sapping the loyalty and
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affection it had fprmerly enjoyed ; and tnese repeated fail-

ures, by destroying all hope of redress at the hands of the

constituted authorities, precipitated the crash of the Re-
formation, which was in its inception scarcely concerned

with doctrinal issues directly, but aimed mainly at faults

of administration and morals.

Consequently a largely new problem presented itself

for solution, and necessitated a fundamental change in

the attitude of those concerned. Hitherto, whatever may
have been the fierceness and bitterness of the disputes

which the 15th-century councils had attempted to allay,

they were, so to speak, family quarrels between members
of the same great household, accustomed to the same mode
of looking at religious questions, acknowledging the same
hierarchy, and accepting ' the same standards, and thus
with a vast body of agreement to go upon as a basis of

reconciliation, leaving only comparatively minor details to

be adjusted. But the German and Swiss Reformation had
generated new communions, novel alike in their polity and
much of their theology, and in active revolt, not merely

against this or that detail or abuse, but against the Roman
Catholic Church in its entirety, hierarchical, doctrinal, and
political. The movement had not been confined long to its

earlier limits, but had spread over all western Europe, had
virtually conquered Holland and Scandinavia, was mak-
ing great strides in France and England, and was begin-

ning to threaten even Italy and Spain. Thus, the task was
no longer the comparatively simple one of satisfying the

demands of friendly remonstrants, but of winning back
alienated nations, and, if tliat were too much to hope
for, at least of saving the remnant of the Roman obedience

from further disintegration. And for this purpose it was
no. longer sufficient, as it would have been a few years

earlier, to discuss administrative details alone, but a review

of the whole theological fabric of Latin Christianity, no
part of which had been left wholly unimpeached, became

a necessary factor in any possible scheme of reconcilia-

tion. True, a precedent had been set in the theologieal

discussions at the council of Ferrara-florence, with its

abortive effort to reunite Oriental and Latin Christendom,

but the area and number of differences to be reconciled

upon that occasion were incomparably smaller than those

which had subsequently arisen, and the situation was thus

one of e.'ctreme difficulty and delicacy, since there was
always the danger of alienating many who had continued

loyal so far, if very large concessions were made to the

revolted Protestants, not a few of whom, besides, had
already passed beyond the possibility of reconciliation.

But, on the other hand, Luther had himself appealed to a

general council from the bull " Exsurge Domine " launched

at him by Leo X. in 1520, and his demand was taken up
by the emperor and the princes of Germany, whether

Catholics or Protestants, as the only conceivable means
of terminating a crisis whoss religious and political results

might prove far more serious than even the least hopeful

ventured to forecast. There was thus steady pressure from

one side put upon the Roman curia to obtain the con-

vocation of such a council, while scarcely less resistance

to the proposal was offered by two very unlike parties in

the Roman Church itself. For not only did those oppose

it who were interested in the maintenance of the principal

abuses complained of, and who feared that sweeping

measures might be taken for their abolition, but some of

the ablest champions of internal reforms, such as Cardinals

Sadolet, Cont?,rini, and Reginald Pole, were equally hostile

to it, for the very different reason that they believed any
such council likely to contain a majority determined on

making it as abortive as those great synods bad been

which were fresh in the memory of all. Accordingly, this

section gave its voice for the alternative scheme of pro-

ceeding Dy way of less foitnal conferences, at which

mutual explanations and concessions might be made by

Catholics and Protestants, whereby a modtts viivnili could

be established, with less chance of the whole effort being

wrecked by the intrigues of those who desired nothing

less than practical reforms. A fresh difficulty was pre-

sented by the opposition of the German princes to the

assemblage of the council at Rome or anywhere outside

Germany, as they distrusted the probable action of the

Italian element, certain to preponderate in that event

;

and, as the curia was equally bent on holding it within

the sphere of direct papal influence, this dispute made it

impracticable to agree even on the preliminaries during

the pontificates of Hadrian VI. and Clement VII. The

diet of Spires in 1529 renewed the demand for a general

council, to be held in some large German city ; and the

diet of Augsburg in 1530 summoned the Lutherans to

return into Catholic communion at once and uncondition-

ally, leaving their doctrines (formulated in the Confession

of Augsburg that very year) to be judged of in a future

council, which the emperor Charles V. pledged himself to

obtain within a brief space. Clement VII., then pope,

was displeased at this initiative on the emperor's part, tut

offered to convoke a council in some Italian city, such ^s

Mantua or iiilan, belonging to the empire, and outside the

States of the Church,—expressing his wi.sh that Charles V-

should personally attend it. Put he hampered this pro-

posal with conditions which made it valueless for the main
object of such an assembly, by declaring that no theo-

logical questions upon which the church had spoken could

be reopened, and that, if Protestants were to be admitted

to the council at all, it must be, not as disputants, but as

on their trial, and pledged beforehand to submit to the

decisions of the council. No result, consequently, followed

upon this step, nor was an embassy which Clement sent

in 1533 to the German princes and to the kings of France

and England with very similar provisions more successful,

for it merely drew out a peremptory rejection of the

scheme from the Protestants assembled at Schmalkald, by

the emperor's desire, for the purpose of discussing it. So
the matter rested till the accession of Alexander Farnese

to the papal throne as Paul III. in 1534. A much abler

man than his predecessor, he was also more alive to the

imperative need of at least appearing to approve some
measure of reform, if the church was to be saved from

impending dangers (indeed, a report on this subject, drawn

up at his desire by a committee of cardinals in 1536, is

one of the most important documents of the era), and he

was thought to be favourable to the project of a council,

whereas' there is little doubt that Clement VII. had

weighted his acceptance of the plan with impossible con-

ditions, in order to avoid its realization, yet so as to let the

responsibility of refusal rest with others than himself

Paul III. sent Vergerio as envoy into Germany, to confer

with the emperor and the princes, offering to convoke a

council at Mantua, and urging the danger of attempting

to hold it in Germany, by reason of the violent lengths to

which the Anabaptists were then proceeding. But, while

the Catholic princes were content with this offer, it was

refused by the Protestants, and the ambassadors of France

and England supported them in their attitude. Vergerio,

who bad also a fruitless interview with Luther, returned

to Rome early in 1536, but Paul III. was not discouraged

by his failure, and proposed, in a consistory on April 8, to

'onvoke a council at Mantua. This plan was in turn

upset, not only by the coritinued resistance of the

Protestants, but by the refusal of the duke of Mantua ta

permit the use of his city for such a purpose, unless upon^

conditions which the pope was unwilling to accept.'

Notice was accordingly .giveu of a council to be opened
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at Vicenza on May 1, 1538, and legates were despatched

thither to make the preliminary arrangements, and to

preside so soon as the members should assemble. But
when the appointed time was only five days off not one

bishop had arrived, and the pope was forced to prorogue

the council again and again. Meauwhile. the method
which Contarini and Sadolet had recommended, that of

conferences between the Catholics and Protestants, was

being acted on in Germany, and meetings of this nature

were convened successively at Haguenau, Worms, and
Ratisbon, at the last of which, in 1541, Contarini was
present as legate of the pope, and showed so much tact,

moderation, and sympathy that he succeeded in securing

a large measure of agreement upon the controversies in

dispute, notably on the vexed question of Justification.

But, as his concessions and explanations were promptly

repudiated at Rome, no practical result followed. In 1542
Paul in. sent Morone ai his envoy to the diet of Spires

to offer Trent as his final concession of the place of

assembly, on the ground that its position in Tyrol, and its

being part of the dominions of the king of the Romans,
ought to meet all the reasonable requirements of the

German princes. Ferdinand, king of the Romans, who
presided at the diet, was content with this offer, as were
the Oatholic princea generally, but the Protestants con-

liaued to object, and refused any council which should not

be completely free from papal influence and authority.

However, the pope issued on May 22, 1542, a bull

appointing the meeting of the council for November 1 fol-

lowing. He sent three legites to Trent to make prepara-

tions,—Morone, Parisio, and Reginald Pole; but they did

not reach the city till tbiee >veeks later than the appointed

date for opening the council, and so few bishops arrived

during seven months from that tinae that it was necessary

to prorogue the assembly, lu tact, the idea of the council

was distasteful to a TRry laige proportion of the latin

clergy, especially such a.-> apprehended dangei to their

private interests from the leloiming plans of the pope, and
also such as were alarmed lest serious religious innova-

tions might be made in order to conciliate the Protestants.

While this delay continued another diet at Spires in

1544 resulted in great advantages to the Lutherans, who
availed themselves of the political straits of Charles V.

to extort several important concessions from him. The
obnoxious edicts passed against them at Worms and
Augsburg were rescinded ; they were permitted to retain

such ecclesiastical property as they had seized ; they were
made eligible for such civil and ecclesiastical offices as had
been previously barred against them ; and general tolera-

tion for the time being was established. This policy was
extremely distasteful to the pope, who addressed a brief

to the emperor, strongly remonstrating against it, and
renewing his offer of a council. Charles V., who had not

been a free agent in the matter, was much of the pope's

mind, and proceeded to relieve himself of one difficulty in

the way of reversing his action, by concluding peace with
Francis I. of France on September 8, 1544. Hereupon
Paul III. directed public thanksgivings to be offered

throughout the whole Latin Church, and issued a bull

removing the suspension of the council, and summoning
it to meet at Trenton March 15, 1545. Unable from age

and illness to be present himself, as he had wished, he
named Giammaria del Monte, bishop of Palestrina (after-

wards Pope Julius IIL), MarceUo Cervini (afterwards Pope
Marcellus II.), and Reginald Pole as "his legates. The ex-

perience of former abortive openings was repeated, for

they found but one bishop awaiting them, and so few con-

tinued to arrive that a fresh prorogation was forced upon
the legates, and the pope, in the bull authorizing this

action, added a proviso that no proxies should be received,

but that all bishops summoned should attend in person,

under severe penalties for contumacy. On November 7,

1545, the legates received final instructions to open the

council upon December 13, and did so with solemn cere-

monial, but only as a formal initiative of the proceedings,

for the first session was postponed till January 7, 1546.

When that time arrived, no more than some five and
twenty archbishops and bishops, five generals of religious

orders, and the ambassadors of King Ferdinand had as-

sembled, and none of the conciliar officers had yet been

nominated, nor any programme of procedure sketched out.

The most important question arising under this last head
was whether the voting. should be taken by nations, as at

the council of Constance, or by individuals, and the matter

was referred to the pope, who gave his decision for the

latter, as -at once the more ancient (since Constance and
Basel were the only precedents for the national vote) and
the more convenient. Moreover, this ruling secured from
the outset a working majority of Italian bishops in the

assembly, at once by reason of the staall size of the average

Italian diocese, and of the greater ease with which Trent

could be reached from Italy than, from any other country

which sent representatives thither, besides enabling the

pope to swell the majority (as in the Vatican council three

centuries later) with bishops in partibus, haying no
dioceses or jurisdiction, thus amply justifying the objec-

tion taken all along by the German Protestants to the

assemblage of the council anywhere outside Germany.
Some preliminaries tad to be settled before the second session,

and the plan of holding private "general congregations," where
theologians of non-episcopal rank could sit and share ill the dis-

cussion and preparation of the decrees to be proposed and voted on
in public session, was at once adopted and observed thenceforward.

And first, the question was raised whether any persons except

bishops should be allowed to vote upon matters of doctrine. The
decision was that the vote should be allowed to the generals of

religious orders also, and that the right of the proxies of absent

bishops to vote should be referred to the pope. The title to be

given to the council at the head of the decrees in each session was
then discussed, and a proposal to add the words "representing the

church universal " (as at Basel and Constance) to the usual formula

"general and cecumenical" was rejected at the instance of the

legates, as indirectly menacing to papal autocracy. The legates

also privately informed the pope that the majority of the members
desired to take up the question of practical reforms before that of

doctrine, and that it might be necessary to yield the point to avoid

scandal or the imputation of sympathy with abuses, out that they

would insist, in that case, on making the measures of reform apply
all round, to princes and laymen as well as to ecclesiastics, which
would probably damp the ardour of its advocates.

The actual business of the second session (January 7, 1546) was
confined to the promulgation of a decree touching the discipline to

be observed by the members of the council during its progress, as

well in the matters of their private devotion and their food as in

the conduct of the debates. The congregations which preceded

the third session were mainly occupied with debating the thorny

question of the order in which the discussion of faith and of dis-

cipline was to come, and it was at last agreed to take them
simultaneously.

So few additional bishops had arrived up to this time that it was
judged inexpedient to promulgate any decrees in the third session

(February 4, 1548), and little was done except the public recitation

of the Niceno-Constantinopolitan creed as the authoritative con-

fession of the Roman Church, and, as the council worded it, "that
firm and only foundation against which the gates of bell shall not

prevail." A fortniglit after this third session Martin Luther died

(February 18, 1546), Just as the situation in Germany was becoming

more strained, and the emperor, alarmed at the rapid advance of

Reformed opinions and practices (notably in the Palatinate, where

the elector had made large concessions), was taking measures for

suppressing the religious revolt by force of arms. The canon ot

Scripture was proposed in the congregations before the fourth

session as the subject for discussion, and the three following

questions were raised:—(1) Were all the books of both Testaments

to be approved and received ? (2) Was there to be a fresh inquiry

into their canonical character before giving such approval? (3)

Should there be any distinction drawn between the trooks, as being

some of them read merely for moral instmction, and others for

proving 'the doctrines of Chiistian belief? The first of theso

questions was decided affirmatively. The secogd led to much de-

XXIU. — 69
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the third of the canons, which declares that the wnole sacrament is

entire in each kind, it indirectly, though effectively, ruled against

the grant of the chalice to the laity ; and in fact the Reformed
thesis that they were entitled to it by divine right, and could not

bo debarred from it without sin, was unanimously condemned in

the previous congregation. Some unimportant decrees affecting

the criminal jurisdiction of bishops, and for referring the trials of

bishops themselves to' the pope, were enacted at the same time;

but more noteworthy was a decree for postponing the decision upon
lay and infant communicfti, and for granting a safe-conduct to the

Protestants, vbieh was the last business transacted upon this

occasion. But the safe-conduct was worded so as to excite general

and reasonable suspicion on the part of those to whom it was
offered, and Vargas, who was no friend to their opinions, comments
freely upon its deceptive ambiguity. In the fourteenth session

(November 25, 1551) decree upon penance and extreme unction,

prepared in the congregati»_.* and embodied in twelve chapters

upon the former and three on the latter topic, followed severally

by fifteen and four canons, were promulgate! Some disciplinary

enactments affecting the clergy, and corrective of minor abuses,

were enacted at the same time, the most important provisions being

the abolition of the papal dispensations exempting their holders

from the jun. diction of the ordinary, and the restriction of the

action of titular bishops. But the reforming party in the council

was much discontented with the inadequacy of these measures,

which added little to the very small progress made so far in the

revival of discipline. Although no Protestant theologians had yet

presented themselves at Trent, representatives of the duke of

Wiirtemberg arrived at this time, who were instructed to lay the

Wiirtemberg Confession before the council, and to say tliat Pro-

testant divines who could give explanations of it were waiting some
forty miles from Trent, and were prepared to attend the council so

soon as a safe-conduct exactly conformable with that granted to

the Bohemians by the council of Basel was issued, and on the

further conditions that the discussions actually going on should

be suspended and all the matters so far decided be reopened, that

the pope should cease to preside by legates or otherwise, but
declare his own submission to the decrees of the council, and
absolve the bishops from their oath of allegiance to himself in

order to secure their liberty of action. The envoys refused to treat

with the legates at all, and conducted their negotiations through

the imperial ambassadors. Crescenzio was very angry, and refused

all concession, even going so far as to abstract the conciliar seal,

lest the safe-conduct might be granted ; but pressure was put upon
him by the imperial ambassadors, and he was forced to consent to

the admission of the Protestant envoys at a private congregation

to be held in liis own house, though he resisted the demand for

introducing them to a public session. And, when the safe-conduct

was reca-st, it was found to differ seriously from that proposed as

its model, especially by failing to give the Protestants the rights

of session and sufifrage, of observing their own religion in their

houses, and of being guaranteed against insults to the^r creed. To
the remonstrances made in consequence the legate returned a per-

emptory reply, refusing to make any further change, and only the

instances of the emperor, then at Innsbruck, but three days' journey

from Trent, induced the Protestant envoys to remain a little louger,

to find if any better terms could be obtained. Some more Protestant

envoys from Strasburg and other eities, and from Maurice of

Saxony, arrived early in 1552, and were admitted to a congregation

held on January 24, where they renewed the demands already

mentioned, and required also that the decrees of Constance and
Basel, declaring the pope inferior and subject to a general council,

should be reaffirmed. They were promised an answer in due time,

and the fifteenth session was held the next day (Jannary 25, 1552),

wherein the council was prorogued, and a safe-conduct more in

accordance with the Protestant demands was drawn up and pub-
lished. It is remarkable, however, fi>r one omission, and for one
significant clause. The omission is that of toleration for the

private exercise of their religion ; the insertion is a proviso pledging

the council not to avail itself, "for this one occasion," of any laws

or canons whatever, "especiaJly those of Constance and Siena," as

against the Protestants. The reference is to the canon of Constance

by means of which John Huss was tried and burnt, declaring a
safe-conduct no protection against trial for heresy, even if the

accused has come in reliance on tlio safe-conduct, and would not
have come without it,, which canon was reaffirmed at the council

of Siena in 1423. While th& negotiations occasioned by these

proceedings were in course, war broke out anew in Germany,
and Maurice of Saxony obtained .considerable successes over the

emperor, took Augsburg, and was marchiug dowu upon Tyrol,

60 that Charles V. fled in haste from Innsbruck, and the legate

convened the sixteenth session (April 28, 1552) of the council,

wherein « decree was promulgated suspending it for two years in

consequence of the perils of war. There was a general stampede
from Trent at once, and the legate Crescenzio, then very ill, had
just strength to reaih Verona, where hs died three days after his

arrival

So ended what is styled by some historians, and cor-

rectly, the first council of Trent, for, although the usual
computation recognizes only one such council, yet an in-

terruption of ten years, a widely changed personality, and
a marked alteration in tone make the resumed synod
virtually another assembly, and one by no means entitled

to the degree of respect which the ability and learning of

many members of that first convoked won for it. When
the council dispersed, Julius III. at once in consistory
repeated the policy of Paul ILL, and nominated a com-
mittee to prepare a scheme of reform, but it never took
action of any kind ; and at the close of the two years'

suspension of the council the question was fut in con-
sistory as to the resumption of the sessions, and decided,
with the pope's approval, in the negative. Julius IIL
died on March 23, 1555, and was succeeded on April 11,
1555, by Cardinal Marcello Cervini, one of the former
legates at the council, a man of high reputation for

personal devoutness and freedom from that sympathy with
abuses which marked too many of the dignitaries of the
time. He took the title of Marcellus II., and his first

public utterance was to intimate his purpose 'of re-

assembling the council, and of carrying out a plan of

thorough reform in discipline, particularly directed to

abating the pomp and luxury of the prelacy. But he was
in feeble health when elected, and the fatigues of his new
position brought on an attack of apoplexy which carried

him off three weeks aRer his accession. In his room
was chosen, on May 23, 1555, Cardinal Giovanni Pietro

Caraffa, who took the title of Paul IV. He was known
to profess great austerity of life, to have actually founded
the TheatineSj an ascetic community, and to be a stem and
implacable advocate for several measures of repression

against innovators in matters of religion or impugners of

papal prerogative, as he quickly showed by setting tip the

Inquisition in Eome, and taking care that it should not be

idle. His election consequently caused much alarm, and
was especiaUy displeasing to the emperor ; and the earlier

acts of his pontificate seemed to justify the estimate

formed of his character and the fears of those who
apprehended that he would proceed to reform discipline

in a swifter and more drastic fashion than had hitherto

been essayed. For in fact he pledged himself to this

effect in the first bull published after his accession, follow-

ing it up with a show of activity by at once setting some
minor reforms on foot.

During these three years important events had taken

place in Germany. By the peace of Passau in 1552, the

Protestants of the Augsburg Confession were secured from

all molestation, and in the free exercise of their religion

and of their civil rights, and this was followed up by a

decree of the diet of Augsburg, on September 25, 1555,

that, failing a national council to settle the religious

disputes, the emperor, the king of the Eomans, and the

other Catholic princes should not interfere in any way with

the religious liberties of the Lutherans holding to the

Confession of Augsburg, provided they in their turn would

exhibit equal tolerance towards Catholics; that no penalty,

save the loss of benefices, should be imposed on any

Catholic ecclesiastics joining the Lutheran body ; and that

such benefices as the Protestants bad already annexed for

the support of their schools and ministers should remain

in their possession. Paul IV. was much incensed at these

proceedings, and used all efforts to procure their repeal,

on the failur6,of which he openly broke with the emperor,

formed an alliance with the French king against him, and

imprisoned the cardinals and other personages of the

imperial party on whom he could lay hands, confiscating

the property of such as saved themselves by flight. He
continued for a time in the measures of reform with wliich
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he began his reign, striking against jobbery, pluralities,

dispensations, and laxity of clerical manners ; but all this

short-lived zeal was speedily neutralized by his nepotism,

surpassing that of any of his predecessors, and throwing

the government of the States of the Church into the hands

of his dissolute nephews, upon whom he rained all the

wealth, honours, and authority in his power to bestow.

And, as was to be expected, he set himself steadily to

oppose every one of the class of reforms which touched

doctrinal questions, just those for which the Protestants

were urgent, encouraging only such as promoted the unity

and discipline of the Roman Church itself, and made it

more capable of oflective resistance to the Reformation,

lie was not favourable to the reassembling of the council,

not merely because of his experience of its languid action,

nor even his dislike of the struggles of the non-Italian

minority to assert some measure of independence against

the coercive tutelage exerted by the several papal legates

from the very first, but because he regarded himself as the

sole and proper person to consider such matters at all, and
a bull of his own promulgation a better mode of procedure,

at once in fulness of authority and swiftness of formulation,

than any conciliar decree. Consequently, no step for the

resumption of the council was taken during his reign,

which ended on August 18, 1559. After a longer inter-

regnum than usual, Giovanni Angelo de' Medici (not a

member of the great Florentine house, but of humble
Milanese extraction) was elected on December 26, 1559,

as Pius IV. Markedly unlike his predecessor in almost

everj' personal quality, he was much his superior in

practical shrewdness and tact, and had none of that dislike

to a council which Paul IV. had shown. So great, too,

had been the strides made by the Reformation during his

predecessor's reign that he might well think Paul IV. 's

policy undesirable, and he had this special motive for

reversing it, that a movement was going on in France for

the convocation of a national council there to consider the

whole religious situation, which might very conceivably

result in a revolt like that of England from the Roman
obedience. Accordingly, Pius IV. determined on the

resumption of the council of Trent, and issued a bull on

November 29, 1560, convoking it anew.

But the whole face of Western Christendom, the whole

religious situation, had materially changed since the ori-

ginal assemblage of the synod in 1545. First, the imposing

personality of Charles V. was removed from the scene,

and Ferdinand I., his successor, enjoyed neither his per-

sonal ascendency nor his political power, and couM not

be accounted as a possible competitor with the pope for

the first place in the Catholic world, nor even as an ally

with means for crushing' the Reformation. Next, the

Reformation itself was by this time an accomplished fact,

a consummated revolt from mediaeval Christianity. It

had taken definite shape in various countries ; it had its

'own theological systems and traditions; besides that a

whole generation had now grown up under its influence,

never having had any personal associations with Latin

Christianity. And, on the other hand, the very lengths

to which some of the Reformers had gone in their revolt

generated a corresponding reaction in the Roman Church,

80 that many influential persons who had been in favour

of moderate reforms and of explaining disputed points of

theology were convinced that no limits could be logically

or practically set to concessions in this direction, and

therefore that it was necessary to make a stand against

any concessions at all. A.nd, what is more, one noticeable

effect of the wave of controversy which had swept over

western Europe was to accentuate points of difference, to

close questions previously open, to make the current beliefs

more incisive and, so to speak, legal ir. form, to diminish

seriously the neutral area between the competing religious

systems, and thus to bring them face to face as irrecon-

cilable foes. One factor more, of greater importance at

the time than any other, contributed to the revolution

which is marked by the second council of Trent. As
Spain took the political lead in the earlier half of the 16th

century, so it took also the lead in theology. The Spanish

divines were abler and more learned than all save the very

foremost in any other country, and their influence was
throughout the greatest at the council of Trent on purely

theological issues. Now, the political and the theological

genius of Spain had both just found their highest exponent

in one person and the organization which he devised,

Ignatius Loyola and the Company of the Jesuits. Two of

his immediate disciples and recruits, Salmeron and Laynez,

were chosen to be the pope's theologians at the council of

Trent, and exercised a greater influence than any other

divines there in the formulation of its dogmatic decrees.

But the Jesuits were to do more than this. The militant

spirit of their founder had nothing in common with the

alarm and vacHlation which had for the most part marked
the action of the Roman Church in dealing with the

Lutheran and Calvinist revolt ; and, instead of being con-

tent with devising schemes for standing on the defensive,

and saving the remnant yet left to the Roman obedience,

he conceived the bolder and safer plan of vigorous aggres;

sion, to reconquer all that had been lost, and to add fresh

acquisitions thereto. The Counter-Reformation whieh he
initiated was in full operation when the second council of

Trent assembled, and it was by this spirit that it was
guided in its deliberations and decrees. The very thought

of compromise was abandoned in fact, if not in open

expression, and the only reforms thenceforward taken into

consideration were such as would remove causes of weak-

ness and scandal in the Latin Church, enabling it, without

sacrificing one of its claims, to overcome by superior mass
and discipline, by closer unity and more organized enthusi-

asm, the heterogeneous, disordered, and already dissociated

forces of Protestantism. The most obvious effect of these

principles upon the second council of Trent was that the

diminution, the all but disappearance, of variety of opinion

amongst its members, and the resolution to crush Protest-

antism rather than to parley with it in any scheme of

mutual concession or accommodation, tended to shorten

the preliminary discussions in a marked degree, so that

little is to be noted of the long and animated debates of

the earlier period, and the last few sessions exhibit even

tokens of actual hurry to end the matter anyhow.
There was no intention on the pope's part to proclaim

the Counter-Reformation as the policy of the council, even
if it may be safely assumed that he could predict its

action, and he sent nuncios to the Protestant sovereigns

as well as to the Catholics to signify the approaching

resumption of its sittings. Francis II. of France had died

between the promulgation of the bull and its notification

in France, but the young king Charles IX., by the advice

of the parlement of Paris, directed all the bishops of the

kingdom to be in readiness for journeying to Trent.

Three nuncios were despatched to Germany, but the

princes assembled in diet at Naumburg received them
unfavourably, asserting anew their determination to

recognize no council which did not avow Scripture as its

standard of appeal and give right of free discussion to

Protestants, denying the right of any one save the emperor

to convene a general council at all, and inveighing strongly

against the papacy. The king of Denmark declined to

admit the nuncio on any terms, declaring that neither be

nor his father had ever had any dealings with the pope
;

and Martinenghi, the nuncio commissioned to Elizabeth of

Enf^land, was stopped by a messenger while still on the
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C!ontinental side of the Channel, and informed that he

wonld not be permitted to land on the English coast.

The free cities of the empire also refused the summons, as

did five of the Swiss cantons ; and even a large number
of Koman Catholic prelates, while professing unqualified

obedience to the pope's commands, showed much unwilling-

ness to act upon them, and pleaded age, illness, or dio-

cesan business as excuses for absenting themselves from

the council. In this unpromising posture of affairs the

preparations for the council were pressed on, and Cardinals

Ercole Gonzaga, bishop of Mantua, Seripando, Hosius,

Simoneta, and (later on) Altemps, the pope's nephew, were

named as legates, being directed to open the session of the

council upon Easter Day, April 6, 1561. But they did

not even arrive in Trent until April 16, and found jio

more than nine bishops awaiting them. Several causes

conduced to this disappointment : the king of Spain had
not yet accepted the bull convoking the council ; the

French bishops were more than fully occupied with the

rapid advances of the Eeformation in their midst ; and
the GSermans had no great inclination for the repetition of

their experience ten years before. It was thus necessary

to postpone the assemblage till January 1 and then to

January 18, 1562. That there might be a sufficient

number of Italian bishops present to outvote any possible

combination of others, the pope collected a large number
of prelates, appointed them salaries for maintenance, and
sent them off to Trent. Two questions of the highest

practical importance came up for discussion in the pre-

liminary congregation, wherein ninety4wo bishops were

present:—(1) Was the council to be styled a "continua-

tion " of the previous one, or to be reckoned as a new
synod 1 (2) Should the unprecedented clause in the papal

decree for opening the council (but not found in the bull

of convocation), " proponentibus legatis ac prsesidentibus,"

be accepted and acted on, or rescinded 1 To declare the

council a " continuation " of its precursor was to accept

and ratify all which had been (^one therein ; to treat it as

a new one was to make every decree or tne earlier sessions

nwrely provisional and alterable. To ad op'' the novel

clause embodied in the papal decree was to gag the council

from the outset and deprive it of freedom by concentrat-

ing the initiative in the hands of the legates ; and Guerrero,

archbishop of Granada, pressed this objection with much
urgency. On the other hand, this same prelate, acting on
the orders of Philip 11., demanded that the council should

be plainly declared a continuation of its precursor, for

PhiUp had already introduced some of the regulations of

that synod into his dominions, and would lose credit if

they were rescinded, or even treated as lacking full

sanction. Contrariwise, the bishops of other nations

present held that there was no prospect of inducing the

Germans, English, and other partly aJienated nationalities

to send representatives, unless the proceedings so far should
be regarded as capable of reconsideration and alteration at

the hands of the actual assembly. The authorities a;t

Rome were not unprepared for some difficulty on this

head, and had endeavoured to evade it by using the'

indeterminate word »' celebrated," which might be taken

either way, and the Spanish remonstrants' were privately

told that it was understood that business should be taken

up just where it had left oS under Julius III., thus

making the synod a continuation of the former one, but
that any express statement to that effect had been carefully

avoided, lest the Protestants should take offence, and thus

one aim of the council might be defeated. The Spaniards

were pairtly contented with this reply, but urged that

nothing which could be interpreted as the convocation of

a new council should be suffered to appear in the wording of

the decree about to be publicly read, which -was conceded.

The seventeenth session was held (January 18, 1562) in the
presence of the legates,—106 bishops, 4 abbots, 4 generals of orders,

and the duko of Mantua, nephew of the chief legate, being present.

Foot Spanish bishops lodged a protest against the proposing clause

—two of them unreservedly, two in a more qualified manner—and
they particularly objected to the novelty of the clause, and to the
manner in which it had been sprung upon the council, the arch-

bishop of Granada and the bishop of Orense pointing out that it

was not in the original bull, with which the subsequent decree
ought to be in complete agreement, and the former adding that it

was not even in the copy of the decree shown to him. But the
Italian majority was too strong, and the protest was overruled,

—

the prorogation of the councU to February 26, 1502, being the only
.further business transacted. But a very important question was
laid before the congregations which foDowed this session, that of

providing some remedy for the injury done to the Roman Catholic
Church by the circulation of more or less hostile books, a diiBculty
made incomparably greater from the middle of the 15th century
onwards than at any previous time in history, by reason of tW
invention of printing. The council of Lateran in 1515 had made
a licence from the ecclesiastical authorities requisite before any
book could be printed, under pain of excommunication, but this

penalty did not affect Protestant printers, and the issue or a
catalogue of books forbidden to Catholics became a necessary addi-
tion. Such a catalogue was issued by Paul IV. in 1559, but some
machinery for supplementing it as fresh boobs poured from the

Sress could alone meet the permanent danger. Another matter
ebated in these congregations was the invitation of Protestants- to.

attend, and in what character. In the eighteenth session (February^

26, 1562) two decrees on these subjects were promulgated,—one
appointing a committee to report to the council on the whole
question of heretical books ; the other publishing a safe-conduct to

the German Protestants, extended by a rider to those of other
nations. The congregations held after this session were busied

chiefly with the questions of residence and the abuse of indulgences,

I

besides several less important details of reform. A warm debate

arose as to the nature of the obligation to reside,—the Spaniards
holding it to be of divine right, the Italians to be of no more than
ecclesiastical precept. So powerful a body in the council took the

Spanish view that the legates were alarmed, especially as ominoos
speeches were made to the eflect that the Roman curia must be re-

formei on the basis of the report of cardinals to Paul III. before

anything of moment could be done in the way of real improvement.'

Accordingly, they sent a messenger to the pope, bringing with him
a schedule of the proposed reforms, and asking for advice in the

crisis. The pope desired them to counteract the opposition bishops,

to postpone the question of residence, if they could not suppress it

altogether, and despatched Visconti, bishop of Venrimiglia, as

extra nuncio to the council, to report accurately to him everything

said or done there, and with him sent also all the bishops who
could be collected at Rome to swell the Italian vote, and thus
defeat the opposition indirectly. There was much debate also on
the scope of the safe-conduct, as the Spaniards were anxious that

it should not protect those againstwhom the Inquisition had taken
action, while others desired to see its terms enlarged sufficiently

to meet the requirements of the Protestants, who objected to its

suspicious silence on several weighty particulars. As the French
ambassadors were expected, nothing was done in the nineteenth
session (May 14, 1662) save to prorogue the council. On May 26,

1652, De Lanssac (who had been lately French envoy at Rome),
Du Ferrier, and De Pibrac, envoys from Charles IX., were ad-

mitted to audience, and demanded, amongst other matters, that

the councU should be formally declared a new one, wherein the
imperial ambassadors supported them, while Philip II. of Spain,

contrariwise, insisted that it should be declared a continuation of

the former synod. The legates strove to satisfy both parties, and
received contradictory directions from Rome, at first ordering them
to announce the continuation of the former council, and afterwards

leaving the matter to their discretion. So little agreement could

be arrived at that the twentieth session (June 4, 1562) was held

merely to prorogue the council. The question of communion in

both kinds was the next to come up for consideration. It was
such a capital one, if any hope of winning back the Protestants

was to be entertained, that the imperial and French ambassadors
had special injunctions to forward by all means in their power an
afiirmative decision. The Frenchmen saw little prospect of carry-

ing this matter in the temper of the Italian majority, and were for

opposing the discussion which the legates had announced, but

the imperial ambassadors were more hopeful, and persuaded them
to give way. "While the question was being debated in the con-

gregations, the Venetian and Bavarian anibassadors arrived, the

latter armed with a formidable schedule of complaints against pre-

valent abuses, and of demands for correspondingly drastic reforms,

beginning with the pope and the curia, and making havoc amongst
cardinals, dispensations, exemptions, pluralities, olEce-books, ex-

clusively Latin services, and other like matters, thus threatening

aU manner of vested interests and long-rooted customs. The
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legates put them off, alleging the pressure of other bnsiness, notably
the question of commuuion in both kinds, which wag, in fact,

being discussed and decided in accordance with the Tiews of the
Italians and Spaniards, and against those of the French and
Germans. In the twenty-first session (July 16, 1562) a decree

couched in four dogmatic chapters and four canons was promul-
gated upon it, to the following purport;—laymen, and priests other
than the actual celebrant, are not bound by divine right to com-
municate in both kinds ; the church has full power to make what
changes it .pleases in the mode of administering sacraments ; the
whole sacrament of the Eucharist is received entire under either
kind singly ; and little children are not bound to communicate.
The canons pronounce anathemas against roaintainers of the con-
trary propositions. At the same time a decree upon reformation
was enacted, most of the clauses dealing with the duties of bishops
in the matters of ordination, patronage, division, and union of
benefices, discipline of ineffective parish priests, and visitation of
monasteries, but a more permanent interest attaches to the ninth
and concluding chapter of the decree, whereby the name and ofiice

of the "questors of alms," that is to say, the vendors of indulg-
ences, are abolished on the ground of the impossibility of other-
wise putting a stop to the abuses and depravity of their proceedings.
All privileges and customs to the contrary, even if of time im-
memorial, ' are rescinded; the publication of indulgences is confined
thenceforth to the ordinaries of each place, assisted by two members
of the chapter; and these same ofiicers are directed to collect the
alms and charitable donations of the people, but forbidden to

receive any commission or payment for so doing. This decree is a

virtual confession of the justice of the agitation against Tetzel and
his fellows which served as the signal for beginning the great

religions strife of the 16th century; and it is noticeable that it was
the pope's own voice against the system which decided the action
of the council, wherein a powerful minority was found to defend
it. Several weighty matters then caico b&fore the congregations,
that of residence again being pressed by the Spaniards, while the
imperial and Bavarian ambassadors ronewed their requisition for

Eermissive communion in both kinds (for the decree on that subject
ad gone no further than to declare it unnecessary, and had not

explicitly forbidden it), and the French ambassador not only sup-
ported them in their demand, but added on his own part that in

France they desired vernacular services, the abolition of image-
worship, and permission for the clergy to marry. The nuncio
Visconti wrote to the pope in great alarm, expressing apprehensions
at the very free language employed by the fathers of the council

on these matters, the probability of their conceding the emperor's
demands, and of similar ones being advanced thereupon, all making
in the same direction. An intrigue to compel the resignation of

Cardinal Gonzaga, who was not thought sufficiently opposed to these
measures, and who was far less peremptory in liig presidency of

the council and use of the closure than Crescenzio had been, was
set on foot, and defeated only by the strong representations made
at Rome by the archbishop of Lanciano, who said that there was
already so much division in the council that it could but just hold
together, and would almost certainly be broken up by any step of

the kind. The next subject which was brought ou for considera-

tion was the sacrifice of the ilass, and the debates thereon were
very animated, disclosing considerable variety of opinion amongst
the theologians,—no fewer than five clearly distinct views of the
tenet, apart from mere verbal or minor differences, being adduced
and argued for. As sixty French bishops, to be accompanied by
twelve theologians, and headed by Charles do Guice, cardinal of

Lorraine, were under orders to repair to Trent, the French ambas-
sador pressed the legates to postpone the next session till their

arrival, as De I'lsle, ambassador at Eome, did the pope ; but each
replied evasively, referring the applicant to the other. The
question of communion in both kinds was also very warmly dis-

cussed, and the council was warned that a negative decision would
lead to the secession of multitudes who had not yet broken with
the Roman Church ; but the Jesuit Laynez, who was the chief

advocate for refusal, replied that to diminish the church would not
destroy it, and that anything was better than concession in the
matter. The numbers in the division taken 6n the question were
as follows:—29 were in favour of granting communion in both
kinds ; 31 agreed thereto, but desired the execution of the decree

to be left to the pope's discretion ; 38 were for total refusal ; 24
strove to evade responsibility by referring the matter to the pope
entirely ; 19 were willing to make the concession to the Bohemians
and Hungarians, but would refuse it to all others; 14 asked for a

postponement; and 11 remained neutral, declining to vote any
way—being a total of 166 suffrages, so split up as to make it im-
practicable to frame a decree. In this difficulty, the legate seized

the opportunity of persuading the council to refer the matter to

the pope's decision, thereby at once checkmating the reforming
section, and indirectly ruling the vexed point of the relative

superiority of pope and council in favour of the former, and so

virtually reversing those decrees of Constance and Basel which had
long been thorns in the side of the Roman curia. In point of

fact, the pops had written some time before to the legates, recom-
mending them to yield to the eaiperor'a demand of the chalice for

the laity, but they had replied that it would be impolitic to make
it a conciliar act, and that it would be more expedient to frame a
mere general declaration that it might be proper to make the con-

cession in certain cases, but that the pope should be the sole judge
of them. In the twenty-second session (September 17, 1562) the

decree on the sacrifice of the Mass was promulgated in nine chapters
and as many canons, directed for the most part against current
Protestant objections to the doctrine and ceremonial of the Missal.

Rules to secure greater order and reverence in the celebration of

Mass, and for the suppression of sundry superstitious observances
connected therewith, were also enacted,—besides some minor re-

forms of little note, and a decree referring to the pope the whole
question of the concession of the chalice. The meagreness and
insignificance of the reforms enacted thus far caused much dis-

pleasure in France, and the king directed his ambassador to press

once more for delay till the arrival of the French, German, and
Polish bishops who were expected at Trent, as the emperor also

instructed his envoy. But the pope was busy in recruiting the
Italian majority, and was unfavourable -to this request, lest the
Italians should ba outvoted by the new-comers] yet so contentious
were the debates en the sacrament of orders, and on the nature and ex-

tent of the rights of bishops—notably whether they were inherently
above priests, and whether they were necessarily subject to the
pope, deriving their jurisdiction and other powers solely through
delegation from him, or if they were not of Divine institution, and
his colleagues rather than his deputies (which latter thesis was
steadily maintained by the Spaniards)—that it proved impossible

to frame the decrees and hold the session before the arrival of the
cardinal of Lorraine, who reached Trent on November 13, 1562,
accompanied by fourteen bishops, three abbots, and eighteen theo-
logians. The discussions, further complicated with the question
of residence, were renewed hereupon, and long before any signs of
agreement were visible the French ambassadors laid before the
legates a sohedule of reform in thirty-four articles, requiring, not
only the removal of various abuses in patronage, and the punish-
ment of negligence on the part' of the parochial and monastic
clergy, but also tha'c vernacular services should be permitted, and
communion in both kinds enjoined, while all abuses and supersti-

tions connected with image-worship, indulgences, pilgrimages, and
relics should be summarily abolished. Lorraine, on being asked
how far he agreed with these demands, said that he disapproved of

some of them, but that if he had not consented to take charge of

them in their actual form, they would bave been made still more
drastic. No definite action was taken upon them either at Trent
or at Rome, "and the proceedings dragged on ineffectively for some
months longer. On llarch 2, 1563, Cardinal Gonzaga, first legate,

died, and '13 speedily followed by Cardinal Seripando. The
imperial and /rench ambassadors endeavoured to get the cardinal

of Lorraine named as first legate and president, but he was not
acceptable at Rome, and the post was given to Cardinal Morone,
with whom Cardinal Navagero was associated, to fill the place of
Seripando. All these events delayed the twenty-third session

until July 15, 1563, nearly ten months later than the preceding
one. A decree on the sacrament of orders, in four chapters and
eight canons, laid down that there is a sacrificial priesthood of the
New Testament, instituted by Christ ; that there have been seven
orders in the Christian ministry from the earliest times ; that holy
order is a sacrament ; that orders are indelible ; that bishops are

superior to priests ; that a call from the laity, or from any secular

authority, is unnecessary as a title to ordination, and that a merely
lay call is invalid, while bishops appointed solely by the pope,

without the intervention of any other persons, are validly created.

A decree of eighteen chapters on reformation, enacting, amongst
much else, penalties for non-residence on the part of beneficiaries,

and providing for the erection of those theological seminaries which
have ever since been the nurseries of the Latin clergy, was also

promulgated in this session. The congregations which followed it

were occupied chiefly with the question of matrimony, which had
been mooted earlier, but with no definite result, and wilh framing
a scheme to repress the encroachments of the civil power upon the
church in most countries, one clause of which proposed to exempt
all ecclesiastics from civil jurisdiction in all cases whatever, and
from the payment of taxes, with penalty of excommunication upon
such civil authorities as contravened this ruling. This was never
pushed to the stage of promulgation, but it was successful as a
manifestation against' the reforming party in the council, and
actually drove the French ambassadors away, since they judged
their further presence useless in such a temper of the assembly.
Yet it was itself by no means agreed or harmonious. The old dis-

putes about the claim of the council to represent the church uni-

versal, about the proposing clause, limiting the initiative to the
legates, and about the need of reform in the Roman curia itself

were renewed, and that with much acrimony, but with no prac-

tical result. In- the twenty-fourth session (November 11, 1563) a

decree on matrimony, couched in ten chapters and eleven canons,
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was promulgated, the moat noticeable points of which are the
assertion that the church can constitute other impediments to

matrimony besides the forbidden degrees of the Levitical code, and
can dispense with such impediments ; that clerks in holy orders

and regulars vowed to celibacy cannot contract valid marriage
;

and that celibacy is superior to matrimony. The simultaneous

decree on reformation lays down rules for the creation of bishops

and cardinals, so as to avoid unfit promotions ; directs that

diocesan synods shall be held yearly, and provincial synods trien-

nially , lays down rules for episcopal visitations, and for the quali-

fications to be exacted of persons promoted to cathedral dignities

and canonnes ; ap|<oints the provincial synod the judge of minor
causes against bishops, referring graver causes to the pope's de-

cisioEu; and enacts various other technical regulations. By this

time all concerned were thoroughly weary of the council, and the

remaining matters for discussion were, hurriedly discussed, result-

ing, in the twenty-fifth and last session .(December 3 and 4, 1563),

in a decree, very cautiously worded, upon purgatory, the cultus of

saints, and that of relics -and images. In this same session was
also enacted a decree in twenty-two chapters, regulating several

matters affecting the discipline of convents of monks aud nuns
;

and another decree on reformation, in twenty-one chapters, the

most important of which enjoin all cardinals and bishops to keep
modest households, and not to enrich their kindred with church
property ; that all -prelates shall receive and publish the decrees of

tlie council ; that duelling shall be prohibited under severe penal-

ties ; and that the authority of the Holy See both is, an is to be

understood to be, untouched by any decrees of the council touch-

ing the reform of morals and discipline. On the last day of the

session was passed a somewhat indefinite decree upon indulgences,

forbidding all evil gains connected therewith, and directing that,

wherever abuses or superstitions are prevalent concerning them,
the bishops shall collect the facts, lay them before the provincial

lynod, and after discussion there refer them to the pope for ulti-

mate decision. The distinction of meats, and the due observance

of festivals and fasts, were also enjoined ; and a formal statement
was made_ that the committees which had been engaged upon the

index of prohibited books, on the draft of a catechism, and on the
revision of the Missal and Breviary, thinking that the synod could

not deal with them conveniently, had determined to lay their

reports before the pope to ratify and publish at his pleasure.

Formal acclamations, and an anathema against all heretics, closed

the session ; and the legates, after forbidding any bishop, under
pain of excommunication, to leave Trtnt till he had either signed

his assent to the decrees, or left documentary proof of such assent,

gave the blessing and dissolved the assembly.

Two hundred and fifty-five signatures were attached to

the decrees, and also those of the ambassadors still remain-

ing at Trent. The bull of confirmation was issued at

Rome on January 26, 1564, and followed by another fixing

May 1, 1564, as the date from which the decrees should be

held binding. The bull of confirmation forbade all persons

whatsoever, whether ecclesiastics or laymen, to gloss or

interpret the decrees upon any pretext whatever, without

papal authority for the purpose. The republic of Venice
was the first power to signify its reception of the decrees,

followed speedily by the other Italian states (except Naples)

and by Portugal ; but the king of Spain, though receiving

the decrees, issued them at first in his own name, and not

in that of the pope ; the emperor and the king of Bohemia
demanded the lay use of the chalice and the marriage of

priests as the terms on which they would accept the

council, an'd obtained a partial concession of the former

demand, but were refused the latter ; and in France, while

the dogmatic decrees were accepted, the disciplinary ones

Vrere not, and have never, in spite of efforts many times

tenewed, made part of French ecclesiastical law. The pro-

^ision referring the explanation of the council to the pope
tfas given shape by Sixtus V., who erected in 1588 a Con-
gregation of the Council of Trent to sit permanently at

Borne, where it has ever since continued to be included

amongst those standing committees which divide among
them the administration of the pontifical government.

Two questions remain to be considered in relation te. this

great synod :—how far was it free, and representative of

the mind of Latin Christianity at that time 1 and what have

been its effects upon dogma and discipline t Ample
materials exist for answering the first question, in the form

of contemporary letters, either separately published, as

those of Vargas, or included in the great collection of

documents made by Le Plat, and in the official acts of the
council itself, drawn up by the secretaries Paleotto and
Massarelli. From these it is perfectly clear that the
council was never free for a moment, but was hampered
and fettered, not merely by the permanent fact of a large
Italian majority, subsidized by the pope,i but by the
method of procedure in the congregations, since by a
skilful distribution of the members into groups ot classes,

so as to prevent combined action, and by careful packing
of the sub-committees to which the preparation of business
for debate was entrusted, little could be done save when
and how the majority pleased ; and, above all, the vigilant

supervision exercised by the legates, their constant refer-

ence to Rome of every point ot any importance before they
would permit it to come on for regular discussion (so that
Lanssac, one of the French envoys, somewhat profanely
said that the Holy Spirit was brought to the council in a
carpet-bag from Rome), and their uncompromising use of

their presidential authority to interrupt or silence un-
acceptable speakers (as frequently appears in the Acts)
effectually- bound the council hand and foot ; and thus its

decisions, as a whole, represent little more than the Italian

and, to some extent, Spanish opinions of the time, and not
those of German, French, or Hungarian Catholics. The
demeanour of the legates differed much, and there is a
wide interval between the open browbeating employed by
Crescenzio and the high-bred dignity of Gonzaga or the

diplomatic subtlety of Jlorone ; but the policy was alike

in all cases, and its results the same. As to the dogmatic
effect of the council, it went much further than merely
restating the current Catholic theology of the 'pre-

Reformation era ; for it marks a new departure,- closing

many questions previously left open (nothing is more
noteworthy in the debates than the manner- in which
several divines ol unquestioned ability and loyalty delivered

themselves of opinions closely allied to those advocated by
leading Reformers, and then still tenable within the Roman
obedience), re-wording old propositions, or framing new
ones, in an incisive fashion. It recovered for papal
authority all it had lost, or was likely to lose, through the

action of Basel and Constance ; and, above all, it unified

Roman teaching for the first time, and crystallized it into

rigid compactness. Thus it made concessions and explana-

tions for the reconciliation of the revolted Protestants,

although the primary cause of the council, practically im-

possible thenceforward, since the Roman Catholic system,

thus hastily consolidated out of a former condition of

partial flu.^, became like a " Prince Rupert's drop," from
which, if the snia,llest fragment be broken, the mass is at

once resolved into disintegrated powder. In the matter of

disciplinary reform the council enacted but little of an
effective nature, except in the abolition of the traffic in

indulgences, and the establishment of theological seminaries,

wnich has proved the most efl'ectual agency for creating

that doctrinal uniformity which now prevails throughout

the Roman obediemje ; and the real honours of the Counter-

Reformation rest ivith the Jesuits, to whose unremitting

diligence, powerful organization, and ceaseless precept and

example must be attributed by far the larger part of the

abatement of ecclesiastical abuses and scandals which

marks the succeeding era. Doubtless, the Tridentine

decrees, in strong and resolute hands, proved most useful

subsidiary weapons to compel local reforms ; but decrees

of little less stringency had been enacted by previous

^ The Italian character of the council of Trent can best be exhibitoi

by a classified table, showing the nationality of the bishops present in

the later sessions:—Italians, 1.89; Spaniards, 31 ; French, 2G ; Greeks

(titulars), 6 • Portuguese, 3; Illyrians, 3; Irish, 3; Gerrrjrs, 2.

Flemish. 2 ; Polish, 2 ; Croatian, 1 ; Moravian, 1 ; Engli.sh, Ij
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synods, and had rusted unused, because there was no one

able and willing to put them in operation against the

passive resistance of powerful vested interests.

The bibliography of the council of Trent is very extensive, bat a comparatively

small number of v -lumes really sufflcea the student. The first worit of Impoi-t-

anCB is F. Paolo Sai-pl's Jsloria dil Coneilio JVirftTiiino, originally published in

London (16r9) by Antonio de Domin^s, archbishop of Spalato, under the pseudonym
of Pietro Soave Polano (an Imperfect anagram of Paolo Sarpl Veneto), but
better studied in the French version by Pfere Le Coorayer, with valirahla notes
(see Sarfi). The rival work of Sforza Palaviclno, Isloria del Coneilio di Trenlo

(1656-57), wTltten to order as a refutation of Sarpi's woik, Is also indispensable.

Ite had free access to many ofBcial documents which Sarpi cnuld not consult, and
often con-ects him upon points of detail, but a careful reader will find that he
confirms him far oftener than he refutes him. It is not enough, as Ranke points
out, to co'npai-e those two, and take the mean statement as a guide, for they are
sometimes in blank contradiction, and other witnesses must be called in to decide
the matter. The Acts of the council, so fur as they were drafted by Paleotto,
were first pnblished by Mendham in 1842; the complete Acts, by both Paleotto
hnd Massarelli, were not accessible till published as ,-lcfa Oenuina (Ecumenici
Concilii Tridentini by Theiner in 1874. The vast compiirtioij of Jodocus Le Plat,

Monumentorum ad Historiam Concilii Tridentini Amplisstma Collec/io (7 vols.

4to, 1781-87), Is full of valuable and interesting matter. The speeches of the
Jesuit Laynez, which had such a powerfnl effect upon the council, have been
recently published under the title of Lainez, Disputcil tones Tridentin.v, 2 vols.,

18S6. Vaigas, Lettre:i et i/einoires concernant le ConeiU de Trent (1700, partly
translated in Geddee, Tfte Council of Trent no Free Assen:bly, 1714). is of much
volnc. The canons and decrees of the council have been many limes publisiied,

and are readily accessible; the best edition Is that by P,icliter and Schulte (1853).

Tliere Is a convenient abiidgment of Palavicino's history prefixed to the Rev.
James Waterwortii's English version of the Decrees and Canons of Trent (1348),

but It is r It trustwortliy, for the translator has suppressed many statements of

the orlgli nl wlilch tell in various ways against the freedom of the action of the
council. To these may be added Sickel, Aklenslucie sur Gesclitclile des Komils
til Trient, 1872; Calenzlo, Document! Inediti e Suovi Lacori Lellerarii sul Con-
tilio di Trento, 1874; Doiilnger, Saniinlung van Urkunden zur Oescfiichte des
Concils von Trient, 1876 ; and the aiticle on the eouncll In Wetzer and Welte"?
Kirchenlexicon. (R. F. L,)

TRENTON, a city of the United States, county seat of

Mercer county, Nev? Jersey, and capital of the State, is

situated in 40° 14' N. lat. aild J4° 45' W. long., 33 miles

north-east of Philadelphia and 57 south-west of New York.
It lies very near sea-level (under 45 feet), upon the left

(eastern) bank of the Delaware river, at the head of navi-

gation. The city is irregularly built, the streets of different

sections running in various directions, without any appear-

ance of system ; this is doubtless (iue to the . fact that

different portions of the city were originally settled as

independent villages. Till recently Trenton was rather

backward in the matter of municipal improvements, but
an extensive system of paving and sewage has now been
entered on. The water supply is obtained by pumping
into a reservoir. Street cars run upon one or two of the
principal streets; and the city is traversed by the main
line of the New York division of the Pennsylvania Rail-

road. Manufactures are the leading industry, the capital

invested in 18S0 having been §0,966,830 and the produc-
tion $12,712,762. In iron and steel manufactures over

$2,000,000 were invested, the industry next in importance
being the manufacture of stone and earthen ware, for which
this city has a national reputation. Rubber goods, watches,
and woollen cloths are also made. The population, 22,874
in 1870, was 29,910 in 1880.
Trentou was formed by a consolidation nnjer one charter of

several independeut villages, known as Falls of the Delaware
(settled in 1680), KiDgsborougli, Bloomsburg, and Laraberton.
The name Trenton was given to the settlements about 1720. Its
eaily growth was slow. In 1790 it was selected as the State
capital, and two years later it received a city charter. Its growth
since that time has been steady, and during the past thirty years
has been very rapid.

TREPANG. See BficHE-DE-MEE.
TRESPASS, in law, is any transgression of the law less

thaa treason, felony, or misprision of either. The term
includes a great variety of torts committed to land, goods,
or person, distinguished generally by names drawn from
the writs once used as appropriate to the particular trans-

gressiM, such as xi H armis, quare clausum /regit, de bonis
asportaus, de uxore ahducia cum, bonis viri, quare filiutn
et'heredem rapuit, &c. Up to 1694 the trespasser was
regarded, nominally at any rate, as a criminal, and was
liable to a fine for the breach of the peace, commuted for

a small sum of money, for which 5 W. and M. c. 12 sub-
stituted a fee of 63. 8d. recoverable as costs against the
defendant. Trespass is not now criminal except by special

statutory enactment, e.p., the old statutes against forcible

entry, the Game Acts, and the private Acts of many rail-

way companies. When, however, trespass is carried suffi-

ciently far it may become criminal, and be prosecuted as

assault if to the person, as nuisance if to the land. At
one time an important distinction was drawn, between

trespass general and trespass special or trespass on the

case, for which see Toet. The difference between trespass

and case was sometimes a very narrow one ; the general

rule was that where the injury was directly caused by the

act of the defendant the proper remedy was trespass,

where indirectly, case. The difference is illustrated by the

action for false imprisonment :" if the defendant himself

imprisoned the plaintiff the action was trespass ; if a

third person did so on the information of the defendant

it was case. A close parallel is found in Roman law in

the actio direcla under the lex Aquilia for injury caused

directly, the actio utilis idr that caused indirectly. One
of the reasons for the rapid extension of the action on the

case, especially that form of ft called assumpsit, was no

doubt the fact that in the action on the case the defendant

was not allowed to wage his law (see Wager).
In its more restricted sense, trespass is generally used

for entry on land without lawfi^ authority by either a

man, his servants, or his cattle. To maintain an action

for such trespass the plaintiff must have possession of the

premises. The quantum of possession necessary to enable

him to bring the action is often a question difficult to

decide. In most instances the tenant can bring trespass,

the reversioner only case. By the Judicature Act, 1873,

a mortgagor in possession can sue for trespass in his own
name. Remedies for trespass are either judicial or extra-

judicial. The most minute invasion of private right ia

trespass, though the damages may be nominal if the

injury was trivial. On the other hand, they may be

exemplary if circumstances of aggravation were present.

Pleading in the old action of trespass was of a very tech-

nical nature, but the old-fashioned terras alia eiiormia,

replication de injuria, new assignment, itc, once of such

frequent occurrence in the reports, are of merely historical

interest since the introduction of a simpler system of

pleading, unless in those American States where the old

pleading has not been reformed. The Venue (q.v.) in

trespass was formerly local, in case transitory. In addi-

tion to damages for trespass, an injunction may be granted

by the court. The power to grant injunctions against

threatened or apprehended trespass has been considerably

enlarged by the Judicature Act, 1873. The principal

instances of extra-judicial remedies are distress damage
feasant of cattle trespassing, and removal of a trespasser

without unnecessary violence, expressed in the terms of

Latin pleading by molliter nanus impusuit.

Trespass may be justified by exercise of a legal right, as to serve

the process of the lasv, or by invitation or licence of the owner, or
may be e.^ccused by accident or inevitable necessit)', as deviation
from a highway out of repair. Where a man abuses an authority
given by the law, his wrongful act relates back to his entry, and
he becomes a trespasser ab initio, that is, liable to be treated as a
trespasser for the whole time of his being on the land. More
breach of contract, such as refusal to pay for wine in a tavern
which a person has lawfully entered, does not constitute him a
trespasser ab initio. A trespass of a permanent nature is called a
continuing trespass; such would be the permitting of one's cattle

to feed on another's land without authority.

In Scots law trespass is used only for torts to land. By the
Trespass (Scotland) Act, 1865, trespassers are liable on summary
conviction to fine and imprisonment for encamping, lighting fires,

&c., on land without the consent and permission of the owner,

TREVES (French, Treves; German, Trier), formerly

the capital of an archbishopric and spiritual electorate of

the empire, and now the seat of a Roman Catholic bishop

and the chief town of a . governmental district in the

Prussian urovince cf the Rhine, is situated on the right
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bank of the Moselle, pleasantly surrounded by low vine-

clad hills, 60 miles south-west of Coblentz and 86 miles

south of Cologne. Tt lies in the midst of a carefully

cultivated and fertile plain, the rich vegetation of which

forms a pleasing setting to itd red sandstone walls and

venerable towers. Most of the old streets of the town are

quaint and irregulai ; but much ol the space enclosed

within the circuits of the walls U now occupied by

orchards and gardens. The population of Treves in 1885

was 26,125, five-sixths of whom were Roman Catholics.

Their chief occupations are fruit-growing and vine-dressing

;

the industries of the place, includiig the manufacture of

cotton and linen, dyeing, and tanni.ig, are not very exten-

sive. A specialty of Treves ia the preparation of stones

foi Gothic churches, which are sent off ready to bo at once

placed in position. A river traffic U, carried on in wine,

cattle, and wood.

Treves claims to ba the oldest town in Germany, auJ U contains

more important Romau remains than any other place in northern

Kurope. The most remarkable of these is the Porta Nigia, a huge
fortified gateway, 115 f«ot long, 70 to 95 feet high, and 30 feet

deep. U is formed of uncemented blocks of sandstone, held

together by clamps of Iron, and now blackened with time; the

details are very rude. Opinions vary widely as to the date of its

erection, but recent authorities refer it to the 1st century of the

Christian era. During the Middle Ages the structure was converted

into two churches, one above the other; all additions have, how-
ever, now been removed, except the apse at the east end. The
basilica, long used as thp archiepiscopal palace and now consecrated

as a Protestant church, probably dates from the reign of Constan-

tine. The so-called Roman baths are in all probability the relics

of an extensive imperial palace. Just outside the town are the

remains of an amphitheatre, capable of accommodating 80,000

spectators, where Constantine caused several thousand Franks and
Bructeri to l»e butchered for the public amusement. Perhaps the

oldest Roman remains in Treves are some of the piers of the bridge

over the Moselle, dating from about 28 B.C. This bridge, which

is at one corner of modern Treves, lay near the middle of the much
more extensive Roman city. There are also numerous Roman
antiquities iu the neighbourhood of Treves, the most important of

which are the Icel column, a sepulchral monnmout of the 2d

century, and the mosaic pavements at Nennig and Flicssem.

Another group of interesting buildings belonga to the second

period of piosi>erity enjoyed by Treves under the rule of its mcditeval

prelates. The cathedral, descnbed by Liibke as tho most Important

example oi pre-C'arlovingian building in Germany, luirrors the

entire history of the town. Its kernel consists of part of a Roman
basilica of the 4 th century, which seems to have boon converted

into a Christian church at a very early perio'l. It «as rejtored by
Bishop Niretius about 550, and in the 11th and (2tb centuiiej it

was again restored and greatly extended by Ajchbishop Poppo and
his successors, who added an apse at each end and left ii eubjtaiiti-

ally in its present form. The cathedral ia connected by beautiful

cloisters of the 13th century with the circular Liebfrauenkirche,

one o' the most interesting early Gothic churches In Germany
(l'.i27-43), catching up the architectural thread at the point dropped
by the cathedral. Among the treasures of the latter is the "holy
coal of Treves," believed by the devout to be the scainlcjs garment
worn by our Saviour at the cracifixion, and said to have been pre-

sented to the town by the empress Helena, the central figure in

Treveran Christian legend. Its exhibition in 1844 attracted a
million and a half of pilgrims to Treves. According to recent

authorities, the earliest churches in Treves wore those of Sts
Eucharius, Uaximin. Matthew, and Paul, all without the walls,

now rebuilt oi converted to secular purposea Of the modem
baildlngs none call for special remark. The towu library contains

about 100.000 volumes, including several lalnable Bpeciniens of

early printing. Its greatest treasure is the Codex Aureus^ a
aiannscript of the Gospels presented to tha &hhcy of St Maximin
by Ada, sister of Charlemagne. The same building also contains

an interesting collection of Roman and mediceval antiquities.

A mediseVEkl legend, preserved in an inscription on the old Rothes
Hans inn, places the foundation of Treves 1300 years before that of

Rome, and ascribes it to Thebetas, son of Ninus, king of Assyria.

Bat, fable apart, we must atill allow that Treves has good claim to

call itself the oldest town in Germany. It is a little doubtful
whether the Treviri were of Teutonic or Celtic etock. St Jerome
records that the language of the Treviri of the 4th century resembled
that of the Ganla of Asia ; but, even If we admit this 6\idonce as

conclusive of their Celtio origin, we must recognize the fact that
thoy were Celts who were long andei Teutonic inSuence. Their
authentic history begins «'ith the etory of their anbjectloD by Jallaa

Cffisai (56 a c ), who describes them ai> a \i arlike race, with the beai
cavaliy In GauL The Romai towu, Coloaia Augusta Trevirorum
(or Treverorum), was probably founded by the emperor Claudiufl,and
rapidly obtained a wealth and importance Mhich justified the poet
Ausonins ^4th century) in describing it as tho second motropolla
of the empire, oi " Rome beyond the Alps." It became the capital
of Belgica Prima, and during the 4th century was a favourite
reaidonoe of Constantine and other Roman emperors. Most of tho
palace* and publio buildings, of which the remains are etill

extant, were built at this period, while the sunounding hills were
covered with villas. Treves was laid in ruins by Attila iu 451, and
about 465 was permanently taken .possession of by the Franks. It
was included in tho kingdom of Anstrasia, and became a German
city in 870. Like its prototype Rome, it attained a second era of
prosperity and importance as an ecclesiastical capital (see below),
and in tho Middle Ages the " Sancta Civitas Trevirorum " swarmed
with ' religions " of all kinds and grades. Unlike moat of ths
German episcopal cities, however, it did not succeed in shaking
off the CLclepia^tical yoke, noi did it attain, except transitorily,
the position of a frt^ imperial city. Wars and sieges occasionally
checked but did not stop its groiith. Art and science were
seduioujly fostered iu the monastic schools, and a university,
founded in 1473, existed down to 1798. The importance of Trevesi

departed with the overthrow of the ecclesiastical prii.cipality. In
1786 the last elector shifted his residence to Coblentz, and from
1794 to 1814 Treves was capital of the French department of tho
Sarre. Since the lattei date it has belonged to Prussia,

The archbishcvpric and ecclesiastical electorate of Treves, bounded
by Nassau, Cologne, Luxemburg, Loiraine, the Rhenish Palatinate,

Hesse-Rheinfels, and Katzenelnbogen, had an area of about 3200
square miles and a population of 260,000 to 300,000. Its suffragan

bishops were those of Metz, Toul, and Verdun, and after 1777 also

those of Nancy and St Die. As elector of the German empire th?

archbishop took thesecondplace, and borethestyleof arch-chancellor

of Gaul or Burgundy. Legend places the foundation of the bishopric

of Treves in the 1st century of the Christian era. but tho farst

bishop known to history is Agiicius, who flourished abdut 314.

The see appears as an archbishopric in the 9th century, and in ih^

Middle Ages the archbishops attained considerable temporal power.

Among the most prominent were Baldwin of Luxemburg (1307-

1354), brother of the emperor Henry VII., who mpy be 7egarde<!

as the founder of tho territorial gieatneas of the see and RicbanJ

von Greiffenklau (1511-1B31), vi-ho distinguished himself by hif

successful opposition to the Reformation. The last archbishop wa^

Clemens Wenccslans (1768-1802) of Saxony. The part of th«

archbishopric on the left bank of the Rhine was taken by France i%

1801, and the rest was secularized in favom of the prinee of Karsau
AVcilburg in 1803. After the fall of Napoleon the archLishuprij

was incorporated with Prussia. A new bishopric of Trc«s waj

instituted in 1821, the boundaries of which are almost contermuious

with those of tho old archbishopric; the bishop ia a suffragan t^

the archbishop of Cologne.
Sea " Aognsta Treverorum," an article by E. A. Freeman in the Sritui

Quar/erljf Review lor July 1876.

TREYIRANUS, Gottfried Reinhold (1776-1837),

German naturalist, was born at Bremen, February 4, 1776,

studied medicine at GiJttingen, in 1797 became professor

of mathematics in the Bremen lyceum, and died at Bremen,

February 16, 1837.

Ho made numerous important contributions to comparative

anatomy, especially in regard to birds and spiders. Though noted

for his learning and acute observation, his studies in geographical

distribution cannot be said to have led to any very definite results.

It ia rather on account of his contributions to aetiology that he de-

serves to be remembered, though his work in this department ha»

been to a great extent overlooked. In the first of his larger works,

Biologie odcr Philosophio der Ubenden Naiur, which appeared from

1802-1805, he gave clear expression to the theory of " descent with

modification." He believed that simple forms (Protists), which he

termed "zoophytes," were "the primitive types from which all the

organisms of the higher classes had arisen by gradnal development."

"Every living creature has a potentiality of endless modification

of adapting its structure to the changes in the external world.'

Ho also maintained that each species has its day or period at th«

end of which it does not become extinct, but has simply ceased to

be, because it has become something else. That he stated the theory

of descent with much clearness, and with a sufficient >ackgronnd of

actual knowledge of forms, must be acknowledged by all ; the only

difficulty relates to the question of priority. The first volume ol

his biology was published in 1802, but he states that this had been

written about 1796. Now it was not till 1801 that Lamarck first

began to free himself from the traditional dogma of the imranU-

biUty of apeeies, and to publish his views of evolution. Neithoi

Goethe nor Oken can ba said to have done much more than follow

up the ironical insinuations of Buffon (1763-76) and the ingenious

sumreations of Erasmns Daiwin. ihose ZiMjioivii was trausla<»a
•^ VXIU _ 70
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•into German between 1795 and 1797, while both Treviranus and

Larnarck tackled the problem not merely of the theory of descent

but of the mechanism of evolution. On this point the merits of

Lamarck certainly outweigh those of his contemporary. Trevir-

anus laid down as a fundamental proposition "that all living forms

are the results of physical influences which are still in operation,

and vary only in degree and direction." Like many after him, he

directed attention to the influence of the male elements in fertiliza-

tion as a source of variation, but laid emphasis only on the intra-

or"anisraal power of adaptation to surroundings. Whatever opinion

he entertained in regard to the priority and the importance of the

contribution made by Treviranus to the theory of evolution, it

is at least certain that he was a learned naturalist and an acute

thinker. His most important later work of a synthetic nature

was entitled Erscheinungen und Geselze des organischen Lebens

(1831 ).
.

See Evolution ; E. Haeckel's SchSpfunjsgeKhiclUs, pp. 83-5; Carus, Oachichle

der Zoologie^ p. 610.

TREVISO, a town of Italy, in the province of the same

nime, lies in the midst of a district of great fertility, at the

confluence of the Piavesella with the Sile, which is here

navigable for large boats and communicates by canals with

the lagoons of Venice (17 miles distant). It is an old town,

with ttarrow irregular colonnaded streets and some good

squares. The cathedral of San Pietro, dating from 1141

and restored and enlarged in the 15th century by Pietro

Lombardo, but still unfinished, contains a fine Annunciation

by Titian (1519), an Adoration of the Shepherds, the

masterpiege of Paris Bordone (born at Treviso in 1500),

and frescos by Pordenone. There are numerous statues and

reliefs by Pietro, Tullio, and Martino Lombardo, and by

Sansovino. The Gothic church of San Niccol6 (1310-52)

contains a fine to,nb by Tullio Lombardo, frescos by

Giovanni Bellini, and a large altar-piece by Fra Marco

Pensabene and othBrs ; in the adjoining chapter-house are

forty portraits of celebrated Dominicans by Tommaso da

Modena (1352). The Monte di Pieta contains an EntomL-

ment by Pordenone (according to others by Giorgione).

The churches of S. Leonardo, S. Andrea, S. Maria

Maggiore, and S. Maria Maddalena also contain precious

art treasures, and the town is enriched besides by various

open-air frescos. The town-hall and theatre are also

conspicuous buildings. Silk and cotton goods, cutlery,

majolica, and paper are the chief manufactures of the

place, and an active trade is also carried on in corn, fruit,

and cattle. The population in 1881 was 31,249.

Treviso, the ancient Tarvisium, is not mentioned by any of the

ancient geographers, though Pliny speaks of the Silis as flowing

"ex montibus Tarvisanis. In the 6th century it appears as an

important place. From 1318 it was for a short time the seat of a

university (see Universities). In 1339 it came under the Venetian

sway. In the 15th century its walla and ramparts were renewed

under the direction of Fra Giocondo, two of the gates being built

by the Lombardi. Treviso was taken in 1797 by the French under

llortier (duke of Treviso). In JIarch 1848 the Austrian garrison was

driven from the town by the revolutionary party, but in the follow-

ing June the town was bombarded and compelled to capitulate.

TREVITHICK, Richard (1771-1833), inventor of the

locomotive, was descended from a family of great antiquity

in the county of Cornwall, and was born 13th April 1771,

in tho parish of Illogan. Shortly afterwards the family re-

moved to Penponds, near Camborne, where the boy attended

his first and only school, his attainments being limited to

reading, writing, and arithmetic. Though slow and obstin-

ate as a scholar, he spent much time drawing lines and
figures on his slate, and possessed such instinctive skill in

mechanics that while still a youth he was able to solve a

difficulty in the correction of underground levels which had

puzzled some of the mine agents. He inherited more than

the average strength for which his family were famous,

standing 6 feet 2 inches in height, while his frame was the

very model of an athlete. His feats in wrestling and lift-

ing and throwing weights were unexampled in the district.

At the age of eighteen he began to assist his father as mine

manager, and, manifesting great ferti'itv of mecbar.ioal in-

vention, was soon recognized as the great rival of Watt in

improvements on the steam-engine (see vol. xxii. p. 476).

On the death of his father in 1797^ he succeeded him as

leading engineer in Cornish mining. He married the same
year. His earliest invention of importance was his improved

plunger pole pump (1797), which has superseded all others

for deep mining. In 1798 he applied the principle of

the plunger pole pump to the construction of the water-

pressure engine, which he subsequently improved in various

ways. About this time he also perfected a high-pressure

non-conducting steam-engine, which became a successful

rival of the low-pressure steam-vacuum engine of Watt.

At an early period he had begun experiments in the con-

struction of locomotives, and a model constructed by him
before 1800 is now in the South Kensington Museum. On
Christmas eve 1801 his common road locomotive carried

the first load of passengers ever conveyed by steam, and on

24th March 1802 be and Andrew Vivian applied for a

patent for steam-engines in propelling carriages. In 1803

his locomotive was run in the streets of London, from

Leather Lane by Gray's Inn Lane and along Oxford Street

to Paddington, the return journey being made by Islington.

The cost was, however, found too great, and his thoughts

were now directed to the construction of a steam loco-

motive for tramways, with such success that in February

1804 he worked a tramroad locomotive in Wales, running

with facility up and down inclines of 1 in 50. In 1808

ha constructed a circular railway in London near Euston

Square, on which the public were carried- at the rate of

twelve or fifteen miles an hour round curves of 50 or 100

feet radius. The iieas of Trevithick were successfully

developed by Stephenson so as to revolutionize the system

of modern travelling, but Trevithick had made consider-

able progress towards this before Stephenson had begun

his experiments. Trevithick applied his high-pressure

engine with great success to • rock boring and breaking, as

well as to dredging. In 1806 he entered into a twenty-

one years' engagement with the board of Trinity House,

London, to lift ballast from the bottom of the Thames, at

the rate of 500,000 tons a year, for a payment of 6d. a

ton. The following year he was appointed along with

Vazie to execute the Thames driftway, but the work was

abandoned owing to disputes about payment when unex-

pected difficulties had occurred. He then set up work-

shops at 72 Fore Street, Limehouse, for the construction of

iron tanks and buoys and model iron ships. He was the

first to recognize the importance of iron in the construction

of large ships, and in various ways his ideas have also

influenced the construction of steamboats. In, the appli-

cation of steam to agriculture the name of Trevithick

occupies one of the chief places. A high-pressure steam

threshing engine was erected by him in 1812 at Trewithen,

the property of Sir Charles Hawkins, while, in the same

year, in a letter to the Board of Agriculture, he stated his

belief that every part of agriculture might be performed

by steam, and that such a use of the- steam-engine would

"double the population of the kingdom and make our

markets the cheapest in the world." In 1814 he entered

on an agreement for the construction of engines for the

Peruvian mines, and to superintend their working removed

to Peru in 1816. Thence he went in 1822 to Costa Rica.

He returned to England in 1827, and in 1828 petitioned

parliament for a reward for his inventions, but without

success. He was equally unsuccessful in his endeavours

to induce the lords commissioners of the Admiralty to

afford him facilities for demonstrating the value of certain

improvements he claimed to have made in steam navigation.

He died 22d April 1833.

See Life of Hichard Trevithick, with an Account of his Invcniiora,

by Francis Trevithick, C.E., 2 vols., 1872.
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TTRIAL, in law, is the examination of, a cause before

a court of justice. It is the stage in the cause next

after Pleading (q.v.). Advance in legal development

is generally marked by difference in the mode of trial.

This was eapecLJlj the case in the history of Eoman law,

and it has been the same in England (see Action). Many
forms of trial, notably those by Ordeal (q-v.), by wager

of battle or of law (see Wagee), and by grand assize, have

become obsolete, and new forms have been created by

legislation in order to meet altered circumstances of society

Up to a very recent date the tendency of the Roman and

English systems was in opposite directions. In the former

and in systems founded on it, such as the Scotch, trial by

the judge became the rule, in the latter tridl by judge

and jury. But the Judicature and Summary Jurisdiction

Acts have recently made considerable innovations upon the

old common-law right to trial by Jury {q.v.) ot per pais,

as it was also called. Thb modes of trial in England are

very numerous, as to a certain extent each Coctrt (q.v.)

Las its own procedure. Certain broad rules of justice are

observed by all courts, such as that both sides are to be

heard, or to have an opportunity of being heard, before

decision, and that (unless in very exceptional cases) the

trial is to be in public.

For purposes of convenience ratlier tlian as a scientific division

trials may be divided into civil and criminal. An ordinary trial

in a civil case may bo either in a court of appellate jurisdiction (in

which case it is perhaps more properly called a hearing), in the

High Court of Justice before a judge or referee, or in an inferior

court. Where the trial is in a court of first instance, it may be

either with or without a jury. In Chancery and Admiralty pro-

ceedings a jury is not used, and the right to a jury in the Queen's

Bench Division has been considerably restricted by the Rules of

the Supreme Court, 1883, Order xxxvi. Before these rules either

party had an absolute right to have issues of fact in an action in

that division tried by jury. Now, unless in certain actions, mainly
of tort, in which a jury is as of right, a jury can only be obtained

by application of a party to the action, subject to the power of the

court to direct trial without a jury of any issue requiring prolonged
examination of documents or accounts or scientific or local investi-

fation." The question of Venue {q.v.) in civil actions has ceased to

e of importance since the Judicature Acts. Most courts are en-

titled in proper cases to the assistance of assessors. Trial with

assessors is in frequent use in the Admiralty Division. A trial

whether by jury or not mfiy be by affidavit or on viva voce evidence.

The latter is the rule where the trial is by jury. In a county court

a jury of five is allowed in certain cases on application. In other

inferior courts of local jurisdiction a jury is sometimes the rule, as

in the (London) Lord Mayor's Court, sometimes not, as in the

ChanceDor's Court at Oxford or Cambridge. In criminal cases the

trial is by jury, except where a court of Summary Jurisdiction

(q.v.) 13 empowered to try ofl'ences of a comparatively unimportant
nature. The right to trial by due process of law before condemna-
tion is secured to the subject by sec. 29 of Ma^na Charta. A new
tiial may be ordered in civil actions and in misdemeanours (in the

latter case only after conviction of the defendant) on various grounds,

the raoat usual of which are misdirection by the judge, improper ad-

mission or rejection of evidence, and the finding of a verdict against

the weight of evidence. In actions in the High Court new trials

are less liberally granted than was the case before the Judicature

Acts, Order xxxix. considerably restricting the right. An applica-

tion for a new trial of an action is no longer made by ex parte

motion in the first instance, as was the course before 1883, but

upon notice of motion. Besides the ordinary modes of trial, there

are others of an exceptional natlire or of rars occurreuce. In a

trial by arbitration, the tribunal is chosen by the parties thehiselves,

and they are not entitled to object to the trial as conducted by the

arbitrator as long as it conforms to rules of ordinary justice. Peers

are tried for treason or felony before the House of Lords, or the

court of the Lord High Steward if the trial takes place during the

recess of parliament. A trial at bar—a survival of the universal

mode of trial hefore the writ of Nisi Peius (q.v.) was given by the

Statute of Westminster the Second—takes place before three or

lour judges of the Queen's Bench Division, and is in use as of right

where the crown is interested in the litigation, or at the discretion

of the court in other cases where questions of unusual importance
or difficulty are raised. The trial of a petition of right (see Petition,
yoL xviii. p. 705) is now assimilated to that in civil actions. Trials

hy record, by certificate, and by iuspection, though not expressly

abolished, appear to have become obsolete. Impeachment' fj.v.)

is etill a right of thi House of Commons, but has not rtcently been

exercised. Couet-Martiai (q.v.) is the mono of trial for oifence*

committed by persons in the naval or military service of the crown.
In Scotland and the United States trials are either with or with-

out a jury. The most usual trials in Scotland are those before a
judge of the Court of Session or the High Court of Justiciary or
in a sheriff court. In the United States trials are either in a United
States or a State court ; in the latter case they are regulated by
State legislation.

TRIBONIAN, the famous jurist and minister of Justi-

nian, was born in Pamphylia in the latter part of the 5th
century. Adopting the profession of an advocate, he
came to Constantinople and practised in the prefectural

courts there, reaching such eminence as to attract the

notice of the emperor Justinian, who appointed him in

528 one of the ten commissioners directed to prepare the

first Codex of imperial constitutions. In the edict creat-

ing this commission (known as Hxc Qux) Tribonian is

named sixth, and is called " virum magnificum, magisteria

dignitate inter agentes decoratum" (see Hxc Quse and
Summa Reipuhlicai, prefixed to the Codex). When the

commission of sixteen eminent lawyers was created in

530 for the far more laborious and diflScult duty of com-

piling a collection of extracts from the writings of the great

jurists of the earlier empire, Tri'uoniaa was made presi-

dent and no doubt general director of this board. He had

already been raised to the ofBce of qusestor, which at that

time was a sort of ministry of law and justice, its holder

being the assessor of the emperor and his organ for judi-

cial purposes, something like the English lord chancellor

of the later Middle Ages. The instructions given to these

sixteen commissioners may be found in the constitution

Deo AuHo7-e (Cod., i. 17, 1), and the method in which the

work was dealt with in the constitution Tanta (Cod., i. 17,

2), great praise being awarded to Tribonian, who is therein

called ex-quaestor and ex-consul, and also as magister offici-

orum. This last constitution was issued in December 533,

when the Digest was promulgated as a law-book. During

the progress of the work, in January 532, there broke

out in Constantinople a disturbance in the hippodrome,

which speedily tjirned to a terrible insurrection, that which

goes in history by the name of Nika, the watchword of

the insurgents. Tribonian was accused of having pros-

tituted his ofiBce for the purposes of gain, and the mob
searched for him to put him to death (Procop., Pers., i.

24-26). Justinian, yielding for the moment, removed

him from office, and appointed a certain Basilides in his

place. After the suppression of the insurrection the work

of codification was resumed. A little earlier than the

publication of the Digest, or Pandects, there had been

published another but much smaller law-book, the Listi-

tides, prepared under Justinian's orders by Tribonian, with

Theophilus and Dorotheus, professors of law (see Preface

to Institutes). About the same time the emperor placed

Tribonian at the head of a fourth commission, consisting

of himself as chief and four others,—Dorotheus, professor

at Beyrut, and three practising advocates, who were directed

to revise and re-edit the first Codex of imperial constitu-

tions. The new Codex was published in November 534 (see

constitution Cordi Nobis prefixed to the Codex). With it

Tribonian's work of codification was completed. But he

remained Ju.stinian's chief legal minister. He was re-

instated as quffistor some time after 534 (Procop., Pers., i.

25 ; Anecd., 20), and seems to have held the office as long

as he lived. He was evidently the prime mover in the

various changes effected in the law by the novels of Justi-

nian {Novelise. Constiiutiones), which became much less

frequent and less important after death had remov.ed the

great jurist. The date °of his death has been variously

assigned to 545, 546, and 547. Procopius says (Anecd.^

20) that, although he left a son and many grandoliildran,

Justinian confiscated part of the inheritance.
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The above facts, which are all that we know about Tribonian,

rest on the authority of his contemporary Procopius and of the

varioua imperial constitutions already cited. There are, however,

two articles in the Lexicom, of Suidas under the name "Tribonianos."

They appear to be different articles, purporting to refer to different

persons, and have been generally so received by the editora of

Suidas and by modern legal historians Some authorities, how-
ever, as for instance Gibbon, have supposed them to refer to the

same person. The first article is unquestionably meant for the

jurist. It is based on Procopius, whose very words are to some
extent copied, and indeed it adds nothing to>what the latter tells

us, except the statement that Tribonian was the son of Macedonianus,

was djrd StKtjy^poji' rdm OndpxoJf, and was a heathen and atheist,

wholly averse to the Christian faith. The second article says that

the Tribonian to v/hom it refers was of Side (in Pamphylia), was
also dirJ SiKiiyipuv twv inrapxa", was a man of learning, and wrote
various books, among which are mentioned certain astronomical
treatises, a dialogue On Happiiicss, and two addresses to Justinian.

None of these books relate to law ; and the better opinion seems to

be that there were two Tribonians, apparently contemporaries,
though possibly some of the attributes of the jurist have been, by
a mistake of the compilers or transcribers of the Lexicon of Suidas,

extended to the man of letters of the same name.
The character which Procopius gives to the jurist, even if touched

by personal spite, is entitled to some credence, because it is con-
tained in the Histories and not in the scandalous and secret

Anecdota. It is as follows:—"Tribonian was a man of great

natural powers, and had attained as high a culture as any one of

his time ; but he was greedy of money, capable of selling justice

for gain, and every day he repealed or enacted some law at the
instance of people who purchased this from him according to their

several needs. . . . Ho was pleasant in manner and generally agree-

able, and able, by the abundance of his accomplishments to cast into

the shade his faults of avarice " (Pers., i. 24,- 25). In the Anecdota
Procopius adds as an illustration of Justinian's vanity the story
that he took in good faith an observation made to him by Tribonian
while sitting as assessor, that be (Tribonian) greatly feared that
fhe emperor might some day, on account of his piety, be suddenly
carried up into heaven. This agrees with the character for flattery

which the minister seems to have enjoyed. The charge ofheathenism
we find in Suidas is probable enough ; that is to say, Tribonian may
well have been a crypto-pagan, like many other eminent courtiers
and litterateurs of the time (including Procopius himself), a person
who,' while professing Christianity, was at least indifferent to its

dogmas and rites, cherishing a sentimental recoUection of the older
and more glorious days of tlie empire.

In modern times Tribonian has been, as the master workman of
Justinian's codification and legislation, charged with three offences,

—bad Latinity, a defective arrangement of the legal matter in the
Code and Digest, and a too free handling of the extracts irom the
older jurists included in the latter compilation. The first of these
charges cannot be denied ; but it is hard to see why a lawyer of the
6th century, himself born in a Greek-speaking part of the empire,
should be expected to write Latin as pure as that of the age of
Cicero, or even of the age of Gaius and the Antonines. To the
second charge also a plea of guilty must be entered. The Code
and Digest are badly arranged according to our notions of scientific

arrangement. These, however, are modern notions. The ancients
generally cared but little for what we call a philosophic distribu-
tion of topics, and Tribonian seems to have merely followed the
order of the Perpetiral Edict which custom had already established,
and from .which custom would perhaps have refused to permit him
to depart. He may more fairly be blamed for not having arranged
the extracts in each title of the Digest according to some rational
principle ; for this would have been easy, and would have spared
much trouble to students and practitioners ever since. As to the
third complaint, that the compilers of the Digest altered the ex-
tracts they collected, cutting out and inserting words and sentences
at their own pleasure, this was a prbcess absolutely necessary ac-
cording to the instructions given them, which were to prepare a
vX)mpilation representing the existing law,. and to be used for the
actual administration of justice in the tribunals. The so-called
Embleiiiata (insertions) of Tribonian were therefore indispensable,
though, of course, we cannot say whether they were always made in
the best way. Upon the whole subject of the codification and legis-
lation in which Tribonian bore a part, see Jdstinwn.

Tribonian, from the little we know of him, would seem to have
been a remarkable man, and in the front rank of the great ones of
his time.

_
There is nothing to show that he was a profound and

philosophical jurist, like Paninian or Ulpian. But he was an
energetic clear-headed man, of great practical force and skill, cul-
tivated, accomplished, agreeable, flexible, possibly unscrupulous,
just the sort of person whom a restless despot like Justinian finds
useful. His interest in legal learning is proved by the fact that
he had collected a vast legal library, which the compilers of the
Digest found valuable (see const. Tanta).
The usual criticisms on Tribonian may be found m the .Lnti-Triionian^ts

0567) of Francis Hotman, tbe aim of which Is shown by its alternative titlej

~Sive discursvs in quo jurisprudentiee Tribonianem tterili'as ei Ugum patrUtrum
excellentia exhibetur ; and an answer to them in J, P. von Ludewig, Vita Jtu-

tinvini tt Theodora, nee noH Tribonianl, (J. BR.)
j

TRIBUNE (tribunus). waa. a name assignea to officers

of several different descriptions in the constitutioa of

ancient Rome. The connexion of th« word with tribus,*

" tribe," is obvious. The original tribunes were no donbt

the commanders of the several contingents of cavalry and

infantry which were supplied to the Roman army by the

early gentilician tribes,—the Ramnes, the Titles, and the

Luceres. In the historical period the infantry in each

legion were commanded by six tribunes, and the number
six is probably to be traced to the doubling of the three

tribes hy the incorporation of the new elements which

received the names of Ramnes secundi, Tities seeundij

Luceres secundi. The tribuni celerum or commanders of

the cavalry no longer existed in the later times of the

repuVilic, having died out with the decay of the genuine

Roman cavalry.^ So long as the monarchy lasted these

tribunes were doubtless nominated by the commander-in-

chief, the king ; and the nomination passed over on the

establishment of the republic to his successors, the consuls.

But, as the army increased, the popular assembly insisted

on having a voice in the appointments, and from 362 b.*.

six tribunes were annually nominated by popular vote,

while in 311 the number was raised to sixteen, and in 207

to twenty-four, at which figure it remained. The tribunes

thus elected ranked as magistrates of the Roman people,

and were designated tribuni militum a populo, whUe those

who owed their office to the consuls bore the curious title

of tribuni rufuli. The rights of the assembly passed O'J to

the emperors, and "the military tribunej of Augustus

"

were still contrasted with those nominated in the camp by
the actual commanders/ The obscure designation iribunns

asrarius, " tribune of the treasury," had ilIso, in aU prob-

ability, a connexion with the early organization of the

army. The officer thus designated was at any rate the

paymaster of the troops, and the soldiy who was defrauded

of his pay was allowed to exact it frtjm this tribune by a
very summary process. There was still another and im-

portant class of tribunes who owed their existence tojjtbe

army. In the long struggle between _the patrician and
plebeian sections of the population, the first distinctions

in the public service to which the plebeians forced their

way were military, and the contest for admission to the

consulate was in large part a contest for admission to the

supreme command of the national forces. In 445 B.a, the

year in which mixed marriages of patricians and plebeians

were for the first time permitted, power was given to the

senate (then wholly patrician) of determining from year

to year whether consuls or military tribunes with consular

authority {tribuni militares consulari potestate or imperio)

should be appointed. But, even when the senate decided

in favour of electing tribunes, no election was valid without

the express sanction of the senate superadded to the vote

of the centuriate assembly. If it happened to bo too in-

vidious for the senate Openly to cancel the election, it was
possible for the patricians to obtain a decision from the

sacred authorities to the effect that some religious practice

had not been duly observed, and that in consequence the

appointment was invalid. According to tradition, recoturse

was had to this device at the first election, a plebeian

having been successful. Forty-five years elapsed after the

creation of the office before any plebeian was permitted to

fill it, and it was held by very few down to the time at

which it was abolished (367 B.C.) and the plebeians were

fully admitted to the consulate The number of considar

^ In the legends of the foundation of the republic Brutus is repre-

."tented as having exercised authority, when the king was banished,
merely by virtue of holding the office of trilninus celerum.
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tribunes elected on each occasion varied from tliree to six

;

tUere was no year without a patrician, and to the patrician

njembera were probably confined the most highly esteemed

dpties, those relating to the administration of the law

aid to religion.

But by far the most important tribunes who ever existed

in the Roman community were the tribunes of the com-

DMQS {tribuni plebis). These, as has been explained in

Rosra (vol. XX. p. 736 sq.), were the most characteristic

outcome of the long struggle between the two orders, the

patrician and the plebeian. When in 494 B.C. the plebeian

l^onaries met on the Sacred Mount and bound themselves

to stand by each other to the end, it was determined that

tfee plebeians should by themselves annually appoint ex-

ecutive ofiScers to stand over against the patrician officers,

—two tribimes (the very name commemorated the military

nature of the revolt) to confront the two consuls, and two

helpers called sediles to balance th3 two patrician helpers,

the quaestors. The came sedile is obviously connected with

sdes, " a temple," and is an Indication of the fact that there

was a religious core to the insurrection, just as there was

a religious core to the patrician opposition. The temple of

Diana and Ceres on the Aventine Hill became for a time

to the plebeians what the temple of Saturn was to the

patricians,—their official centre and their record office.

The insurgent leaders also pressed religion into their

service in another way. The masses assembled on the

Sacred Mount bound themselves by a solemn oath to re-

gard the persons of their tribunes and aediles as inviolable,

and to treat as forfeited to Diana and Ceres the lives and

property .of those who offered them insult. That this

ptirely plebeian oath was the real ultimate basis of the

sanctity which attached to the tribunate during the whole

time of its existence can hardly be believed, though this

view has had powerful support both in ancient and in recent

times. The revolution must have ended in something

which was deemed by both the contending bodies to be a

binding compact, although the lapse of time has blotted

out its terms. The historian Dionysius may have been

only technically wrong in supposing that peace was con-

cluded between the two parties by the fetial priests, with

the forms adopted by Rome in making treaties with a

foreign state. If this were fact, the "sacrosanctity" of the

tribunes would be adequately explained, because all such

formal /o?rfera were "sacrosanct." But, notwithstanding

that the plebeians may safely be assumed to have been

conscious of having to a large extent sprung from another

race than the patricians and their retainers, it is not likely

that the feeling was sufficiently strong to permit of the

compact taking the form of a treaty between alien powers.

Yet there must have been a formal acceptance by the

patricians of the plebeian conditions ; and most probably
the oath which was first sworn by the insurgents was after-

wards taken by the whole community, and the "sacro-

sanctity" of the plebeian officials became a part of the
constitution. There must also have been some constitu-

tional definition of the powers of the tribunes. These
rested at first on an ext( nsion of the power of veto which
the republic had introduced. Just as one consul could
annul an act or order of his colleague, so a tribune could
annul an act or order of a consul, or of any officer inferior
to him. There was no doubt a vague understanding that
only acts or orders which sinned against the just and
established practice of the constitution should be annulled,
and then only in cases affecting definite individuals. The
tribune was to give his help against illegality in concrete
instances. The cases which arose most commonly concerned
the administration of justice and the levying of troops.

Although the revolution of 494 gave the tribunes a foot-
hold in the constitution, it left them with no very definitp

resources against breaches of compact by the patricians.

The traditional history of the tribunate from 494 to 451

B.C. is obscure, and, so far as details are concerned, nearly

worthless ; but there is a thread running through it which

may well be truth. We hear of attacks by patricians on

the newly won privileges, even of the assassination of a

tribune, and of attempts on the part of the plebeians

to bring patrician offenders to justice. The assembled

plebeians attempt to set up a criminal jurisdiction for

their own assembly parallel to that practised by the older

centuriate assembly, in which the nobles possess a pre-

ponderating influence. Nay, more, the plebs attempts

something like legislation ; it passes resolutions which it

hopes to force the patrician body to accept as valid. As
to details, only a few are worth notice. In the first place,

the number of tribunes is raised to ten, how we do not

know ; but apparently some constitutional recognition of

the increase is obtained. Then an alteration is made in

the mode of election. As to the original mode, the ancient

authorities are hopelessly at variance. Some of them

gravely assert that the appointment lay with the assembly

of the curiae—the most ancient and certainly the most

patrician in Rome, even if we allow the view, which, in

spite of great names, is more than doubtful— that the

plebeians were members of it at any time when it still

possessed political importance. The opinion of Mommsen
about the method of election is more plausible than the

others. It was in accordance with the Roman spirit of

order that the tribunes, in summoning their assemblies,

should not ask the plebeians to come en masse as individuals,

and vote by heads, but should organize their supporters in

bands. The curia was certainly a territorial district, and

the tribunes may have originally used it as the basis of

their organization. If tribunes were elected by plebeians

massed cuAatim, such a meeting would easily be mistaken

in later times for the comitia ctaiata. At any rate, a

change was introduced in 471 by the Publilian Law oi

Volero, which directed that the tribunes should be chosen

in an assembly organized on the basis of the Servian or

local tribe, instead of the cui-ia. This assembly was the

germ of the comitia tributa. The question bywhat authority

the Law of Volero was sanctioned is difficult to answer.

Possibly the law was a mere resolution of the plebeians

with which the patricians did not interfere, because they

did not consider that the mode of election was any concern

of theirs. In the first period of the tribunate the tribunes

almost certainly agitated to obtain for their supporters a

share in the benefits of the state domain. Aud, whatever

view may be taken of the movement which led to the

decemvirate, an important element in it was of a certainty

the agitation carried on by the tribunes for the reduction

of the law of Rome to a written code. Until they obtained

this, it was impossible for them effectually to protect those

who appealed against harsh treatment by the consuls in

their capacity of judges.

During the decemvirate the tribunate was in abeyance. It was

called into life again by the revolution of 449, which gave the

tribunes a considerably stronger position. Their personal privi-

leges and those of the cediles were renewed, while sacrosanctity was

attached to a body of men called judices decemviri, who seem to

have been the legal assistants of the tribunes. The road wss opened

np to valid legislation by the tribunes through the assembly of the

tribes, but in this respect they were submitted to the control of the

senate. The growth of the iniluence of the tribe assembly over

letrisla'tion belongs rather to the history of the Comitia {q.v.) than

to°that of the tribunate. After the Hortensian Law of 287 B.O. down

to the end of the republic nearly all the legislation of Rome was

in the hands of the tribunes. The details of the history of the

tribunate iu it*8econd period, from 449 to 367 B.C., are hardly less

obscure than those which belong to the earlier time. There was,

however, on the whole, nndoubtedly an advance in dignity and

importance. Gradually a right was acquired of watching and inter-

fering with the proceedings of the senate, and even with legislation.
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Whether the absolute right of veto had been achieved before 867

may well be doubted. But the original auxilium, or right of pro-

tecting iudividuals, was, during this period, undergoing a very

remarkable expansion. From forbidding a single act of a magis-

trate in relation to a single person, the tribunes advanced to for-

bidding by anticipation all acts of a certain class, whoever the

persons affected by them might prove to be. It therefore became

useless for the senate or the comitia to pass ordinances if a tribune

was ready to torbid the magistrates to carry them out. Ultimately

the mere announcement of such au intention by a tribune was
sufficient to cause the obnoxious project to drop : that is to say, the

tribunes acquired a right to stop all business both in the delibera-

tive assembly, the senate, and in the legislative assemblies, the

eomilia. The technical name for this right of veto is inlcrcessio.

To what extent the tribunes during the time from 449 to 367 took

part in criminal prosecutions is matter of doubt. The XII. Tables

had settled that offenders could only be punished in person by the

centuries, but tradition speaks of prosecutions by tribunes before

the tribes where the penalty sought was pecuniary. The two main
objects of the tribunes, however, at the time of which we are speak-

ing were the opening of the consulate to plebeians and the regula-

tion of the state domain in the interests of the whole community.
Both were attained by the Licinio-Sextian Laws of 367.

Then a considerable change came over the tribunate. From being
an opposition weapon it became an important wheel in the regular

machine of state. The senate became more and more plebeian, and
a new body of nobility was evolved which comprised both orders

in the state. The tribunes at first belonged to the same notable
plebeian families which attained to the consulate. The old friction

between senate and tribunes disappeared. It was found that the
tribunate served to fill some gaps in the constitution, and its power
was placed by common consent on a solid constitutional oasis.

From 357 to 134 B.c. (when Tiberius Gracchus became tribune) the
tribunate was for the most part a mere organ of senatorial govern-
ment. As the change made by the Gracchi was rather in the
practice than in the theory of the tribunate, it will be convenient
at this point to give a definite sketch of the conditions and privi-

leges attaching to the office.

Even after the difference between patrician and plebeian birth
had ceased to bo of much practical consequence in other directions,

the plebeian character was a necessity for the tribune. When the
patricians P. Sulpicius Eufus and, later, P. Clodius (the antagonist
of Cicero) desired to enter on a demagogic course, they were com-
pelled to divest themselves of their patrician quality by a peculiar
legal process. Even the patricians who became so by mere fiat of
the emperors were excluded from the tribunate. The other neces-
sary qualifications were for the most part such as attached to the
other Roman magistracies,—complete citizenship, absence of certain

conditions regarded as disgraceful, fulfilm^t of military duties.

The minimum age required for the office was, as in the case of the
quaestorship, twenty-seven. The tribunate stood outside the round
of magistracies the conditions of which were regulated by the
Villian Law of 180 B.o. The election took place in a purely plebei-an

assembly, ranged by tribes, under the presidency of a tribune
selected by lot. The tribune was bound by law to see a complete
set of ten tribunes appointed. Technically, the tribunes were
reckoned, not as magistrates of the Roman people, but as magis-
trates of the Roman plebs ; they therefore had no special robe of
office, no lictors, but only messengers {vialorcs), no official chair,

like the curule seat, but only benches {mbssHia). Their right to
enmmou the plebs together, whether for the purpose of listening
to a speech (in which case the meeting was a conlio) or for passing
ordinances [comitia tributa.), was rendered absolute by the "laws
under sacred sanction " {leges sacrats^), which had been incorpor-
ated with the constitution on the abolition of the decenrvirate.
The right to summon the senate and to lay busiuess before it was
acquired soon after 367, but was seldom exercised, as the tribunes
had abundant means of securing what they wanted by pressure
applied to the ordinary presidents,— the consuls or the urban
prsetor. When an interregnum came about and there were no
"magistrates of the Roman people," the plebeian tribunes became
the proper presidents of the senate and conductors of ordinary
state business. At the end of the republic there were interregna
of several months' duration, when the tribunes held a position of
more than usual importance. A tenure of the tribunate did not,
nntil a comparatively late period (probably about the time of the
Second Punic War), confer a claim to a permanent seat in the
senate. The candidates for the office were mainly young men of
gocd family who were at tlie beginning of their political career.

But the office was often filled by older men of ambition who were
struggling upwards with few advantages. The plebeian sediles

very soon after 367 became dissociated from the tribunes and as-

sociated with the curule sediles, so that in the political hierarchy
they really ranked higher than those who were originally their
suMrior officers.

The real kernel of' the tribune's power consisted in his inter-
teetio 01 tight of annulling ordinances, whether framed by the senate

or proposed by a magistrate to the comitia, or issued by a magistrate

in pursuance of his office. From 3G7 B.C. down to the time of the

Gracchi the power of veto in public matters was on the whole used

in the interests of the aristocratic governing families to check
opposition arising in their own ranks. A recalcitrant consul was
most readily brought to obedience by an exercise of tribunician

power. But, although modern readers of the ancient historians

are apt to carry away the idea that the tribunate \va3 au intensely

political office, it is safe to say that the occasions oii which tribunes

found it possible to play a prominent part in politics were extremely

few, even in the late republic. Oa the other hand, the tribunes

found a field for constant activity in watching the administration

of justice and in rendering assistance to those who had received

harsh treatment from the magistrates. The tribunes were in fact

primarily legal functionaries, and constituted in a way the only

court of appeal in republican Rome. It was to this end that they

were forbidden to jass a whole night away from the city, except

during the Latin festival on the Alban Mount, and that they were
expected to keep their doors open to suppliants by night as well

as by day. They held court by day in the Forum close by the

Porcian basilica, and frequently made elaborate legal inquiries into

cases where their help was sought. Naturally this ordinary hum-
drum work of the tribunes has left little mark on the pages of the
historians, but we hear of it not unfrequently in Cicero's speeches
and in other writings which deal with legal matters. According to

the general principle of the constitution, magistrates could forbid

the acts of magistrates equal to or inferior to themselves. For this

purpose the tribunes were deemed superior to all other officers. If

a tribune exercised bis veto no other tribune could annul it, for the
veto could not be itself vetoed, but it was possible for another tri-

bune to protect a definite individual from the consequences of dis-

obedience. The number of the tribunes (ten) made it always pos-

sible that one miglit baulk the action of another, except at times
when popular feeling was strongly roused. In any case it was of

little use for a tribune to move in any important matter unless he
had secured the co-operation or at least the neutrality of all his

colleagues. The veto was not, however, absolute in all directions.

In some it was limited by statute : thus the law passed by Gaius
Gracchus about the consular provinces did not permit a tribune to

veto the annual decree of the senate concerning them. When there

was a dictator at the head of the state, the veto was of no avail

against him. One of the important political functions of the tri-

bunes was to conduct prosecutions of state offenders, particularly

ex-magistrates. These prosecutions began with a sentence pro-

nounced by the tribune upon the culprit, whereupon, exercising the
right given him by the XII. Tables, the culprit appealed. ll the
tribune sought to inflict punishment on the culprit's person, the
appeal was to the assembly of the centuries ; if he wished for a

large fine, the appeal was to the assembly of the tribes. As the
tribune had no right to summon the centuries, he had to obtain the
necessary meetings through the urban praetor. In the other event
he himself called together the tribute assembly and proposed a bill

for fining the culpnt. But the forma of trial gone through were
very similar in both cases.

It is commonly stated that a great change passed over the tri-

bunate at the time of the Gracchi, and that from their day to the
end of the republic it was used as an instrument for setting on foot

political agitation and for inducing revolutionary changes. This
view is an inversion of the facts. The tribunate did not create the
agitation and the revolutions, but these found vent through the
tribunate, which gave to the democratic leaders the hope that
acknowledged evit might be cured by constitutional means, and
in the desperate struggle to realize it the best democratic tribunes
strained the theoretic powers of their office to their ruin. For the
bad tribunes did not hesitate to use for bad ends the powers which
had been strained in the attempt to secure what was good. But
herein the tribunate only fared like all other parts of the republican
constitution in its last period. The consuls and the senate were at

least as guilty as the tribunes. After a severe restriction of its

powers by Sulla and a restoration by Pompey, which gave a twenty
years' respite, the tribunate was merged into the imperial con-
stitution, of which indeed it becami the chief corner-stone. The
emperors did not become tribunes, bu took up into their privileges
the essence of the office, the "tribunician authority." This dis-

tinction between the essential principle of the office and the actual
tenure of the office was a creation of the late republic. Pompey,
for example, when he went to the East, was not made proconsul
of all the Eastern provinces, but he exercised in them a "pro.
consular authority " which was superior to that of the actual pro.
consuls,—an authority which was the prototype of the imperial
authority on its military side. Similarly tho emperor, as civil

governor, without being tribune, exercised powers of like quality
with the powers of the tribune, though of superior force. By virtue
of his tnbnnician authority he acquired a- veto on legislation.'he
became the supreme court of appeal for the empire, and to his per-*

son was Sttached the ancient saerosanctity. Augustas showed the
highest statesmanship in founding his power upon e. metamorphoggd
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tribunate, rather than upon a metamorphosed dictatorship, npon
traditions which wero democratic rather than upon traditions which
were patrician ami optimate. The tribunes continued to exist till

a late period, with gradually vanishing dignity and rights ; but it

is not necessary here to trace their decay in detail.

The name " tribune " was once again illuminated by a passing

glory when assumed by Cola di Rienzi. The movement which he
headed was in many respects extremely like the early movements
of the plebeians against the patricians, and his scheme for uniting
Italy in one free republic was strangely parallel with the greatest
dream of the Gracchi. See Rome, vol. xx. p. 800 sq.

The history of the tribunate is interwoven with that of Rome, and must, to
a large extent, be soupht for in the same sonrces. The principles attaching to
the oRice are profoundly analysed by Mommsen in hia Slaulsrecht^ and are clearly

set forth by E. Herzog in his GeschicJite w. System der Tomischen SUmtsverJassung
(Leipsic, 1884). (J. S. R.)

TRICHINA, TRICHINOSIS. See Nematoidea, and
Parasitism, vol. iviii. p. 270.

TRICHINOPOLI, a district of British India, in the

Madras presidency, lying between 10° 37' and 11° 30' N.
lat. and 78° 12' and 79° 30' E. long. Its area is 3561
square miles. It is bounded on the north and north-west

by Salem, on the north and north-east by South Arcot,

on the east and south-east by Tanjore, on the south by
Pudukottai state and Madura, and on the west by Coim-
batore. The surface is generally flat, though diversified

by masses of crystalline rock, of which the Trichinopoli

rock in the fort is a well-known example. The district

is well wooded, though nothing worthy of the name of

forest is to be found in it. The only mountains are the

Pachaimalais, which rise to 2500 feet and extend into

Salem district. The Kaveei {q.v.) and its branch the

Colerun are the only rivers of any importance. Trichi-

nopoli has numerous roads, and the South Indian Railway
traverses it from east to west. The climate is very hot,

and not liable to great variations ; the annual average
rainfall is about 38 inches.

In 1881 the population ofthe district wasl,215,033 (males 686, 434,
females 628,599), of whom Hindus numbered 1,119,434, Moham-
medans 34,104, and Christians 58,809. The only to\vn with a
population exceeding 10,000 is Trichinopoli, the capital, with
84,449 inhabitants. This city is chiefly noticeable for its strong
fort, perched on a granite peak 500 feet high, and the group of
Jfemples and temple buildings situated on and around it. The town
next in importance is Srirangam {q.v.). The chief crops of the
district are rice, cotton, tobacco, indigo, sugar-cane, cocoa-nut,
plantain, areca-nut, and chillies ; and the most important local

industries are weaving and the manufacture of cigars. The prin-
cipal exports are grain of all kinds, especially rice ; the imports,
tobacco and salt. In 1885-86 the gross revenue of the district
was £225,896, the land-tax yielding £185,889. Trichinopoli dis-

trict, along with the rest of the Carnatic, of which it formed part,
passed to the British by treaty in 1801.

TRIG TRAC. See Backgammon, vol. iii. p. 199.

TRICYCLE. Though velocipedes were made and used
more than one hundred years ago, none were practically

successful until the brothers Starley constructed in 1876
the Coventry tricycle. One of the earliest descriptions

of a cycle occurs in the Journal de Paris of 17th July
1779. Somewhat later M. Richard invented a machine
driven by mechanism almost identical with that of the
modern omnicycle, but without the expanding segments.
Early in the 19th century the cranked axle worked by
treadles and levers came into fashion ; then the heavy
four-wheelers were preferred. All th^se machines, how-
ever, laboured under three fatal defects : it was almost
impossible to drive them up-hill, to check them in going
down-hill, and to prevent their overturning in rounding
a corner.

It was the success of the early bicycle (see Bicycle)
which suggested the belief that a serviceable tricycle could
be made. One of these bicycles was specially constructed
for ladies, the hind wheel being placed well on one side

;

^ut, though it could be ridden, it was not a commercial
success. The brothers Starley, by putting a second small
wheel in front of the large driving wheel and on the same
side as the small hind wheel, gave stability to the machine

;

it was steered by turning the small wheels opposite ways,
and driven by the large wheel by means of cranks and
connecting rods. The same machine with chain driving
-7-the Coventry rotary

—

h still very largely used. In
1877 James Starley, it is believed without any knowledge
of the gear used by Fowler for traction engines, re-in-

vented the same differential gear for tricycles. By this

the same force is, under all circumstances, applied to each
of two equal driving wheels, and the evil effects of driving
a single wheel are done away with. This gear was Gsed
in the original Salvo tricycle, which is the type of \'.2.?

surest machine at the present day. In the early daj^s; of

the modern tricycle other designs were carried out, which
have now become practically obsolete. In one form the
hind wheel of a bicycle was replaced by a pair of equal
wheels, one on each side, but the instability of such a
construction was fatal. In another, the Challenge, the
two wheels were placed in front of the large driver and
turned together to steer the machine; stability was ob-

tained by putting the rider in front of the large wheel
and lower down, the power being communicated by cranks
and connecting rods. But the weight of this machine and
the small proportion of the load on the driving wheel were
serious defects.

Single-driving rear-steerers were at this time very com-
mon, and, though highly objectionable, are stiU to be seen.

Rear-steerers were improved by making both front wheels
drivers and allowing for the overrunning of one or the
other by clutch, as in the Cheylesmore, or by ratchet driv-

ing ; but steering by the hind wheel is essentially wrong,
and these machines are avoided by experienced riders.

Rear-steerers have, however, lately been made with a

thrbugh axle and differential gear (Rover), the rider being
placed further back so as to increase the load on the
steering wheel; but the evil of rear-steering ia. only re-

duced, not removed. The clutch is also employed on some
front -steerers ; and, though in certain respects it has an
advantage over the differential gear, for general use it is

not so suitable. The differential gear is an essential

feature of the modern tricycle.

In 1878 Messrs Doubleday and Humber patented the

Humber machine, which is both driven and steered by
the two front wheels, the rider being seated on a trailing

backbone and hind wheel as in the bicycle. This machine
requires skill to manage : the steering is at first difficult

to control and a spill over the handles is quite possible

;

under a skilful rider, however, the Humber is generally

recognized as one of the fastest machines. It is steered

by. a cross handle, like the bicycle, and this method of

steering, in spite of the fact that it boxes the rider into

the machine, is becoming very general in front steerers in

place of the rack and pinion steering hitherto in use. The
Cripper is a very popular example. The brake is an im-

portant feature in roadster tricycles. It is always made
to act on the box of the differential gea> ichere that is

used ; but in clutch or single-driven machines one or two
independent band-brakes or spoon-brakes are used.

In early days the steering wheel was made smaD to

save weight ; the drivers were often 50 inches or more in

diameter; and the machine was as short as possible.

Owing to the discomfort attending a small wheel and a
short base the tendency at present is to increase the size

of the steering wheel and the length of the base, and
to -diminish the diameter of the drivers.—two notable

examples being the Quadrant and the Crescent. It is

usual, especially when small driving wheels are used, to

gear the machine up, just as in the old days they were

commonly geared down ; that is, the chain wheel on the

crank axle has more or fewer teeth than that on the wheel

axle, and thus the wheels turn faster or slower than the
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cranka, or are equivalent to larger or smaller wheels. Two-

speed gears are becoming general, among which may be

especially mentioned the Cryptodynamic. By means of

these it is possible to change the gear of the machine so

as to have a high gear under favourable conditions and a

low gear when mud, wind, or an ascent make travelling

difficult. Although chain gearing is used in nearly every

machine made, connecting rods, wheels, or bands are fitted

instead to some machines. The necessity for such mechan-

ism has been avoided by making the wheel axle also the

treadle axle ; but great instability is the result.

Machines in which the arms instead of the legs supply the power

are made, and are of immense service to those who have lost the

nse of their legs.

Owing to the inconvenience caused by doorways being often too

narrow to allow a tricycle to pass through, many machines are made
to fold up into a narrower space or to shut up like a telescope.

It is important that the rider should be so placed that he can,

without leaning forward, put most of his weight on the treadles,

and this is more than ever needed as the stgepness of an ascent in-

creases, -because the slope of the machine has a contrary effect. Slid-

ing seats were arranged for this purpose ; but Mr Warner Jones has

made use of a swinging frame which the rider can lock in any posi-

tion be pleases. It is this same swinging frame which gives such

coiafort to the rider, of the Otto bicycle, placing him at all times

m the position most suitable for the occasion.

Carrier tricycles, in which due provision is made for the proper

distribution of the load, are largely used by the post-office and by

tradesmen in their business. The " Coventry chair " is a kind of

bath chair driven as a tricycle by a rider behind. When invalids

have overcome a certain prejudice as to the danger of this kind of

vehicle, it will no doubt be more generally used.

In machines for two riders the riders sit side by side (sociables)

or one is placed before the other (tandeins). Sociable machines are

both front-steering and rear-steering. Kear-steerers with each rider

driving tlie wheel on his side only are nearly as objectionable as

the single-driving rear-steerer. Front-steering sociables with dif-

fcrential gear are safe and comfortable : but all sociables are slow

machines. For nearly every make of single tricycle there is a

corresponding tandem. The Coventry rotary in the tandem form

suffers more from the single-side driving than in the single form,

the rear-steering machines not so much, owing to the greater weight

which the steering wheel has to bear. The Humber is less sen-

sitive in the steering, owing to the greater moment of inertia of the

frame and the front rider. The front-steerer cannot be made safer,

but an excellent tandem is formed by placing the rear-rider on a

trailing tail as in the Humber. Tandems have an advantage over

sociables and perhaps over single tricycles in the matter of speed ;

they are, however, not quite so safe, and their appearance alone

prevents many from riding them. Many sociables and tandems are

convertible into single machines with but little trouble.

I The following tables of quickest times which have been accomplished up to

the end of 18S6 (certified by the National Cyclists' Jnion) will show the com-
parative value of the bicycle and tricycle as racing machines.

On a prepared racinj path.

Distance.
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Germans and also numerous Greeks, English, and French.

The population includes 2G,000 SlaTs, most of whom live

jn the country districts and are engaged in agriculture

Trieste lias been a free imperial port since 1719. It may be said

fb nearly mouopolizo tbe trade of the Adriatic, and has long

eclipsed its ancient rival Venice. The annual value of its exports

and iinjrarts is about 30 millions sterling. Among the chief im-
ports are colfec, wine, fruit, grain, t'lbacco, petroleum, cotton, coals,

and manufactured goods of various kinds; the exports include

spirits, liqueurs, sugar, meal, timber, "lass, and machinery. Large
quanlilii'S of iish are sent to A'ienna. In 1S85 the port was entered

by 6971 vessels with an aggregate burden of 1,267,946 tons. The
trading ileet of Trieste numbers about 500 ships of 100,000 tons

burdcTi. The chief shipping company is the Austrian Lloyd's,

fonii'led in 1836, the steamers of whicn ply to the Mediterranean
ports, Alexandria, Constantinople, the Black Sea, 4c. The exten-

sive wharfs and dockyards of the company lie to the south of the

town. The chief branches of industry practised at Trieste are

shipbuilding, soaji- boiling, machine -making (especially marine
engines), tanning, brewing, rope-making, and the manufacture of

liqueui-s (rosoglio). Trieste is the seat of government for the so-

called Kustenland or Coast distuct, an.l is the seat of naval and
military commanders and other orticials. The town council, pre-
sided over by the podest.i, is also the diet of the crownland of
Trieste (35 sc^uara miles;. 'Tiieste is the seat of the bishop of

I Capo d'Istria.

I

Hislory.—Xt the time of the foundation of Aquileia by tho
Romans, the tlistrict vvhicli tjow includes Trieste was occupied by

I Celtic and Illyriau tribes ; and the Roman colony of Tergeste does

I

not seem to have been established till the reign of Vespasian. Afttc
the break-up of tlie Roman dominion Trieste shared the general fo;

tunes of Istria and passed through various hands. From the en;,
r.eror Lothaire it received an independent existence under its count-
bishops, and it maintained tliis position down to its capture bji
Venice in 1203. For the next 180 years its history consists chiefly
of a series of conflicts with this city, which were iinally put ar
end to by Trieste placing itself in 1382 under the protection cl'

Leopold III. of Austria. The overlordship thus established in
sensibly developed into actual possession ; and except in tho
Napoleonic period (1797-1805 and 1809-1813) Trieste has sine;
remained an integral part of the Austrian dominions.

TRIGGER-FISH. See File-Fish.

TRIGONOMETRY
TRIGOXOMETRY is prhnarily the science which is

concerned with the measurement of plane and
spherical triangles, that is, wit^ the determination of three

of the parts of such triangles when the numerical values

of the other three parts are given. Since any plane tri-

angle can be divided into right-angled triangles, the solu-

tion of all plane triangles can be reduced to that of right-

angled triangles ; moreover, according to the theory of

similar triangles, the ratios between pairs of sides of a

right-angled triangle depend only upon the magnitude of

the acute angles of the triangle, and may therefore be
regarded as functions of either of these angles. The
primary object of trigonometry, therefore, requires a classi-

fication and numerical tabulation of these functions of an
angular magnitude ; the science is, however, now under-

stood to include the complete investigation not only of

such of the properties of these functions as are necessary

for the theoretical and practical solution of triangles but
also of all their analytical properties. It appears that the

solution of spherical triangles is effected by means of the

same functions as are required in the case of plane triangles.

The trigonometrical functions are employed in many
branches of mathematical and physical science not directly

concerned with the measurement of angles, and hence

wises the importance of analytical trigonometry. The
solution of triangles of which the sides are geodesic lines

on a spheroidal surface requires the introduction of other

functions than those required for the solution of triangles

on a platre or spherical surface, and therefore gives rise to

a new branch of science, which is from analogy frequently

called spheroidal trigonometry. Every new class of surfaces

which may be considered would have in this extended

sense a trigonometry of its own, which would consist in

an investigation of the nature and properties of the

functions necessary for the measurement of the sides and
angles of triangles bounded by geodesies drawn on such

surfaces.

MiSTOEY.

An account of Greek trigonometry is given under
Ptolemy {g.v.).

The Indians, who were much more apt calculators than

the Greeks, availed themselves of the Gr^ek geometry
which came from Alexandria, and made it the basis of

trigonometrical calculations. The principal improvement
which they introduced consists in the formation of tables

of half-chords or sines instead of chords. Like the Greeks,

they divided the circumference of the circle into 360
degrees or 21,600 minutes, and they found the length in

minutes of the arc which can be straightened out into

the radius to be 3438 The value of the ratio of the
circumference of the circle to the diameter used to make
this determination is 62832 : 20000, w :r= 3-1416, which
value was given by the a.^tronomer Aryabhata (476-550

;

see Sanspuiit, vol. xxi. p. 294) in a work called Arya-
hliatXya, written in verse, which was republished ' in Sanskrit
by Dr Kern at Leyden in 1874. The relations between the

sines and cosines of the same and of comjilementary arcs

were known, and the formula sin la — «/l 7 19(3438 - cos a)

was applied to the determination of tbe sine of a half

angle when the sine and cosine of the whole angle were
known. In the Silrya-Sicldhilnia, an astronomical treatise

which has been translated by Ebenezer Bourgess in vol.

vi. of the Journal of the American Oriental Society (New
Haven, 1860), the sines of angles at an interval of 3° 45'

up to 90° are given ; these were probably obtained from the

sines of 60° and 45° by continual application of the dimidi-

ary formula given above and by the use of the complement-
ary angle. The values sin 15°= 890', sin 7° 30' = 449',

sin 3° 45' = 225', were thus obtained. Kow the angle 3° 45'

is itself 225' ; thus the arc and the sine of ^fVth of the cir-

cumference were found to be the same, and consequently

special importance was attached to this arc, which was
called the right sine. From the tables of sines of angles

at intervals of 3° 45' the law expressed by the equation

sin (rtTl . 225") - sin (» . 225') = sin (» . 225') - sin (!i - 1 . 225')

. (n.225')

was discovered empirically, and used for the purpose ot

recalculation. Bhaskara (j!. 1150) used the method, to

which we have now returned, of expressing sines and cosines

as fractions of the radius ; he obtained the more correct

values sin 3° 45' = 100/1529, cos 3° 45' = 466/467, and
showed how to form a table, according to degrees, from the

values, "in 1° = 10/573, cos 1° = 6568/6569, whicli are much
more accurate than Ptolemy's values. The Indians did

not apply their trigonometrical knowledge to the solution

of triangles ; for astronomical purposes they solved right-

angled plane and spherical triangles by geometry.

The Arabs were acquainted with Ptolemy's Almagest,

and they probably learned from the Indians the use of the

sine. 'The celebrated astronomer of Batnae, Abii 'Abdallah

Mohammed b. Jabir al-BattAnI (Bategnius), who died in

929 930 A.D., and whose Tables were translated in the

1 2th century by Plato of Tivoli into Latin, under the title

De scieniia stellarum, employed the sine regularly, and was
fully conscious of the advantage of the sine over the chord

;

indeed, he remarks that the continual doubling is saved

, ^ See also vol. ii. of the Asiatic Researches (Calcutta).

23-21
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by the use of the former. He was the first to calculate

flin<^ from the equation sin ^/ cos <^ = Z-, and he also made a

table of the lengths of shadows of a vertical object of height

12 for altitftdes 1°, 2°, . . . of the sun; this is a sort of

cotangent table. He was acquainted, not only with the

triangle formulae in the Ahnajest, but also with the

formula cos a = cos h cos c + sin h sin c cos A for a spherical

triangle ABC. Abu '1-Wafd of Baghdad (b. 940) was the

first to introduce the tangent as an independent function :

bis "umbra" is the half of the tangent of the double arc,

and the secant he defines as the "diameter umbrae." He
employed the umbra to find the angle from S. table and not

merely as an abbreviation for sin/cos ; this improvement

was, however, afterwards forgotteu, and the tangent was

te-invented in the 15th century. Ibn Yuuos of Cairo, who
died in 1008, showed even more skill than Al-BattAnl in

the solution of problems in spherical trigonometry and gave

improved approximate formulae for the calcnlation of sines.

Among the West Arabs, Abii Jlohammed Jabir b. Aflah,

known as Geber b. Aflah, who lived at Seville in the llth

century, wrote an astronomy in nine books, winch was

translated into Latin in the 12th century by Gerard of

Cremona and was published in 1534. The first book con-

tains a trigonometry which is a considerable improvement

on that in the Almagest. Ho g;tve proofs of the form.ulae

for right-angled spherical triangles, depending on a rule of

four quantities, instead of Ptolemy's rule of six quantities.

The formuliB cos B = cos b sin A, cos c = cot A cot B, in a

triangle of which (7 is a right angle had escaped the notice

of Ptolemy and were gi\en for the first time by Geber.

Strangely enough, he made no progress in plane trigono-

metry. Arrachel, a Spanish Arab who lived in the 12th

century, wrote a work of which we have an analysis by
Purbach, in which, like the Indians, he made the sine and
the arc for the value 3° 45' coincide.

idadtnii Purbach ( 1 4 2 3- 1 4 6
1 ), |)rofessor of mathematics at Vienna,

Wrote a work entitled Tractahcs super pi-opoaitiones Ptole-

mxi de sinuhns et chordis (Nuremberg, 1541). This treatise

consists of a development of Arrachel's method of inter-

polation for the calculation of tables of sines, and was pub-

lished by Regiomontanus at the end of one of his works.

Johannes Miiller (143G-1476), known as Regiomontanus
{q.v.), was a pupil of Purbach and taught astronomy at

Padua ; he wrote an exposition of the Almagest and a more
important work, De (riangulis plaiiis et sphericis cum tabulis

sinuum, which was published in 1533, a later edition ap-

pearing in 1561. He re-invented the tangent and calcu-

lated a "table of tangents for each degree, but did not make
any practical applications of this table, and did not use

formulas involving the tangent." His work was the first

complete European treatise on trigonometry, and contains

a number of interesting problems ; but his methods were

in some respects behind those of the Arabs. Copernicus

(1473-1543) gave the first simple demonstration of the

fundamental formula of spherical trigonometry ; the Trigo-

homeiria Copernici was published by Rheticus in 1542.

George Joachim (1514-1576), known as Rheticus {q.v.),

wrote Opus Palatimtm de triangulis (see Tables, p. 9

above), which contains tables of sines, tangents, and secants

of arcs at intervals of 10" from 0° to 90°. His method of

calculstion depends upon the foi-mulse which give sin na

and cos na in terms of the sines and cosines of (re - 1 )a

ind (ra - 2)a ; thus these formulae may be regarded as due

to him. Rheticus found the formulfe for the sines of the

balf and third of an angle in terms of the sine of the whole

angle. In 1599 there appeared an important work by
Pitiscus (1 561-161.̂ 5), entitled Trigonometrise sen de dimen-

sione triangulorum ; this contained several important theo-

rems on the trigonometrical functions of two angles, some

of -which had been given before by Finck, Landsberg,

and Adriaan van Roomen. Franjois Viete or Vieta {q.v.)

(1540-1G03) emplo) ed the equation (2 cos J<^)3 - 3(2cosf;<^)

= 2 cos <^ to solve the cubic x^ — Za"x — a'b{a> \b) ; he ob-

tained, however, only one root of the cubic. In 1593 Van
Roomen proposed, as a problem for all mathematiciaris, to

solve the equation

45!/ - 3795;^ + 95634i/' -. .. -^ 945y" - 45y"-l-y« = a

Vitte gave y = 2 sin j\<|), where C = 2 sin </>, as a solution,

and also twenty-two of the other solutions, but he failed

to obtain the negative roots. In his work Ad angiilara

sediones Viete gave formulas for the chords of multiples of

a given arc in terms of the chord of the simple arc.

A new stage in the development of the science was

commenced after Napier's invention of logarithms in 1614.

Napier also simplified the solution of spherical triangles by

his well-known analogies and by his rules for the solution

of right-angled triangles. The first tables of logarithmic

sines and tangents were constructed by Edmund Gunter

(1581-1G2G), professor of astronomy at Gresham College,

London ; he was also the first to employ the expressions

cosine, cotangent, an^ cosecant for the'sine, tangent, and

secant of the complement of an arc. A treatise by Albert

Girard (1590-1634), published at The Hague in 1G26, con-

tains the theorems which give areas of spherical triangles

and polygons, and applications of the properties of the

supplementary triangles to the reduction of the number
of different cases in the solution of spherical triangles. He
used the notation sin, tan, sec for the sine, tangent, and

secant of an arc. In the second half of the 17th century

the theory of iufinite series was developed by Wallis,

Gregory, Slercator, and afterwards by Newton and Leibnitz.

In the Analysis per xquationesnvmero terminonim infinitas,

which was written before 1669, Newton gave the series for

the arc in powers of its sine ; from this he obtained the

series for the sine and cosine in powers of the arc ; but

these series were given in such a form that the law of the

formation of the coefficients was hidden. James Gregory

discovered in 1670 the series for the arc in powers of the

tangent and for the tangent and secant in powers of the

arc. The first of these series was also discovered inde-

pendently by Leibnitz in 1673, and published without

proof in the Acta erudilorum for 1682. The series for the

sine in powers of the arc he published in 1693; this he

obtained by differentiation of a series with undetermined

coefficients.

In the 18th century the science began to take a more
analytical form ; evidence of this is given in the works of

Kresa in 1720 and Mayer in 1727. Oppel's Analysis

triangnlorum (1746) was the first complete work on ana-

lytical trigonometry. None of these mathematicians used

the notation sin, cos, tan, which is the more surprising in

the case of Oppel, since Euler had in 1744 employed it in

a memoir in the Acta eruditoi-um. John Bernoulli was
the first to obtain real results by the use of the symbol

•/^ ; he published in 1712 the general formula for tan wj)

in terms of tan<^, which he obtained by means of .trans

formation of the arc into imaginary logarithms. The
greatest advance was, however, made by Euler, who
brought the science in all essential respects into the state

in which it is at present. He introduced the present nota

tion into general use, whereas until his time the trigono

metrical functions had been, except by Girard, indicated

by special letters, and had been regarded as certain straight

lines the absolute lengths of which depended on the radiui

of the circle in which they were drawn. Eulej's great im.

provement consisted in his regarding the sine, cosine, •<kc.,

as functions of the angle only, thereby giving to equation*

connecting these functions a purely analytical interpreta-

tion, instead of a geometrical one as heretofore. The
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exponential values of the sine and cosine, Do Moivre's

theorem, and a great number of other analytical properties

of the trigonometrical functions are due to Euler, most of

whose writings are to be found in the Memoirs of the St

Petersburg Academy.
Tte preceding sl^etch has been mainly drawn from the following

sonrces :— Cantor, Gesch. d. Math.; Hankcl, Oesch. d. Math.;

Marie, Hist, ifes a(U math. ; Suter, Gesch. d. Math. ; Kliigel, Math.

IVorterbuch.

I'lane Trigonometry.

Imi.^ine a straight lino terminated at a fixed point 0, and initially

.coincident with a fixed straight line OA, Jo ' ^folve round 0, and
finally to take up any position OB.
We shall suppose that, when this r-

•volving straight line is turning in one

direction, say that opposite to that in

which the hands of a clock turn, it is

describing a positive angle, and when
it is turning in the other direction it

Is describing a negative angle. Before

finally taking up the position OB the

straight line may have passed any num-
ber of times through the position OB,
naking any number of complete revo-

lutions round in either direction.
Pjg_ j_

Each time that the straight line makes
k complete revolution round we consider it to have described four

right angles, taken with the positive or negative sign according to

the direction in which it has revolved ; thus, when it stops in the

position OB, it may have revolved through any one of an infinite

number of positive or negative angles any two of which differ from
sne another by a positive or negative multiple of four right angles,

and aU of which have the same bounding lines OA and OB. If

OB' is the final position of the revolving line, the smaUest positive

angle which can have been described is that described by the revolv-

ing line making more than one-half aad less than the whole of a

complete revolution, so tliat in this case we have a positive angle

greater than two and less than four right angles. We have thus

shown how we may conceive an angle not restricted ta less than two
right angles, but of any positive or negative magnitude, to l^e

generatei
imeri- Two systems of numerical moasuTbment of angular magnitudes
meas- are in ordinary use. For practical measurements the sexagesimal
iment system is the one employed : the ninetieth "part of a right angle is

angu- taken as the unit and is called a degree ; the degree is divided into

mag- sixty equal parts called minutes ; and the minute into sixty equal
r. parta called seconds ; angles smaller than a second are tisually

measured as decimals of a second, the "thirds," " fourths," &c., not
being in ordinary use. In the common notation an angle, for ex-
ample, of 120 degrees, 17 minutes, and 14"36 seconds is written 120°

17' 14" '36. The decimal system measurement of angles has never
come into ordinary nse. In analytical trigonometry the circular

measure of an angle is employed. In this system the vmit angle

is the angle subtended at the centre of a circle by an arc equal in

length to the radius. The constancy of this angle follows from the
geometrical propositions— (1) the circumferences of different circles

Tary as their radii ; (2) in the same circle angles at the centre are

proportional to the arcs which subtend them. It thus follows tliat

the unit mentioned above is an angle independent of the particular

circle used in defining it. The constant ratio of the circumference
of a circle to its diameter is a quantity incommensurable with unity,
usually denoted by t. We shall indicate later on (p. 671 sj.) some of
the methods which ha^e been employed to approximate to the value
of this quantity. Its value to 20 places is 3 141592S535S979323846

;

its reciprocal to the same number of places is •31830988618379067163.
In circular measure every angle is measured by the ratio which it

bears to the unit angle. Two right angles are, measured by the
quantity t, and, since the same angle is 180°, we see that the number
of degrees in an angle of circular measure Q is obtained from the
formula 180 x fl/jr. The value of the unit of circular measure has
been found to 41 places of decimals by Glaisher iProc London Math.

Soc., vol iv.) •, the valuo of -, from'which the unit can be eaSiJy

calculated, is given to 140 places of decimals in Orunert's Ardiiv,
vol. i, 1841. To 10 decimal places the value of the unit angle is

67° 17' 44' -8062470964. The unit of circular measure is too large

to be convenient for practical purposes, but its use introduces a
simplification into the series in analytical trigonometry, owing to
the fact that the sine of an angle and the angle itself in this

measure, when the maguitud&of the angle is indefinitely diminished,
are ultimately in a ratio of eqtmlity.

If a point moves from a position A to another position .B on a
straight line, it has described a length AB of the straight line. It

is convenient to have a simple mode of indicating in which direction

on the straight line the length AB has been described ; this may

be done by supposing that a poit:t moving in one specified direction!

is describing a positive length, and when moviicg in the opposite

direction a negative length. Thus, if a point moving from A lo B
is moving in the positive direction, we consider the length AB aa

positive ; and, since a point moving from B to A ^ moving in the

negative direction, we consider the length BA as negattve. He^ce
any portion of aa infinite sti-aight line is considered to be positive

or negative according to the direction in which we suppose 'this

portion to be described by a moving point ; which direction is the
positive one isj of coarse, a matter of convention.

If perpendiculars AL, BM be drawn from two points A, B on
any straight line, not necessarily in the same plane with AB, the
length LM, taken with the positive or negative sign according to
the convenrion as stated above, is called the projection of AB on
the given straight line ; the projection of BA being ML has the
opposite sign to the projection otAB. If two points A, B be joined
by a number of lines in any manner, the algebraical sum of the
projections of all these lines is LM,—that is, the same as the pro-
jection of AB, Hence the sum of the projections of all the sides
of any closed polygon, not necessarily plane, ou any straight line,

is zero. This principle of projections wo shall apply below to ob-
tain Eomo of the most important propositions in trigonometry.

Let us now return to the conception of the generation of an
angle as in fig. 1. Praw BOB' at right angles to and equal to AA'.

We Shall suppose that the direction from A'
to .^ is the positive one for the straight line

J AOA', and that from B' to B for

BOB'. Suppose OP of fixed length,

equal to OA, and let PM, PN be
drawn perpendicular to A'A, B'B

. respectively ; then OM and OJf,
taken with their proper signs, are the projec-

tions of OP on A'A and B'B. The ratio of

fi„'n_ the projection of OP on B'B to the absolute
length of OP is dependent only on the magni-

tude of the angle POA, and is called the sine of that angle ; the
ratio of the projection of OP on A'A to the length.OP is called the
cosine of the angle POA. The ratio of the sine of ^^n .angle to its

cosine is called the tangent of the angle, and that of the cosine to the
sine the cotangent of the angle ; the reciprocal of the cosine is called
the secant, and that of the sine the cosecant of the angle. These
functions of an angle of magnitude o are denoted by sin a, cos o,

tan a, cot a, sec a, cosec o respectively. If any straight lino PS
bo drawn parallel to OP, the projection of PS on either of the
straight lines A'A, B'B can be easily seen to bear to ES the same
ratios which the corresponding projections of OP bear to OP: thus,
if a be the angle which BS makes with A'A, the projections of
BS on A'A, B'B are RS cos a and BS sin a respectively, where
.85 "denotes the absolute length BS. It must be observed that
the line SB is to be considered as parallel not to OP but to OF',
and therefore makes an angle x4-o with A'A; this is consistent
with the fact that the projections of SB are of opposite b^ to
those of BS. By observing the signs of the projections of OP for

the positions P, P', P", F" of P we see that the "sine- and cosine of
the angle POA are both positive ; the sine of the angle FOA is posi-
tive and its cosine is negative ; both the sine and the cosine of the
angle P'OA are negative ; and the sine of the angle P"OA is

negative and its cosine positive, f- If o be the numerical value of
the smallest angle of which OP and OA are boundaries, we see
that, since these straight lines also bound all the angles Inr -h a,

where n is any positive or negative integer, the sines and cosines
of aU these angles are the same as the sine and cosine of o. Hence
the sine of any angla 2n«r-ho -is. positive if o is between and t
and negative lif a is between i- and 27r, and the cosine of the same
angle is positive if a is between and is- or {i- and 2j- and negative
if a is between ix and |;r.

In fig. 2 if the angle PQA\a a, the angle F"OA is -a, FOA is

v-a, F'OA is IT -h o, FOB is ^^
- a. By observing the signs of the

projections we see that
8in( -o)= -sina, sin (t - o) = sin a, 6in(r-fo)= — sinoi
cosf -a)= C03a, cos (a- - o)= — cos a, co3(T-l-o)='-i;fb3(^

Bin(§T-o)=co3a, cos(Ajr - a)=sin o.

Also ein(Jl^-^o)=sin(T-i1^-o)= 8in(Jir-a)=r -^cosc,

cos(§»•-^a)= cos(1r-iI^-o)= -cos(iir-a)= -sin a.

From these eqnationswe have tan( - o) = - tan a, tan(r - o)= - tan a,-

tan(T-|-a)= -tano, tan(4jr-(i)=coto, tan(jT-fa)='-coto, with
corresponding equations for the cotangent.
The only angles for which the projection of OP on B'B is the

same as for the given angle POA ( = a) are the two sets of anglea
bounded by OP,'OA and OF, OA ; these angles are 2nir-fa and
2mr + T - o, and are aU included in the form ula rr -^ ( - 1 Ya, where r

is any integer ; this therefore is the formula for all angles having
the same erne as a. The only angles which have the same cosine
as o are those bounded by OA, OP and OA, OF", and these sre

all included in the formula 2nr±a. Similarly it can be shown
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that TUT + a includes all the angles which liave the same tajigent

as a.

From the Pythagorean theorem, the sum of the squares of the

projections of any straight line upon two straight lines at right

angles to one another is equal to the square on the projected line,

we get sin^ + cos-a= l, and from this by the help of the definitions

of the other functions we deduce the relations l+tan^o= sec^o,

1 +cot^a = cosec-a. We have now six relations between the six

funrtions ; these enable us to express any five of these functions in

terms of the sixth. The following table shows the values of the

trigonometrical functions of the angles 0, ^t, tt, ^tt, 2:r, and the

signs of the functions of angles between these values ; / denotes

numerical increase and D numerical decrease.

Anglo —
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TJic values of sin ^A, cosiA, tan^A ore given in terms of cos ^
by the forniulre

8inM = <-l (—I j',C03M = (-l)'( 2 ) •

" \ 1 -^ cos .4 /
A . A

where 7) is the integral part of —
, j the integi-al part of

27r'

1

«nd f tbe integral part of —

.

Sin \A, cos ^A are given in terms of sin A by the forrauls

2 sin 4^ = ( - if(1 + sin ^)» + ( - !)''(! - sin A)i,

2 cos Jyf = ( - iy'(l + Bin ^)i - ( - n''(l - sin ^)i,

A 1

where />' is the integral part of 5- -I- > and j* the integral part of

A
2r'

if

In any plane triangle ABC wo will denote the lengths of the

sides BC, CA, AB by a, b. c respectively, and the angles BAC,
ABC, ACB by A. B, C respectively. The fact that the projections

of b and c on a straight line perpendicular to the side a are equal

te one another is expressed by the equation 4 sin C=<; sin jB ; this

equation and the one obtained by projecting c and « on a straight

line perpen<licular to a may be written -:—-= •:—=;=-=—?.• The
'^ '

' B\xiA &mB sinC?

equation n= 6 cos C'+c cosi? expresses the fact that the side a is

equal to the sum of the projections of the sides b and c on itself;

thus we obtain t)ic equations

« = Jcos C+c cos B
6= 1: cos^ + ocos C
c = fflcos£ + J cos^

If vre mnltiply the first of these equations by —a, the second by
b. and the third by c, and add the resulting equations, we obtain

the formula b^ + (? - a^ = '2.bc QOi A or cos^^f = v-—-. which gives
26c °

the cosine of an angle in terms of the sides. From thb expression

forcos^tbeformul«sinM= {'^^^^^^}*,cos4^=
j

'-i^
j

*,

tani^=
j

•
''

.

"
j , sin^= - {s(s-n}(8-DVs- <;)}$, where s

denotes J{a + 6 + c), can be deduced by means of thedimidiary formula.
From any general relation between thfi sides and angles of a

triangle other relations may be deduced by various methods of
transformation, of which we give two e.'camples.

(0) In any general relation between the sines and cosines of the
angles A, B, C of a triangle we may substitute pA + qB-i-rC,
rA +pB+qC, qA + rB+pO for A, B, C respectively, where p, q, r
are any quantities such that p + q + r + l is a positive or nega-
tive multiple of C, provided that we change the signs of all the
sines. Suppose p + y + r + l = 6n, then the sum of the three angles
imr-{pA + qB + rO, 2mr - {rA +pB + qC), 2nT-(qA ^rB + pC) is

r ; and, since the given relation follows from the condition A+£
+ C=T, we may substitute for A, B,. C respectively any angles of
which the sum 13 r ; thns the transformation is admissible.

(P) It may easily be shown that the sides and angles of the
triangle formed by joining the feet of the perpendiculars from the
angular points A, B, C on the opposite sides of the triangle ABC
are respectively a cos ^, 6 cos £, c cos C, r - 2 .4, x - 2fi, r - 20 ; we
may therefore substitute these expressions for a, b, e,A,B,C re-

spectively in any general formula. By drawing the perpendiculars
of this second triangle and joining their feet as before, we obtair a
triangle of which the sides are - a cos vi cos 2_4, - i cos .8 cos 2.B,

-<;co3Ccos26'and the angles are iA -t, i£-T,iG-Tr ; we may
therefore substitute these expressions for the sides and angles of the
original triangle ; for example, we obtain thus the formula

, , a'coa'Acos.-2A-b-cos^Bcos'2B-c'cos'CcoB'2G
cos4v4=- —

2ic cos B cos Ccos 25 cos 2C
This transformation obviously admits of further extension.

(1) The three sides of a triangle ABC being given, the angles
can bo determined by the formula

Lte.ii~=l0 + l\os[s-l) + ilog{3-c)-i\oss-l\og{s-a,

and two corresponding formulae for the other angles.

(2) The two sides a, b and the included angle C being given, the
angles A, B can be determined from the formula

A+B = Tr-C,
Z tan iW - -B) = log (a - J) - log (a + 5) + i cot iC.

and the side c is then obtained from the formula

log c = log a -r i sin C - i sin A.

(3) The two sides a, b and the angle A being given, the value of
eiaB aaav be found by means of the formula

Z sin £ = i sin .^ -h log i - log o
;

this gives two supplementary values of the angle B, if i8in.^<a.
If btiinA>a there is no solution, and if66in.<4 = a there is one
solution. In the case bsinA<a, both values of B give solution*

provided b>a, but the acute value only pf £ is admissible if J < a.

The other side c can then be determined as in case (2).

(4) If two angles A, B and a sids a are given, the angle C h de-

termined from the formula C=ir — A — B and the side b fiom tbe
formula log b = log a->- LsiuB- LsmA.

Tiie area of a triangle is half the product of a side into tbe per-

pendicular from '.he opposite angle on that side ; thus we obtain

the expressions \bcunA, \s{s - a){s - b){s - c)\i for the area of a

triangle. A large collection of formulie for the area of a triangle

are given in the Annals of Mathematics for 1885 by M. Baker.

Let a, b, c, d denote the lengths of the sides AB, BC, CD, DA
respectively of any plane quadrilateral and ,4-l-C=2o; we may
obtain an expression for the area S of tbe quadrilateral in terms of

the sides and the angle a.

Ws have 2S=ada\nA + bcB\M{2a- A)
and J'a'-t-sP-i'-c') =aicosy^ - iiccos(2a-.^V;
hence iS' + i[a^ + dr- -b'' - (?f=a^ (jP + b' <? -2abcdcos2a.
If 2i'= a + 6 + c-(-i/, the valno of S may bo written in the fonn

S= {s'.s - a)[s - b){3 -c)(s-d)- abed cos- a} i.

Let R denote the radius of tbe circumscribed circle, r of the in- Radii «t
scribed, and rj, r^ r, of the escribed circles of a triangle ABC; the circnn-
valuss of these radii aie given by the following formulce.

Tf
_abc _ a

~'iS~-J.iinA'

f=- = fs-o) tiTi\A = iUi\n]iAs\n\Ban\C,

ri = — =3tani^ — 4SsinJ .^cosj 5cosJ C

scribed,

in-

scribed,

end
escribe!

circles

of atrl-

aegle.

Spherical Tngoiiomdiy

We shall throughout assume ench elementary propositions in

spherical geometry as are required for the parooseof Ihs investiga

tion of formulae given below.

A spherical triangle is the portion of the r.irfaca of a sphere Defln!-

bounded by three arcs of great circles of the sphers. K BC, CA, tion of

AB denote these arcs, the circular measure of the acgbs subtended Bphe.rie»

by these arcs respectively at the centre of the sphere are the sides trianglt

a, b, c of the spherical triangls ABC; and, if ths portions of planes
passing through these arcs and the centre of the sphere be drawn,
the angles between the portions of planes intsrsccting at A, B, O
respectively are the angles A, B, C of the spherical triangle. It is

not necessary to consider triangbs in which a side is greater than r,-

since we may replace such a side by the remaining arc of the great

circle to which it belongs. Since two great circles intersect each

other in two points, there are eight triangles of which the sides are

arcs of the same three gieat circles. If we consider one of thes)

triangles ABC as the fundamental one, then one of the otheri

is equal in all respects to ABC, and ths remaining six havs each
one side equal to, or common with, a side of ths triangle ABC, the
opposite anglo equal to the corresponding angle of ABC, and tho
other sides and angles supplementary to ths corresponding sides

and angles of ABC. These triangles may be called the associated

triangles of the fundamental one ABC. It follows that from any
general formula containing the sides and angles of a spherical

triangle we may obtain other formulre by replacing two sides and
the two angles opposite to them by their supplements, the remain-
ing side and the remaining angle being unaltered, for such formulas

are obtained by applying the given formulae to tbe associated

triangles.

If ^',5",C are those poles of tho arcs BC, CA, ^5 respectively

which lie upon the same sides of them as the opposite Bnglea A, B, C,

then the triangle A''B'C is called the polar triangle of the triangle

ABC. The sides of the polar triangle are ir- A, r - B, v - C, and
the angles x-a, v-b, v-c. Hence from any general formula
connecting the sides and angles of a spherical triangle we may
obtain another formula by changing each side

into the supplement of ths opposite angle and
each an^le into the supplement of the op-
posite side.

Let be the centre of the sphere on which
is the spherical triangle ABC. Draw AL per-

pendicular to OC and Ait perpendicular to 0^

the plane OBC. Then the projection of OA
on OB is the sum of the projections of OL,
Lil, MA on the same straight line. Since AM
has no projection on any straight line in the plana OBC, tliis gives

OA cos c = OL COB a -)- Lil sin a..

Kaw OL = OA cosi, LM=AL cos C=OA sini cos (7;

therefore cos c — cos a cos 5 -I- sin o sin h cos C.

We may obtain similar formulae by interchanging tha letters a, b, q

thus cos a — cos 6 cos c -t- sin & sin c cos .^ 1

cos 5= cose cos a-*- sin c sin a cos B
J-

(1).

cos c= cos a cos 6 -h sin a sin b cos C j
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These formnlffl (1) may be regarded aa the fundamental equations

connecting the sides and angles of a spherical triangle ; aU the other

relations which we shall give below may be deduced analytically

from them ; we shall, however, in most cases give independent proofs.

By using the polar triangle transformation we have the formulae

cosA= - cos B cos C+ sin B ainC cos a \

cos 5= -cosCcos^ +sin Csin /i cosj }- (2).

cos C= - cos ^ cos 5 + sin ^ sin £ cos c j

In the figure we have Aif=AL sin C=Tsmb sin C, where r denotes

the radius of the sphere. By drawing a perpendicular from A on
OB, we may in a similar manner show that AiI=TS,in c sbxB,

therefore sin 5 sin c= sin sin b.

By interchanging the sides we have the equation
Bin^_siuB_siuC'_, ,„,_

sin a ~ sin 6
~ sine""

we shall find below a symmetrical form for Je.

If we eliminate cos b between the first two formulae of (1) we hare

cos « sia^«=sin6 sine cos.(4 + sinc cos c sin a cos .5

;

therefore cot a sin c= -^— cos^ + cosccosS
8ina

= sin 5 cot ^ + cos c cos B.

We thus have the six equations

cot o sin 6 = cot .4 sin (7+ cos 6 cos C"

cot b sin a= cot B sin C+ cos a cos C
cot bsin c=cot i?sin^ + co3 c cos^
cot csin 6 = cot CsinJ + cos J co3.4

cot c sin a= cot C sin B + cos a cos B
cot a sin c=cotA sin .8 + cos ccos^.

..(4).

;
formula (1) gives

^

and (3) gives

from (5) we get

The formulse

and

•(»),

• 03);

(7).

..(e)

..({)

When C= ^ iviiixui* vii t;m;o ,

2 > ' o cos c = cos a cos b

sin &=sin j?sin c )

8ino=sin.4 sin c )

tan a= tan y? sin 6 = tan c cos B )

tan 6=tan£sina=tan ccos^ j

cos c=^cotAootB...
co3^ = cos a sin 5 )

co3£=co3 6 sin.4 j

follow at once from (a), (/3), {y). These are the formula which are

used for the solution of right-angled triangles. Napier gave

mnemonical rules for remembering them.

The following proposition follows easily from the theorem in

equation (3) :—If^A SE, CFure three arcs drawn through A, B, G
to meet the opposite sides ia D, £, F respectively, and if these arcs

pass through a poiut, the segments of the sides satisfy the relation

sin^iJsia CJVsin^i^=sin CD sinAEsinBF; and conversely if this

relation is satisfied the arcs pass through a point. From this

theorem it follows that the three perpendiculars from the angles on
the opposite sides, the three bisectors of the

angles, and the three arcs from the angles to

the middle points of the opposite sides, each
pass through a point.

'ormnliB If/* be the poiut of intersection of the three

iw sine bisectors of the angles A, B, C, and if DE be

drawn perpendicular to BC, it may be shown
that BE=i{a + c-b) and CE=i{a + b-c),
and that the angles BDE, ADO are supplementary. We have

sin c sin ADB sin b sin ADG ^, , . „A
iiso -;—7r?,= 7-> ^—77?;= 3— i therefore sin-'

—
smBD .;_ A s\aC£> . A ' 2

md CO'

4ne-of

talf

Bgles

Fig. ».

. Asm —
2

sinBD sin CD sin CDE sin BDE

{a + c

sin b sin c

i)
and sin CD sin CDE= sia CE= sin

. a+c-b . a+b-
sin —-— sin—ST—

But sinBD sin BDE= sinBE
a + b

there-

fore
eiuisinc

.(5).

.Apply this formula to the associated triangle of which -jr-A,

S.-B. C are the angles and jr - «, ir - 6, c are the sides ; we obtain

the formula

By division we have

COS —

=

2

i + c-o . o + J + c
,

sin b sin o

(6).

tan^=J
6 + c- a+b+c I

.(7),

taid by multiplication

»in^=-T
o+J- c\*

sin 6 sin

sin b sin c

{. a+b+e . b+c-a . c+a-b . a+b-c\
sin ^2- ^i'' -2— sm—2— sin-

^ j

[1 - cos- a - cos' b - cos- c + 2 cos a oos b cos c) *•

Hence the quantity fc in (3) is

-^ -.—j-^— {1 - cos- a - cos' J - cos- c + 2 cos a cos 6 cosci^ (81.smffismosino' ' '' '

Apply the polar triangje transformation to the formnlffi (5), (6),Of b«/

(7), (8) and we obtain sid^
„ c A + C-B A + B-C\in

I cos cos — „
I (o\.

I sin^ sin C '

'H
B+C- A A+B+C

cos ;

sin £ sin C y
..(10)

;

tan- =

Ify^ . ,.',. „sin^^smiismC
we have

B+C-A A+B+C
[

2
"~ "^"^ -2

A+C-B A+B-C__ cos —2— ,.(11).

{1 - cos'.4 - cos'5 - cos-C - 2 co3.ll cos 5cos(7} i,

kk'=l. ..(12).

Let E be the middle point of AB ; draw ED at right angles to De-
AB to meet ^C in D ; then DE bisects

the angle ADB. Let Ci^ bisect the angle
DCB and draw FO perpendicular to £C,
then

CO=^,^FBE = di+/.

-^FCG=SO''
C

'2"

From the triangle CFG we have cos CFG ^

= cos CG sin FOG, and from the triangle

FEB cos EFB = cos BB sin FBE. Now Rg. 7.

the angles CFG, EFB are each supplementary to the angle DFB,
therefore

a-b . A+B
cos cos

.

Also

therefore

2 2 "22"
sin Cff=sin C^sin CFG and sin EB= s,ia.BFsi-a.EFB

;

a-b C . A-B . e

(13).

2
=°=2="°^-"°2- (14).

Apply the formula (13), (14) to the associated triangle of which
tt,Tt - b, T - c, A, IT - B, T - a.TB ihe siiea a.ni. angles, we then have

a + b . C A - B . c ,,,,^
5 (15),sm sm — = cos

2

a + b .

cos —5— sm — =
A + B e

:COS — COS - . ..(16).

The fonr formulae (13), (14), (15), (16) were first given by Delambro
in the Connaissance des Temps for 1808. Formulae eqrivalent to

these were given by Mollweide in Zach's Monatliche Correspandenz

for November 1808. They were also given by Gauss ( Thcoria rnottis,

1809), and are usually called after him.

From the same figure we have

tan i^ff= tan FCG sin CO = tan FBG sin BO ,
Napier

, . ^C. a-b , A-B . a + b aoalogie
therefore cot^sm —^ =tan —^— s'° ~5" •

. a-b

^ A-B '"'-¥ r ,,..

sm-2-

Apply this formula to the associated triangle {r - a, b, r - c, ir - A,
B, r- C), and we have

a + b

.i+B ""'-r^ a

ta"
A + B

2
cos-

C
;<='«2- .(18).

If we apply these formul» (17), (18) to the polar triangle, we haT(

. A-B
I S'l

—

n

'^"-2-=^:nrB*^°2 ^"^'

tan
+ 5

2

A-B

-ATb'^''2
.(20).

The formulse (17), (18), (19), (20) are called Napier's "Analogies
*

thev were given in the ilirif. lagar. canonis descriplio.
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, , . a . i . e a b e .

If we use the Taluca of sin -, em- , sin 5, cos -, coa ~, cos - giTen

by {9)| (10) and the analogous fonnulre obtained by interchanging

the letters, we obtain by multiplication

.a h . „ . e S+C-A
Bin

J
cos- smC= sill -cos —^

coa - cos „ sin C=

, a . b . ~
Bin sin -sin (7=

e A+B-C
1 r»rts '-

t A+B+G
= coa -cos

These formulae were given by Schnieisser in Crelle's Joitrn., vol. x.

The relation BinJsinc-fcosi cos c coa^ = siii^ sin 6' - cosB coa Ccos a

was given by Cagnoli in bis Trigonometry (1786), and was redis-

covered by Cayley {Phil. Hag., 1859). It follows from (1), (2),

and (3) thus : the right-hand side of the etjuation equals siu B sin C
+ co3o{co3.<-8iUjBainCco3n) = siiL5FinCsiu-o-(-co3aco3^(, and this

is equal to sin J sin c-l-cos.,^ (cosa-ein ieinccos.^) or sin 4 sinc-l-

cys b cos c cos A,
The formulte we have given are sufficient to determine three parts

of a triangle when the other three parts are given : moreover such

fcyrmulee may always be choaen aa are adapted to logarithmic calcu-

lation. The aolutiona will be unique except in the two cases (1)

where two sides and the angle opposite one of tbem are the giveu

parts, and (2) where two angles and the side opposite one of them
are giveu.

Suppose a, b, A are the given parts. We detemiine B /rom the

formula sin B=-r- sin A : this gives two supplementarj- values of
8in« .0 rir J

S, one acute and the other obtuse. Then Cand care determined from
. a-b . A-^B

a '"^ T ^A-B , » ='°-2-^ „-»
the eijaatioas tan n = — a + b

cot - tan- =

A-B tan-

C c
Now tan -, tan - must both be positive ; hence A-B and a-b must

have the same sign. We shall distinguish three cases. First,

suppose sin J < sin a ; then we have siu £<siu ^. Hence .<^ lies be-

tween the two valuea of B, and therefore only one of these values
is admissible, the acute or the obtuse value according as a Is greater
or less than b ; there is therefore in this case always one solution.

Secondly, if sin b > sin a, there is no solution when sin b sin A > sin a
;

but if siu 6 sin .(i < sin a there are two values of B both greater or

both less thau A. If n is acute, a-b, aud therefore A-B, is

negative ; hence there are two solutions if A is acute and none if A
is obtuse. These two solutions fall together if sin 6 sin .<4 = sin a.

If a is obtuse there is no solution unless A is obtuse, and in that
case there are two, which coincide as before if siu 6 sin .4 = siu a.

Hence in this case there are two solutions if sin J sin .4^ sin a and
the two parts A, a are both acute or both obtuse, these being coinci-

dent in case sin b^in A = sin a ; and there is no solution if one of the
two A, a \s acute and the other obtuse, or if sin bs,inA> sin a.

Thirdly, if siu 6 = sin o then B =^ A or v - A. If a is acute, a - 6 is

lero or negative, hence A- B ia zero or negative ; thus there is no
solution unless A \b acate, and then there is one. Similarly, if o
is obtuae, A must be ao too in order that there may be a solution.

If a= i = -, thei-8 is no solution unless A = -, and then there are an

iufiuite number of solutions, since the values of C and c become
indeterminate.

The other case 6f ambiguity may be discussed in a similar manner,
or the differtut cases ma—ie deduced from the above by the use of

the polar triangle transformation. The method of clasaification
""- " —

-

> , -

according to the three cases 8inl=sino was given by Professor

Lloyd Tanner [ilesscnger of Math., vol. xiv.).

If r is the angular radius of the amaU circle inscribed in the
^ A

triangle ABC, wa have at once tan r - tan -^ sin (» - n), where

la. =o-fS + c; from this we can derive the formula
N' A B a . , B

taiir=n cosecs= -^seo-^ sec
;

sec 7:- = sin a sib -^ sin— sec •— (21),

wiers n, iV denote the expressions

{sin s sin (a - a) sin (3 - S) sin (s - c)\ ',

{-co%Sco3[S-A)Qos{S-B)cosi,S-C)]i.

The escribed circles are the small circles inscribed in three of

the a.i30ciated triangles ; thus, applying the above formulae to the

triangle {a,Tr-b,Tr-c,A,Tr- B,Tr- C), we have for r„ the radius of

fhe escribed circle opposite to the angle A, the following formulae

. -^ • , ^ -^ ^ -B C
tan r, = tan — uns = n cosec (s - n) = s'^cc -- cosec -^ cosec

B C A
- am a coa 5 cos ^ sec „

'2

.(22).

The pole of the circle circumsTibing a triangle Is that of tl«
circle inscribed in the polar triangle, and the radii of the tm
circles are complementary ; hence, if R be the radius of the circnm
scribea circle of the triangle, and R^ H^ J?, the radii of the circlf^

circumscribing the associated triangles, we have by writiug - .

for r, -^~^i f""'
''i'

T - n for A, tc, in the above formula)

cotiI = cot 2C03(.S- A)= cosec ^ cosec cosec = - N iee S.be a= sin.^ cos ^ cos cosec 12-1);

cotivi= - cot 2 cos 5^= ,- cosec ^sec ^ sec' =.V60C (,S-^)

= 8in A ein sin cojec -.. (21).

The following relations follow from the formula; just gi\en :

—

2 tan R =cot /-, + cot rj-hcot /,- cot r,

2 tan yji
= cot r -^ cot r„ + cot r, - cot i-„

tcur tani'i tan r, tan r^ = n', sin's = cot r tan c, tan /-, tan r,,

siu= (s - o) = tan r cot /•, tan i-j tun r,.

If E = A-i-B+C-T, it maybe shown that .ff multiplied by the Por'-'n>

square of the radius is the area of the triangle. AVe give some of for

the more important expressions for the quantity .£*, which is called spli*-' -

the spherical excess.

A+B
coa—

^

We have .,— =

cos—-: !

' r und-
e

cos -

A ^B n-b

fU E\ a+b /a E\ a-b
(2-2) "^-T- /°H2-2} ^°'-2

., = and -=— = , . -

hence

therefore

Similarly

. [G-E\ c • a + h

ein-+tm{^—^j co3--fc
a + i

'

.C-E-^^i^"'"

— tan

E f
therefore tan % = -j

This formula waa given by L'Huillic,

:-a s-b
—„- tau -^z— ;
2 2 '

, s . s-a s-b ^ s-e]
tan 2 tan -- tan -^ tan -^

j
V • (25).

ALsa

II + b

. C E C . E '"'T-
sin ^ coa — - cos sin =

C E . E
cos

2 *^°^ 2 ^"^ 2 ^'° 2
~

whence, solving for cos ~, we get

E 1 -^ cos a -f coa 6 -H coa c
cos -„ = ,

—

'

.

i , a b
.(28).

4 cos - coa - coa ^

This formula was given by Euler i^Koca acli, vol. x.). If we finj

siu-^ from this formula, we obtain after reduction

. E n
sin — =

1
•

2 „ o 6 c
2 cos- coa - cos

a formula given by Lescell [Acta Petrop., 1782).

Trom the cquationa (21), (22), (23), (24) we obtain the falloivin|

formula for the apherical excess :

—

sin' -5 = tan iJ cot i?i cot ifj cot B^

_ 4(cot )-| -t- cot >; + cot !,)

(cot r - cot r, -I- cot >•„ -H cot r^) (cot r + cot r, - cot r» + cot rj)'

(cot r-fcot r, -fcof r, - cot )•,)

The formula (26) may be expressed geometncally Let if, A'b^
the middle points of the sides AB, AC. Then we find coa ilN

1 -I- cos a -(- cos 6 -( cos'c , E ,,,. -a=
; hence cos -r = coa JIA see „.be' 2 2

4 cos - cos -

A geometrical construction has been given for E by Gudemuii^
(in CretU's Journ., vi. and viiL). • It has been shown by Come^if
Keogh that-the volume of the parallelepiped of which the radii OT
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khe sphere passing through the middle points of the sides of the

triangle are edges is sin 5

Let ABCD be a spherical quadrilateral inscribed in a small circle ;

let a, b, c, d denote the sides AB, BC, CD, DA respectively, and

X, y the diagonals AO, BD. It can easily be shown by joining the

angular points of the quadrilateral to the pole bf the circle that

A + C=B + D. If we use the last expression in (23) for the radii

of the circles circumscribing tlie triangles BAD, BCD, we have

ad y . „ h C ysm ^ cos 2 cos 2 coseo
I
= sin ff cos 5 COS 2 cosee

I

;

whence
sin -(4 sin

be ad
cos g 003 g cos 2 cos

2

This is the proposition corresponding to the relation ^ + C= t for a

plane quadrilateral. Also we obtain in a similar manner the theorem

em B cos -^ sin ^ cos
^

analogous to the theorem for a plane quadrilateral, that the diagonals

are proportional to the sines of the angles opposite to them. Also the

chords AB, BG, CD, DA are equal to 2 sin g. 2 sin
,^,

2 sin g. 2 sin
^

respectively, and the plane quadrilateral formed by these chords is

inscribed in the same cii'cle as the spherical quadrilateral ; hence

by Ptolemy's theorem for a plane quadrilateral we obtain the

analogous theorem for a splierical one

. X . V . a . c _ . b , d
sin 2 sin |=sin - sin g + s"" 2 ^'" 2'

It has been shown by Eemy (in Orelle's Journ., toI. iii.) that for

any quadrilateral, if z be the spherical distance between the middle
points of the diagonals,

cos a + cos J + cos c + cos <?= 4 cos \x cos \y cos \z.

This theorem is analogous to the theorem for any plane quadri-

lateral, that the sum of the squares of the sides is equal to the sum
of the squares of the diagonals, together with twice the square on
the straight line joining the middle points of the diagonals.

A theorem for a right-angled spherical triangle, analogous to the
Pythagorean theorem, has been given by Gudermann (in Crelle's

Journ., vol. xlii.^

Analytical Trigononuiry,

?enodi- Analytical trigonometiy is that branch of mathematical analysis
slty of in which the analytical properties of the trigonometrical -functions
Junctions, are investigated. These functions derive their importance ih ana-

lysis from' the fact that they are the simplest singly periodic
functions, and are therefore adapted to the representation of undu-
lating magnitude. The sine, cosine, secant, and cosecant have the

single real period 27r ; i.e., each is unaltered in value by the addi-

^on of 27r to the variable. The tangent and cotangent have the
^period tt. The sine, tangent, cosecant, and cotangent belong to

the class of odd functions ; that is, they change sign when the sign

of the variable is changed. The cosine and secant are even func-
tions, since they remain unaltered when the sign of the variable is

reversed.

The theory of the trigonometrical functions is intimately con-
nected mth that of complex quantities,—that is, of quantities of

the form x + iy ((= /^-l). Suppose we multiply together, by the
rules of ordinary algebra, two such quantities, we have

(k, -1- ii/i)(a;3 + ij/J= {x^x^, - i/iJ/o) + lix^y.^ + x^y^.

We observe that the real part ind the real factor of the imaginary
part of the expression on the right-hand side of this equation are

similar in form to the expressions which occur in the addition
formula for the cosine and sine of the sum of two angles ; in fact,

if we put a:^=rj cos(?), y^= r^sui.di, x^^r^f-o&B.^ y^=r^sin6^ the
above equation becomes

r,(cos *i + 1 sin ^1) X r2(cos 0^ -^ i sin 0^ = r-^rJ^aos. 0-^ + 0^ + 1 sin 9, + 0„).

We may now, in accordance with the usual mode of representing
complex quantities, give a geometrical interpretation of the meaning
of this equatibn. Let P^ be the point whose, coordinates referred

to rectangular axes Ox, Oy are Kj, j/j ; then the point P^ is employed
to represent the quantity x^ + ty^ In this mode of representation

real quantities are measured along the axis of x and imaginary
ones along the axis of y, additions being performed according to the
parallelogram law. The points A,A^ represent the magnitudes ±1,
the points 0,0, the magnitudes ±1. Let /"j represent the expression

(Cj + iyj and P the expression (x-^ + iy-^)(x^ + iy„). The quantities

ri,9„rj,9j are the polar coordinates of Pj and Pj respectively referred

to as origin and Ox as initial line ; the above equation show»

that rj)\ and 9j -h 0« are the polar coordinates of P ; hence OA
•.OPi::OP„:OP aiid the angle POP, is equal to the at—'-

P^OA. Thus we have the following geometrical coustit

tion for the determination of the point P. Ou OP, dia\

a triangle similar to the triangle OAP^ so that the sides

OA, OP are homologous to the sides OA, OP, and so

that the angle POP, is positive ; then the

represents the product of the expressiona represented

by Pi,j°2. If 2:2 + 11/2 were to be divided :

by Xi + iy^, the 'triangle OPP, would be

drawn on the negative side of P„ similar

• to the triangle OAPi and having the sides

OP", OP, homologous to OA, OP, and P*

would represent the quotient.

If we extend the above to n complex
quantities by continual repeti-

tion of a similar operation, we —^
have

—

(cos 01 + 1 sin 9]) (cos 0, + 1 sin 0,).,.
(cosS„-i-isin#„)

= COsi0i + 0,+ ... +0„) + lSUi{0i+0,+ ... . Fig.8.

+ 0„). . . I

If 0^ = 0,= ... =S„= 9j, this equation becomes (cos 9-Hsin S)

cos n0 + iAan0; this shows that cos 9 + isin9isft valueof (cos)i* +
1 n

(sinn9)n. Ifnow we change into -, wo see that cos - -l-« sin - is a
11 m n n

value of (cosff-fisin9)>i ; raising each of these quantities to aiiv

positive integral power m, cos— + ( sin— is one value of (Cos e

-fisin^'i". Also

0+i&UK-^)=-
hence

-9 + tsin -0
I n

the

1

expression of the left -hand -side is one value 0!

(cosO-t-isinfl)"''''orof (cos 0+ is,m0)~n. We have thus De M»ivre'»

theorem that cos Tc0 + 1 sin k0 is alwi^s one value of (cos fl -n sin 0f,
where k is any real quantity.

The principal object of De Moivre's theorem is to enable us to Tlie >,

roots of

n ~ /
2ir to 0, the -til power of r" (

find all the values of an expression of the form (a-nS)i", where i/i

and n are positive integers prime to each other. If a~rcoiO,
m m

6= j'sin^, we require the values of r" (cos 9 + isin 0)". One value is

immediately furnished by the theorem ; but we observe that, since

the expression cos fl -l-i sin 9 is unaltered by adding any multiple of

vi.0 + 1sir : m.0 + isTr\.
. ,

cos +1 sin lis a + io,

n t /

if s is any integer ; heijce this expression is on" of the values re-

quired. Suppose that for tn values Sj and s,o! s the values of this.

,, ., ., iii.0 + 1s,T m.0+2s,ir\
expression are the same ; then we must have — =

—

a multiple of 2jr or s^ - s, must be a multiple of a. Therefore, if we
give s the valuef 0, 1, 2, . . . »- 1 successively, we shall get n differ.

m
ent values of {a + ib)", and these will be repeated if we give $ other

m
values: hence all the values of (a + 16)" are obtained by giving »

m.9+24T

coniplei

t|Uaiititl

the values 0, 1, 2, ... a -

'->herer=(a'. m, t

•H sin—
We now return to the geom<

complex quantities. If the point
sent the expression x + ty,{x-¥ty

respectively, the triangles OAB
are all similar. Let (x + it/)"

verse problem of finding the
equivalent to the geometrical

.

ing such a series of triangles that
side of the first triangle and
0B„ the second side of the
)tth. Now it is obvious that
this geometrical problem has
more solutions than one,
since any number of com-
plete revolutions round
may be made' in travelling
from B^ to B„. The first

solution is that in which the
vertical angle of each triangle

1 in the expression r''(c

I

Fig !•.

is -BOA ; the second is that in which each is -fi?„Oi/ +2ir), in
n " n

this case one complete revolution being made round ; the thini
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baa - (B„OA + iv) for the vertical angle of each triangle ; and so
n

on. There are « sets of triangles which satisfy the required condi-

tions. For simplicity we wiU take the

case of the determination of the values

of (cos 9 + 1 sin e)J. Suppose £ to re-

f
resent the expression cos fl + < sin ^. />,,

f the angle AOP^ is ^d, Pj represents
Q a

the root cos - +i sin -; the angle AOB

is filled up by the angles of the three

similar triangles AOP^, PyOp^, pfiB.
Also, if Pj, P^ be such that the angles

PiOP^ r^OPj are -i , -^ respectively,

the two sets of triangles AOP„ P^Op^,

p^OB and AOP^, P^fip^ pJ)B satisfy the conditions of simi-

larity and of having OA, OB for the bounding sides ; thus Pj,

e + 2ir . e + 2ir 9 + iv . e + 4?r
Pj represent the roots cos —5— + 1 sm —r— , cos —^ (- < sin —5

—

respectively. If B coincides with A, the problem is reduced to

that of finding the three cube roots of unity. One will be repre-

sented by A and the others by the two angular points of an equi-

lateral triangle, with A as one angular point, inscribed in the tirclo.

The problem of determining the values of the Kth roots of unity

is equivalent to the geometrical problem of inscribing a regular

polygon of n sides in a circle. Gauss has shown in his Disquisi-

tiones arithmelicm that this can always be done by the compass

and ruler only when n is a prime of the form 1'' + \. The determina-

tion of the nth root of any complex quantity requires in addition,

for its geometrical solution, the division of an angle into n equal

parts.

We are now in a position to factorize an expression of the form
a!" - (a + 16^. Using the values which we have obtained above for

i_

(a + ib)', we have

.«"-((aJrA) =P z-("(c
B + 1sir

- + i sm
e + 2sTr'

)] ,.(1).

If i=0, = 1, this becomes
s=:n-lp 2sTr . iST~\

X'~1 = P I X- cos 1 sin —
,=0 L » n J

? ,

,>!r2"/' 2s7r. . 2»ir\= (a;-l)te + l)/' Ik-cos— iisin — I

s=l V » n J

n

= (x-l)(a; + l)P ^ (a;=-2xco3~H-lYnevenX2).

n-1

x'-l = {x-l)p' ^ (x!>-2zco3^ + l) (71 odd) ...(3).

If in (1) we put n= -1, 6 = 0, and therefore $— r, we have

a;" + l = /'

8=

2

2s-l-lir 2s-l-lir

]

2x cos +

1

(n even) (4).

a!' + 1={x + l)P Mar'_2a;co3
.=0 L

^so x-' - 2a:"i/" cos nS + y'"

Os + lir
+ 1 (11 odd) (5).

= {x" - 1/" cos nO + 1 sin n9)(x" -

=P (:
j=0 \

x-y cos -
e + iSTT,

1/" cos nd -

. e + 2sir\m
n J

: sin nS)

s = n- 1

-P
s=0

] .(6).

Airy and Adams have given proofs of this theorem which do not
iuvolve the use of the symbol t (see Camh. Phil. Trans., vol. xi.),

A large mimber of interesting theorems may be derived from De
Moivre's theorem and the factorizations which we have deduced
from it ; we shall notice one of them.

In equation (6) put y= -, take logarithms, and then differentiate

each side with respect to x, and we get

2re(ar"-' - a;-'"-') s-i-1

x'-" - 2 cos 71$ + a;--"

'

= 2
s=0

2{x-x-')

« - « 257r -
ar-2cos9 +— + ar'

Putx'=r, then we have the expression

2:3-21*

n(a'» - b^")

(a' - b') {a''" - •2a"b" cos nB + V^)
for the sum of the series

S
5=0 a'

„ . . 2S7r ,,
- 2ao cos 6 + r b-

We shall now consider what meaning can be assigned to th'

symbol e'+'i'. The quantity e is defined as the limit of (l +-")",

where n is a positive quantity, and is increased indefinitely ; then,

for a real value of a;, <* is the limit of (l + i^'" or of A + - Y^

where m=nx, when m 19 mcreased indefinitely. We may define

e^+'i' as the limit of \\ + -^) when m, is iucreaeed indefinitely.

To determine the value of this limit put 1 +— = rcosff— = rsinS-m 'm '

then «^+'» is the limit of ?-'"(co3m9 + t sin mS), and r^ is equal to

1 + !^+^° +
!'"
- { 2 or ultimately to (J +— j 2 , which has «* for

its limiting value. Also 6 is arc tan -^— or —^ in the limit

:

x+m x+m '

hence mB is ultimately equal to y, and thus the equation

e^+'!'= «^(cos2^ + ( sini/) follows from our definition. It may be
shown at once that c^+'S x «^i+'!'i= e»=+1+'to+yi), and, if we suppose

that 0^+'" denotes 6t^+'!/)'°g"', we may show that complex expon-
ents defined thus obey the same laws as real ones.

When the exponent is entirely imaginary we have, in accordance Expor

.

viith the above definition, entisJ

<.'i'=co3j/ + t sin3/aude"'!'=cos(-y) + (8in(-i/)= cosy-tsiny ; values o'

we thus obtain the exponential values of the sine and cosine*— sine «n4

B\uy=\yy -e-y),co3y = \{<;V + e-'V).
""^^

If we give imaginary or complex values to the variables In alge- Expaa

.

braical expansions we obtain analogous trigonometrical theorems ; sions oi

it is, however, necessary to consider the convergency of the series sines

80 obtained in order to determine within what limits the values of and

the variables must lie. If we expand c/V and e~'y by putting ly cosines

, . ,. . , tA V* and the!
and-(y m the senes \+y+ -jo "*" 19~^ "*" "

v' v° v'we obtain the series siny = y-—- +^— 17+'

pover»

eosy=l • 11 . !^ y' ^
\1. \L 11

These series are convergent for aU finite values of y. They may
also be got from the expressions which we have obtained for the
cosine and sine of a multiple of an angle in term? of the cosine and
sine of the angle, and would thus be mudo to rest upon a basis
independent of the sj-mbol 1.

Consider the binomial theorem

, ,, n{n-\) ,ii-'i-l—^ 'a"-

U
«(n-l). . . (n-r-H)

+
^

a

Putting o=«'', 5 =«"'*, we obtain

^J'j + 5".

(2 cos B)" = 2 cos nB + n2 cos n-2B +
n{n- 1)

2 cos re- 4* + ,

n(n-\).. . (n-r+1)
cos{;i - 2r)B + . .

.

Erpai»

sion ot

powers

of sines

and co-

sines in

series of
! tiesani

cosines <rf

multipi^

When n is odd the last term is 2^~i^|;
'

"

^^""^^
cos 9,

and when n is even it is !^(lziifLiIi!!±i).

If we put o = c'', 6= -c"'* we obtain the formula

( - 1 )-(2 sin B)'= 2 cos n(? - 2n cos(ji - 2)9 +
n{n-\l
1.2

2 cos(m - i)9 -

-K-i)-"^"-^'---';-'-+^W^-2.)g...+(-i)^"
"'"-^)--^^^ ^'

when n is even, and
~~

m-l

(-1) - (23in9)''= 2sin7!C-n.2sin(n-2)5 +
n{n-l)^

1.2

+ (-i)V2(!LlMZL±l)8infl

2sin(n-4)S..

when n is odd. These formulie enable us to express' anv nosltlvr

integral power of the sine or cosine in terms of sines or cosines <

multiples of the argument. CThere are corresponding fonmilse wh<
n is not a positive integer.
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Coasicer ttoIdentity log (1 -;«) + log (1- gx) = log (1 -j) + qx+pgi?).

Expand both sides of this equation in powers of x, and eq^uate the

oOefiicients of a", we then get

^ + }" = (jo + ?)" - »(P + «)"->« + ''--r^(j> + 1)'-*I>Y + •••

If we write this series in the reverse order, we have

v^ben A is even, and

»hen n is odd. If in these three formulse we put ^= <;'', j = e-'*,

we obtain the following series for cos n0 :
—

^ cos ne=(2 cos 6)"- m(2 cos g)"-°+ |~ '(2 cos 0)"-* -...

Trlien n is any positive integer
;

(- l)2co3nff = 1 - jY C03=« +"Yj
'cos''« - -i

j-^-^ ' C03«fl

n

+ ... +(-l)2 2»-'cos"ff (8)

When 7s is an even positive integer

;

(-1) 8 co3)i« = «cosn9- —j-g— cos'« + j-g
cos'ff-

...+(-1) 2 2"-'cos"9 (9)

when n is odd. If in the same three formulae we put p=e^^, q=
!«"'*, we obtain the following four formulae :

—

l-1)h cos 7i0=[2 sin e)"

-

n(2 sin 9)»-2 + ^^^^^2 sin 0)"-* - ...

.K-l)-
"'"-'-^^--("-^''-^\

2sing)"-'-+...(«even)(10);

n-l

(-1) ^ 2 sin re*= the same series ()i odd) (H);

Boen9= l-r7rsin2fl+^T-5 -'sin'fl ^ r-^ 'sin««
\2_ |_£ |_6_

+ ... +2"-' sin -"9 (weven) (12)

;

tmtiS=n sine - -V;
—

' sin' + -^ ^ ' sin" 0- ...

Li LL
K-l

+ (-1) =! 2"-i sin" fl (n odd) (13).

Next consider the identity :r-^ -—^—= PjLl
1-px 1-qx l-(j>+ q)x+pqx'

Expand both sides of this equation in powers of z, and equate the
coefficients of a""', then we obtain the equation

^" = Q, + 5)'--(«-2)(p+ g)-Sp; + '"~^j''^-% + q)-Yq^ - ...

j_, ,sr(«-'--l)(n-r-2)...(»i-2r)7
, , ,

If, aa before, we write this in the reverse order, we have the series

IPhen n is even, and
n-i f- tt-l „ * „ n-3

t-i)~[to)-^-'^f-|^)'(P,)^

rhen n is odd.

tf we putij = i!'^ ? = «"'*, we obtain the formulae

O H E T K r [AUiLYnc^

einatf=sin«
|
(gcos^)"-' - (n - 2)(2co99)--' +

^"
" ^|^." "

*
\2co'igy-«

where n is any positive integer ;

?-l
f n(.n"—2-) ,„ «()i=-2=)(n=-4») .,

(-1)^ sinn9=sin«-l acosff— .

g
Vo3^g+— -^ 'cos'9^..,

+ (-1)^ (2cos«)»-i j{neven) (16);

( - l)~siiin«=3in fl
j
1 - ^'cos'g +

^"'
"

^'|^']'''
" ^\oa'0 - ..

.

+ (-1)2 (2cos«)''-»|(nodd) (16).

Ifwe put in the same three formulwj>=«'*, }= - e "'', we obtain th»

series
n-2

(-1) ^ sinn»=cosersin"-'«-(»-2)3in"-'9 + ^-^^-|'|^^-'8in»-'0-...

/ ,,r^t-''-l)("-''-2)...{)t-2r) . „ 5, ,. ,
"1, _ ,,,_.

+ (-1) —j

—

——i .'sm"-'''^-'^ + . . . (Ji even) (17)

;

71-1

(-1) 2 cos n9= the same series (» odd) (18);

. „ „S ^ n{w'-2-.) . .„ n{n'-2''){n'-i'-) . .^
BLn)ifl=cos9 i m sm g - ^

, -—^'ein'9+ ^ ^7 SLn'9 +
' l_i_ l_L

n

... + {-lf ^2sin#)»-']-(meven)... (19);

cos n0 = cos g -( 1 - ^'sin'g +
^"'

" ^|'f
" ^''

sin^9 - .

.

+ (2sin9)»-> Mnodd) (20).

We have thus obtained formulae for cos n0 and sin n0 both in

ascending and in descending powers of cos 6 and sin 0. Ti^te ob-

tained formulae for chords of ninltiple arcs in powers of chords of

the simple or complementary arcs equivalent to the formulae (13)

and (19) above. These are contained in his work Theoreniata ad
angularesgsecliones. James Bernoulli found formulae equivalent to

(12) and (13) [ifim. de l"Acad4mie des Sciences, 1702), and trans-

formed these series into a form equivalent to (10) and (11). John
Bernoulli published in the Acta eruditorum for 1701, among other
formulae already found by ViJte, one equivalent to (17). The.S6

formulas have been extended to cases in wnich n is fractional, nega-

tive, or irrational ; see a paper by D. F. Gregory in Camb. Math.
Journ., voL Iv. , in which the series for cos n0, sin nS in ascendinp

powers of cos and sin are extended to the case of a iractiona

value of n. These series have been considered by Euler in a

memoir in the Nova acta, vol. ix. , by Lagrange in his Calcul dfs

fonctioM (1806), and by Poinsot in Jtecherchea sur I'analyse des sec-

tions angulaires (1825).

The general definition of Napierian logarithms is that, if «*+'''

= onJ, then x + iy = \og {a + tb). Now we know that e'+'''=e^cos7/

-fie* sin y; hence e" cos y=a, e' sin y=l>, or «*=(a'' + J^)^, y =

arc tan - dbmir, where m is an integer. If 6 = 0, then m must be

even or odd according as a is positive or negative ; hence

log, (a-fi61=log, {a!' + }?)i+i. faro tan -±2n7r)

or log, (a + ib) = \o%, (a'-f6')i + i (arc tan -±2!i.-l-7r),

according as a is positive or negative. Thus the logarithm of any
complex or real quantity is a multiple-valued function, the differ-

ence between successive values being 27ri ; in particular, the- most
general form of the logarithm of a real positive quantity is obtained
by adding positive or negative multiples of 2m to the arithmetical
logarithm. On this subject, see De Morgan's Trigonometry and
Double Algebra, chap, iv., and a naper by Prof. Cayley in vol. ii.'

of Proc. London Math. Soc.

We may suppose the exponential values of the sine and fosine
extended to the case of complex arguments ; thus we accept

s aid as the definitions of the
2(

functions cos {x + iy), sin {x + iy) respectively. If a;=0, we have

eV+e'y t e*+e~l
coaiy= — and sin ty=^[e!l -e'V). The quantities 5

—

eV-e-y—s— are called the hyperbolic cosine and sine of y and are
.i f . » ,

written cosh ^, sinh y ; thus cosh y = cos ly, sinh y= - 1 sin ly. The
functions cosh y, sinh y are connected'with the rectangular hyperbola
in a manner analogous to that in which the cosine and sine are

Theory

of kg*
rithma

i
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connected witU tlie circle. We may easily »liow from the definitiona

(hat

cos-ir + i'j) + si"'('; + 'V) = 1

.

cosli- y - sinh- »/ = 1
;

cos,{x + 11/) = cos r cosh y-iiinr sinh y,

sinjx + uj\ = sill x cosh y + 1 cos x sinh y,

cosh(a + ;3) = cosh a cosh /3 + sinh a sinh ^,

sinhfa + ^) = sinh a cosh ^ - cosh o sinh p.

These formulie are the basis of a complete hyperbolic trigonometry.

The connexion of these functions with the hyperbola was first

pointed out by Lambert.

If we equate the coefficients of n ou both sides of equation (13),

•we get
, ^;,^3^ 1 . 3 nn°g ,1 .3.5 sin'»

,
,,.,.

2.4 2.4.(

e must lie between the values ± ^^ This equatiou n.ay also be

written in the form
^ ^ 13 r' 13Rn'

arcsin:r=.. + --+2;^ - + ^--^^-^ -r...

when X lies between ±1.
By equaling tlie coefficient!' of ir on both sidej of equation (12)

we get
, . „ 2 siii«tf 2 . 4 sin'fl 2.4.6 sin'S

= °'""*'-3 2- + 375 3- +375.7 "T" .(22),

which may also be written in the form

. ,„ „ 2 a,-* 2.4 »•« 2.4.6 a:"^
(arc sin .)- = ,- + -

^ +3-5 5 +3. 5. 7 4 •^•.

when y is between ±1. Differentiating- this equation with regard

to X, we get

arc sin?- 2, 2.4, 2.4.6,
7l .^=^ + 3^ + 3-6^ + 3.5.

7^+-:
if we put arc sin j; = arc tan y, this equation becomes

---."-i.Vh-Irfi^-lr^dW-) <^^)-

This equation was given with two proofs by Euler in the ^om acta

... ,

'

1, 1 + 2 p^ s' 3?
^^»'>"''

2'°Si_"i =^+3 + 5 + 7 + --- =

put ly for X, the left side then becomes J {log (1 + ly) - log (1 - iy)\

•r larc tanyiiHir
; •, ^ ,

, '/ V y
hence arc tany±!!ir= y-^ +'—-+....

Tlie series is convergent if y lies between ±1 ; if we suppose arc tan y

restricted to values between ± -, we have '

arctany = y-'-' +i- ^24),

which is Gregory's seiiea. ^ "

Various series derived from (24) have been employed to calculate

the value of !r. At the end of the 17th century tt was calculated

to 72 places of decimals by Abraham Sharp, by means of the

series obtained by putting arctany=-, y = —r= in (24). The cal-
6 V3

dilation is to be found in Sherwiii's Mathcmaliai! Tables (1742).

About the same time llachin employed the series obtained from

the equation 4 arc tan ; - arc tan „„„ = 7 to calculate jr to 100 de-

cimal places. Long afterwards Euler employed the series obtained

froin - = arc tan^ + aictan , which, however, gives less rapidly con-
i 2 o

verging series (Introd., Anal, ivfin., vol. i. ). Lagny employed the

formula arc tan —, =„ to calculate t to 127 places ; the result was
V3 6

communicated to the Paris Academy in 1719. Vega calculated ir

to 140 decimal places by means of the series obtained from the

oqnation - = 5arc tan_ + 2arctan —;. The formula 7=arctani,+
l^ \ ' 10 ^ 2

ate tan 7 + arc tan ; was used by Dase to calculate ir to 200 decimal11
places. Rutherford used the eiiuation ir = 4 arc tan ^ -arctan cj^ +

"•=""• 99-
1 ,

If in (?3) we put y = -x and „, we have
o t

1 1 1212.41 1
. = Sarctan- + 4arctan^ = 2-4Jl+3.- + 3-j-+...|

1 2 2 2. 4/ 2 \5 1

+ "^«i^ + 3-100 + 3. 5(100) +•(•
a rapidly convergent series for ir which was first given by Hutton
in Phil. Trans, for 1776, and afterwards by Euler in JS'ova acta for

1793. Buler gives an equation deduced in the same manner from

1 3
the identity ir = 20 arc tan = + 8 arc tan >q. The calculation of w has

been carried out to 707 places of decimals ; see Pror. Roy. Soc, xxi.

and xxii. ; also Sqiabino the C'RCLE (vol. xxii. p. 435 sq.).

We shall now obtain expressions for sin x and cos x as infioite

products of rational factors. We have
- . X . .r + TT ,. X . x + ir . x + ir . x + Sr

8in3:=28in „ sin --r- =2" sin - sm —y- sin , siu ;

£. £, 4 4 4 4
proceeding continually in this way with each factor, we obtain

„, , . z . a; + ir . K + 2ir . a; + n-lTsmK= 2""' sm - sin si2 ...Bin
« w n n

where n is any positive integral jower of 2. Xow
. j+rir . y + n-nr . z + rir . rir-a- . , nr . .a;

sin sm =sin -^-,— siu =sm' sin'-.
n 11 n n n K

. .r + idjr Xam =— =cos •.

n ii

and

Hence the above may be written

8inK = 2 sin ( sin- - -sin"- |( sm' siir 1...
«\ n nj\ n uj

(. „ i"ir . „z\ X
sin- sin- -

I cos ,

11 n / n
where k = in- 1. Let x be indefinitely small, then we have

,
2"-'

. ,T . ,2r . .ItTT
1 = sin'' - sin= — . . . sm- — ;

II n n n
hence

sin xfti
6in3. = nsin - cos -( 1 - ':"'.."'," 1(1- '"'.. J'

.'

I. ..( 1 —^. X xf, sin-z/nN/, 6in-«/n\ /.
iin ' cos - 1 - . .,

'

( 1 - . .,„ ',
. . .

I 1
« n\ B\n-Trln/\ Bin-2irjn/ \ sin^ iir/«

We may write this

. X xt, bXT? xUi\ (, am'x/n \„
sin x = II sin- co3-( 1 - . ., , ) ... 1 1 -^-s

—

—r l-^i
n n\ sm-'jr/ii/ \ sin-'iiiir/n/

where R denotes the product
X ^ , . .,.- ^

sin- -

)

and 1)1 is any fixed integer independent of n. It is necessaiy, when
we make n infinite, to determine the limiting value of the quantity

R ; then, since the limit of

sin nur/)! .

. sin z ] .1. i _r
13 , and that •!

X

mirju
is unity, we have

^=0-^)0-2&)-(-i>
Kow R is less than unity, since sin - is less than sin , sin

-—-X n nm + 2v
II

. ; also by an elementary algebraical proposition R is greater

than 1 - sin'in^^C
n\

, JH + ljT
cosec-* h , , +C0S6C^ — I and cosec 9<7nM

n ) 'Iff
^< r ; ii is therefore greater than

J
ar/ 1

^ 1 1\

orthan 1-^(1- L. +^ _ .1. + . . . + _^ _U.
4 \m m + 1 ni + 1 m + 2 A--1 if

or than 1 - —-. Hence ii = l - -— , where 9 is some proper fraction :4m 4»i ' '

whence

When 111 is indefinitely increased this becomes

sin.=.(l-J)(l-£,)... =zr;;"Jl + y(25).

The expression for cos x in factors may be found in a similar manner
, , ., ^. „ . ir-23- 3r-2z ,
by means 01 the equation cos a: = 2 sin —-— cos , or may be
deduced thus

_ sin2a _ '^V~i^^/ _/ i^\(, ^z'W 4z'

\

"""
"2sin»~ „/-, ar'\~V rlV 3V/V sW'"

V ll-ir-/

n=-a)V 2» + lir/
,.(26).

If we change x into iz, we have the formulae for sinh z, cosh z as

infinite products

—

' (1+-^-,), coshz=P I i-f - -)•
= V «'tV n = V 2)1 + 1 I'lrV

11 =
sinh x = xP

In the formula for sin x as an infinite product put x=^, we then

get 1 =' .
l-^-3.5.5...

.J.
^. ^|.j^^ 2„ factors in the numer-'

2 2.2.4.4.6...' ^

ator and denominator, we obtain the approximate equation

, t1'.32.5'...(2ii-1)»
"2 2=. 4=. 6«. -.2»)= '2» + l)
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or
2.4.6. ——, =Vn7r, where tc is a Urge integer. This ey-
1. 3.5...2»-l

rression was obtained in a quite different manner by Wallia (Anth-

melica infinitorum. vol. i. of Opp,).

We have
(^ +,)p(i+^)

sin(a; + j

«r cos y + sin 3/ CO 1, a

liquating the coefficients of the first power of y on both sides we

obtain the series

* 11 1 _. 1 ,

1 /07>

X x + v x-T x + iir x-2k
(From this we may deduce a corresponding series for cosec a;, for, since

cosec a= cot r - cot x, we obtain

+...(28).
1 1

-+
, s~ +—_1 _1_ J_coseca;-^-^^^-^_^-r^_j_2^T^_2^

sj + Stt x-3ir

By resolving
*^°^ '^—̂ ^ into factors we should obtain in a similar

' ° cos a;

manner the series

2 2 2 2 2 _^
^^"^^i^^ "

;F+25
"^
37^^2i

" 3^IT2S
"*"

Btt - 2a!
~

5i-+ 2aJ

'

and thence /^ ^\ 2 2 2

r-Hr-H^-^+-(29).

,icx=tan( 7(M)- tauK—T-ac ir + 2a! 3r-2a

37r+2x

These four formulee may also be derived from the product formulffl

for sin x and cos x by taking logarithms and then differentiating.

, cos a
Glaisher has proved them by resolving the expressions lor -^^

and . ... as products into partial fractions (see Quart. Joum.
smx "^

Math., vol. xvii.). The series for cot k may also be obtained by a

continued use of the equation cota!= ( cot|+cot—g- \ (see a paper

by Dr Schroter in Schlomilch's Zeitschrift, vol. xiii. ).

Series for Various series for ir may be derived from the series (27), (28), (29),

rdorived (30), and from the series obtained by differentiating them one or more

from times. For example, in the formulae (27) and (28), by putting

jerics for ., "„„ „^.
X J X— -we get

aot and n °

. irf, 1 , 1 1.1
TT— n tan - - 1 r + ; - r r + —r .

n\. n-l n + 1 2n-l 2«+l



of a would be defined as a function such that, if z = / -—^J=-, then

y=sinx; the quantity ,r would be defined to be the complete integral

\7e should then have 7.-^—
\

Now change

the variable in the integral to z, where y' + s'=l, we then have

^-x= / , and s must be defined as the cosine of x, and is
2 JoVl-j"

thus equal to sin (^-x), satisfying the equation 8in^+ 008*3=1.

Next consider the differential equation

Vl - r Vl-2='~
This is equivalent to

diy\/l-z' +z\T^) =
;

lience the integral is

j/Vl -s" + ?Vl -y''=eL constant.

The constant will be eqoal to the value « of y when 2 = 0;

whence yVl-s^ + sVl -y'= «.

T R I — T R i

The integral may also be obtained in the form

573

yZ - Vl - fS/l - 2== Vl - U-.

-i„viTp'/=j,v!^' y=l^:

du
Let

VT-u"
we have a+;3 = 7, and sin7 = sina co3/3 + coso sin/S,

cos 7 = cos a cos ;3 - sin a sin ft
the addition theorems. By means of the addition theorems and

the values sin 2 = ^> ™3 o='''^*^l'P''°T6"'»'sin ( ^ + z 1= C03A

cos ( ^ + X 1 = - sin X ; and thence by another use of the addition

theorems that sin {ir + z) = - sin « cos (jr + a;) = - cos x, from which
the periodicity of the functions sin z, cos x follows.

dy
= =-ilog:(Vl-y2 + iy);We have also , ,- ^-

whence log, (Vl - J/^ + iy) + log, {s/\-z' + a)= a. constant

Therefore (Vl-y- + ii/)(Vl -s' + u) = Vl -«^ + i«,

since u=y when 2=0 ; whence we have the equation
(cos a + 1 sin a)(co3 ;8 + 1 sin ^) = cos (a + 13) + 1 sin (o + /S),

from which De Moivre's theorem follows. (E. W. H.

)

TRILOBITES. See Cetjstacea, vol. vi. p. 659 $q.

TRENCOMALEE, a town and naval station in the

island of Ceylon, is situated on the north-east coast—
which is bold, rocky, and picturesquely wooded—by road

113 miles north-north-east of Kandy, in 8° 33" 30" N. lat.

and 81° 13' 10" E. long. It is built on the north side of

the Bay of Trincomalee, on the neck of a bold peninsula

separating the inner from the outer harbour. There is a

lighthouse on the extremity of Foul Point at the southern

side of the bay, and another on the summit of Round
Island. The. inner harbour is landlocked, with a safe

anchorage and deep water close to the principal wharves
;

the outer harbour has an area of about 4 square miles,

with a depth of about 70 fathoms. There is an admiralty

dockyard, and the town is the principal naval station in

the Indian seas. The breadth of the streets and esplan

ades sMnewhat atones for the mean appearance of the

houses, but the town generally has a gloomy and im-

poverished aspect. Pearl oysters are found in the lagoon

of Tambalagam to the west of the bay. The Government
buildings include the barracks, the public offices and re-

sidences of the civil and naval authorities, and the official

house of the officer commanding-in-chief in the Indian seas.

There is an hospital and outdoor dispensary, and also a

(riend-in-need society. The population of Trincomalee in

1881 was 10,180.
The town was one of the earliest settlements of the Malabar race

in Ceylon, who at a very early period erected on a height at the

extremity of the peninsula, now crowned by Fort Frederick, a temple

dedicated to Kouatha, or Konasir, named the " temple of a thousand

columna." The buUding was desecrated and destroyed in 1622,

when the town was taken by the Portuguese, who made use of the

materials for the erection of the fort. The town was successively

held by the Dutch (1639), the French (1673), the Dutch (1674),

the French (1782), and the Dutch (1783). After a siege of three

weeks it surrendered to the British fleet in 17D5, and with other

Dutch possessions in Ceylon was formally ceded to Great Britain

by the treaty of Amiens in 1801. Its fortifications have lately

been strengthened.

TRINIDAD, a West Indian island, lying north-east of

^^enezuela, between lO" 3' and 10° 50' K. lat. and 61° 39'

and 62° W. long., being the most southern of the chain of

islands separating the Atlantic from the Caribbean Sea.

Its area is 1754 square miles, or nearly 1,123,000 acres.

In shape the island is almost rectangular, but from its

north-west and south-west corners project two long horns

towards Venezuela, enclosing the Gulf of Paria. The
north-west horn terminates in several islands, in one of

the channels between which (the Boca Grande) lies the

small British island of Patos. The general aspect of Trini-

dad is level. But three parallel ranges, varying from 600
to 3100 feet in height and clothed with forests, rurf from

east to west. The plains are watered by numerous streams,

and the mountains are deeply furrowed by innumerable
ravines. The rivers falling into the gulf are somewhat ob-

structed by shallows, especially the Caroni and the Couva.
Geologically, as well as botanically aud zoologically, Trini-

dad differs little from the adjacent mainland, with which
at one time it probably was (;onnected. The soU, which is

C»up»r. (i«
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and is a fine and snfo port. In the town there are two cathedrals

(the Koman Catholic and the Anglican), and outside it a botanical

garden". San Fernando, about 30 miles southward, with a popula-

tion of 7000, is an important shipping place.

Of the total area about 300,000 acres are cultivated. The
principal productions of the island are sugar and cocoa ; coffee

13 also becoming important. Trinidad has suffered much from the

effect of foreign state bonntiea, especially the erport premiums of

Germany and France. The sugar production in 1871 was 53,000

tons, in 1881 44,000 tons, and in 1885 64,000 tons. The prin-

cipal exports in 1885 were—sugar, 64,000 tons (value £084,675)

;

rum, 72,525 galls. (£7878); molasses, 2,416,761 galls. (£45,835);

cocoa, 14,904,840 lbs. (£421,974); coffee, 20,270 lbs.; asphalt,

28,505 tons raw 'and 6731 tons boiled; cocoa-nuts, 8,645,700;

bitters (Angostura and others) and liquors, 32,240 galls. ; the total

value was £2,246,664, including £707,421 specie and bullion.

The imports in 1885 (including bullion and specie) were £2,241,478.

Among the principal items are cottons, linens, woollens, and textiles

generally (largely from the United Kingdom), £235,895 ; fish, flour,

and provisions (principally from the United States), £270,000 ;

lumber (from Canada), £43,075; rice (half from India), £113,a40:

hardware and machinery (principally from the United Kingdom;,

£116,894 ;
gold (principally from Venezuela in transit), £651,398.

The sailing vessels entering Trinidad poi'ts in 1885 had a burden of

150,219 tons, the steamera a burden'of 385,950 tons. Tho total

public revenue in 1885 was £429,307, of which £240,444 was for

customs and excise. The total expenditure was £443,920. There

are 145 public schools, of which 61 are Government and 61 assisted,

with a total attendance of 13,282 scholars. The principal towns

are connected by railway lines.

Trinidad was discovered by Columbus on 31st July 1496. It

remained in Spanish possession (although its principal town, Sau
Jose de Oruiia, was burnt by Sir Walter Raleigh in 1695) until

1797, when a British expedition from Martinicjuo caused its capitu-

lation, and it was finally ceded- to Great Britain in 1802 by the

treaty of Amiens. Its real starting-point as a productive country

was in 1781, when the Madrid Government began to attract foreigu

immigrants. Trinidad is still strictly a ctown colony of Great

Britain. The legislative council includes the governor as president,

and six official and eight unofficial members, all appointed by the

crown. During the labour crisis caused by emancipation and the

subsequent equalization of the British duties .on free and slave-

grown sugar, the colony was greatly assisted by the skilful ad-

ministration of Lord Harris, governor from 1846 to 1851.

See De Verteuil, Trinidad; Colonial OJUx List ; Guppy, Trinidad Almanao;
ind GoMrnment Geological Survey.

TRINITARIAKS (Ordo Sancta Trinitatu et Captoitm),

a religious order instituted about the year 1197 by Inno-

cent III., at the instance of John de Matha (1160-1213)

and Felix de Valois {ob. 1212), for the ransom of captives

among the Moors and Saracens. The rule was the Augus-

tinian, the dress white with a red and blue cross. De
Matha was the first general and De Valois the first abbot

of the mother house at Cerffroid near Meavix, where the

idea ot the institution had originated in a miraculous ap-

parition. By 1200 as many as 200 Christians had been

redeemed out of slavery in Morocco by the order, which

accordingly spread rapidly not only in France but also in

Italy and Spain. Further favoured by Honorius III. and

Clement IV., the Trinitarians spread into Portugal, the

United Kingdom, Bohemia, Saxony, Poland, and Hungary,

and even into America. In the 18th century they had

in all about 300 houses ; but the order is now almost

extinct. . About the middle of the 17th century it was

stated that in France the " redemptions " up to that time

had numbered 246, the number of prisoners bought' ofi"

being 30,720 ; for Castile and Leon the corresponding

figures were 362 and 11,809. The order is sometimes

spoken of as the " ordo asinorum " from the circumstance

that originally its members were not permitted to use

any other beast of burden. " In France they were known
as Mathurins from the chapel of St Mathurin or Mathelin

in Paris, which belonged to them.

TRINITY HOUSE, Corpoeation of. An association

of English mariners, which originally had its head-quarters

at Deptford in Kent. In its first charter, received from

Henry VIII. in 1514, it was described as the "guild or

fraternity of the most glorious and undividable Trinity of

'^t Clement," the court being made to consist of master,

wardens, and assistants, numbering thirteen in al) aarf

elected annually by the brethren. Deptford having been
made a royal dockyard by Henry VIII., and being the

station where outgoing ships were supplied with pilots,

the corporation rapidly developed its influence and useful-

ness. By Henry VIII. it was entrusted with the direction

of the new naval dockyard. From Elizabeth, who con-

ferred on it a grant of arms in 1573, it received authority

>to erect beacons and other marks for the guidance of navi-

gators along the coasts of England. It was also recog-

nized as the authority in the construction of vessels for the

royal navy. In 1604 a select class was constituted Called

elder brethren, the other members being called younger
brethren. By the charter of 1609 the sole management
of affairs was conferred on the elder brethren, the younger
brethren, however, having a vote in the election of master

and wardens. The practical duties of the fraternity are

discharged by the acting elder brethren, who have all had

experience in naval affairs ; but as a mark of honour
persons of rank and eminence are admitted as elder

brethren and now form a large proportion of the menv
bers. In 1 647 the corporation was dissolved by parlia-

ment, but it was reconstructed in 1660, and the charter

was renewed by James II. in 1686. A new hall and
almshouses were erected at Deptford in 1765; but for

some time the offices of the corporation had been trans-

ferred to London, and in 1798 their headquarters were

removed to Trinity House, Tower Hill, built from the

designs of Wyatt. By an Act of 1836 they received

powers to purchase from tho crown, as well as from

private proprietors, all interests in coast lights. For

the maintenance of lights, buoys, &c., they had power to

raise money by tolls, the surplus being devoted to the

relief of old and indigent mariners or their near relatives.

In 1853 the control of the funds collected by the corpora-

tion was transferred to the Board of Trade, and the money
over which the brethren were allowed independent control

was ultimately reduced to the private income derived from

funded and trust property. Their practical duties in the

erection of lighthouses, buoys, and beacons remain as im-

portant as ever, the number of persons employed in their

service being over 800. They also examine navigating

lieutenants in the royal navy, and act as nautical advisers

in the High Court of Admiralty.

TRINITY SUNDAY, which immediately follows Whit-

Sunday, was in the older liturgies regarded merely as the
" Octave " of Pentecost. The habit of keeping it as a

distinct festival seems to have sprung up about the 11th

century. According to Gervaso of Canterbury, it wa?
Thomas Becket who introduced it into England in 1162.

The universal enservance of it was established by Pope

John XXIL in 1334.

TRIPOLI, a North African state, bounded by the Medi-

terranean, on the north, by the desert of Barca (or Libyan

Desert), which separates it from Egypt, on the east, by

the Sahara and Fezzan on the south-east, south, and south-

west, and by Tunis on the north-west. The country is

made up of a strip of fertile soil adjacent to the sea,

with vast sandy plains and parallel chains of rocky moun-

tains, which finally join the Atlas range near Kairwdn in

Tunis. It is naturally divided into five parts, viz.,—Tripoli

proper, to the north-east of which is the plateau of Barca

and Jebel al-Akhdar, to the south the oasis of Fezzan, to

the south-east that of Aujala,.and to the south-west that

of GhadAmes.i It is very badly watered : the rivers are

• Concerning the last-named districts full information can be found in

Sahara und Sudan (Berlin, 1879-81) by Dr Nacfctigal, who continued

the exfjlcrations of southern Ti-ipoli commenced by Earth and Eohlfe.

Consult also Narrative of Travels and Discoveries in Norlhan-and

Central Africa, by Denham, Clapperton, and Oudney, London, 1826.
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small and the desert wells and watering places are often

dry. As regards the coast, it is extremely difficult to fix

the exact border between Egypt and Tripoli. The sea-

board of the Libyan Desert is so little known to Europeans

that the spacious harbours of Tebruk (Tabraca and Tabarka)

and Bomba (BombEea) have almost escaped notice. The

land bordering the sea to the west of Cape EAs al-Tfn does

not partake of the sterile character of the wastes of Barca.

The district of Jebel al-Akhdar ("the Green Mountain"),

which intervenes between Ris al-Tln and Benghazi, abounds

in wood, water, and other resources ; but its ports are

scarcely worthy of the name, except Derna (Darnis), where

vessels from Alexandria call to embark honey, wool, and

wax. From MersA Suza (ApoUonia, later Sozusa), now a

mere boat cove, but once a powerful city of Cyrenaica, to

Benghazi the coast abounds in extensive ruins. Benghazi

itself, on the Bay of Sidra (Syrtis Major), is an insignificant

fortified town trading in cattle and other produce. The

principal products of the country are corn, barley, olives,

saffron, figs, and dates,—these last being perhaps the finest

in the whole of North Africa. Fruit also is abundant in cer-

tain parts, and so are many kinds of vegetables. The horses

and mules, though small, are capable of much hard work.

The native tissues and pottery are almost as good as those

of Tunis. Great quantities of castor oil come from Tad-

jura. In consequence of recent events in Tunis, Tripoli

has become the last surviving centre of the caravan trade

to Northern Africa. It is at least 250 miles nearer the

great marts of the interior than either Tunis or Algiers.

A large proportion of the commerce of Tripoli is In the

hands of British merchants or dealers in British goods, who
Bend cloth, cutlery, and cotton fabrics southwards and re-

ceive in return esparto grass, ivory, and ostrich feathers.

The sirocco blows vrith great force at times during the

autumn, and the heat is as a rule much greater than in

Tunis. The climate is very variable ; cold nights often

succeed warm days ; storms are of frequent occurrence

;

and rain is at times wanting for many months. In addi-

tion to the capital Tripoli (see below), called Taribulus

al-Gharb to distinguish it from the town of the same

name in Syria, the only important places are Murzuk and

Ghaddmes in the interior and Benghazi (Berenice) on the

coast. The population of the country consists of Moors,

Arabs, Kabyles, Kuluglis (descendants of Turkish fathers

and Moorish mothers), Turks, Jews, Europeans, and

Negroes. Nothing like a census has ever been attempted,

and the number of inhabitants is purely a matter of con-

jecture. In the interior the population is very scattered,

and it is not probable that the total exceeds from 800,000

to a million. The Europeans (2500 or 3000) on the coast

are nearly all Maltese. There is a Jewish colony of about

4000 in the .capital, and the trade is almost entirely iu

their hands and in those of the Maltese.'

Since 1835 Tripoli has lost the Beini-independent character of a

regency which it formerly enjoyed in common with Tunis, and has

become a vilayet or outlying province of the Turkish empire. For

idmiuistrative purposes it is divided into five districts, which

are again subdivided into twenty-five cantons, the former being

governed by motasarrifs and the latter by caimacams. Each vill-

age has its sheikh, who is assisted by a sort of municipal council.

Since the invasion of Tunis by the French, the Turkish garrison

of Tripoli has been considerably reinforced, and many new fortifi-

cations are partially erected on the coast. The chief judge or cadi

a nominated by the Forte; the iwiftia are subject to his authority.

There are also a criminal court and a commercial tribunal. The

taxes are collected by a receiver-general, also nominated from

Constantinople, and they press very heavily on all classes of the

' The best known English work on Tripoli is F. W. and H. W.
Beechey's Proceedings of the Expedition to Explore the Northern Coast

of Africa from Tripoli Eastwards, London, 1828. Admiral W. H.

Smyth's Mediterranean, London, 1854, contains a description of the

coast. See also R.ie, Country of the Moors, London, 1877, and Broad-

ley, Tunis Past and Present, London and Edinburgh, 1882.

inhabitants. The principal sources of revenue are the usual Mo-
hammedan taxes. The constant succession of Turkish governors,

each of whom invariably follows a difl'erent policy from that of his

predecessor, has been fatal to the material progress of the country.

There are few elementary schools in the capital, and instruction

iu the interior is entirely limited to the Koran.
History.—After falling.successively into the hands of the Phoe-

nicians, Romans (a four-sided triumphal -arch, erected in honour
of Aurelius Antoninus and Aureli^s Pius, still stands near the

Marina gate), Vandals, and Greeks, Tripoli was finally conquered

by the Arabs twelve centuries ago, and has remained a ^loslem

state ever since. Iu 1510 Ferdinand the Catholic of Spain took

it, and thirteen years later it was given to the Knights of St John,

who were expelled in 1553 by the Turkish corsairs Dragut and Sinan.

Dragut, who afterwards fell in Malta, lies buried in a much vener-

ated Jc-ubha close to one of the mosques. After his -decease the con-

nexion between Tripoli and Constantinople seems to have been

considerably weakened. But the Tripolitau pirates soon becama the

terror and scourge of the Mediterranean ; half the states of Europe
seem at some time or other to have sent their fleets to bombard the

capital. In 1714, when Hosain ibn "All founded the present line

of the beys of Tunis,' Ahmed Pasha Caramanli achieved independ-

ence, and his descendants governed Tripoli until 1835. In that

year the Turks took advantage of a civil war to reassert their

authority, and since that date Tripoli has been governed by repre-

sentatives of the sultau.

The khouan (ikhwin) or semi-religious semi-political fraternities

which exercise such considerable influence in Tunis, Algeria, and
Morocco are perhaps still more powerful in Tripoli. The most
remarkable is that of the Senusiya, the centre of whose authority

is Jaghbub or Jerabub, north-west of the oasis of Siwa. The
sectaries of Senusiya are found in all parts of North Africa, but

exist in unusual force iu Tripoli, and particularly in Ghadames
and Murzuk. A. certain halo of romance surrounds the history

of this pcwerful sect ; but its chief has, up to the present time

(1887), not played any conspicuous part in theaifairs of the Soudan
or in those of the North African littoral. Mohammed el-Senusi

came originally iu 1830 from Mostaghanem in Algeria. He ac(juired

a high reputation for sanctity at Fez in Morocco. After a visit to

Mecca and the holy places he started a zdwiya or convent-college

at Alexandria, but, being excommunicated by the sheikh al-Islam

at Cairo, he fled across the Libyan Desert to the Jebel al-Akhdar

near Benghazi. He afterwards removed to Jaghbub, which bas

never been visited by any European traveller. Here he established

his zawiya in the midst of palm-groves and soon gathered nearly

a thousand followers. His austere doctrines are received with

enthusiasm in the Moslem states of Northern and Central Africa.

He established some one hundred sanctuaries in every considerable

place between Morocco and Mecca, and appointed mukaddemin or

lieutenants in nearly every part of Islam. Seniisi the elder died

in 1860 and was succeeded by his son, who bore the title of Al-

Mahdi. Under his rule the prosperity of the ziwiya at Jerabub is

said to have greatly increased. Pilgrims to Mecca from North
Africa, as well as those coming from ISomou and the Saharan pro-

vinces, flock there to seek his blessing. He not only receives caravans

of ivory and ostrich feathers from the different sultans of the in-

terior, but cargoes of arms and ammunition often arrive for him at

the almost unknown harbours of the coast. Rohlfs, Nachtigal, and
Duveyrier found their passage barred by Senusian agents. It was
confidently expected Senusi would make some demonstration at the

beginning of the 14th century of the Hijra (November 1882). His

followers were, however, doomed to disappointment. Most of the

Tripolitan sheikhs are affiliated to the Senusiya confraternity.

From an archaeological point of view Tripoli possesses an interest

equal to, if not greater than, that which attaches to Tunis. On
this subject the fullest information is afibrded by the book of the

Beecheys, and in a less degree by that of Mr Eae. The former is

illustrated by numerous plans and engravings and still afibrds the

safest guide to the antiquities of Tripoli. ( 'V. M. B.)

TRIPOLI, the capital of the above country, is situated

in 32° 53' 40" N. lat. and 13° 11' 32" E. long., on a pro-

montory stretching out into the Mediterranean and forming

a small bay. Its crenellated enceinte wall has the form of

an irregular pentagon. A line of small half-ruined forts

is supposed to protect one side of the harbour, and the

castle of the governor the other. The desert almost touches

the western side of the city, while on the east is the ver-

dant oasis of Meshiga, where are still to be seen the tombs

of the Caramanlian sultanas and the twelve-domed mar-

about of Sy Hamonda. In the town itself there are seven

» The Letters (London, 1819) of Richard Tally, who was consnl at

Tripoli from 1783 to 1793, throw a strange and vivid light on Tri-

politan life during the 18th century.
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principal mosques, six of them possessing lofty minarets

in the Turkish style. The streets are narrow, dirty, and

nnpaved ; there is no Europein quarter properly so called :

Tripoli is still a typical Moorish city. Its population num-
bers about 20,000.

TRIPOLI (Tardbulus), a town of Syria, capital of

Liwa, on the river Kadisha or Abu 'Ali, in 34° 26' N. lat.

and 35° 50' E. long., is situated in a fertile maritime plain

covered with orchards and dominated by a castle over-

hanging a gorge of the river, some parts of which are,

perhaps, the work of the crusaders. The port (Al-MlnA)

is about two miles distant, on a small peninsula. The
population is estimated at 17,000, with the port at 24,000
or a little more. Nearly half of these are Christians, the

Maronites preponderating. There is a considerable export

of silk cocoons and a native silk manufacture ; the sponge
fishery is a large industry ; tobacco is exported ; and soap

is made from the olive oil of the district. There are

eighteen churches, and several monasteries, nunneries, and
large khdns.

The ancient Phoenician city which we know only by its' Greek
name of Tripolis was the seat in Persian times of the federal

council of Sidon, Tyre, and Aradus, each of which cities had its

separate quarter in the "triple town" (see vol. xviiL p. 809). In
the second and first centuries B.C. it struck coins, on which it is

designated a " holy and autonomous " city. These are sueceeded
by imperial coins ranging from 32 B.C. to 221 a.d. About 450,
and again in 550, it was destroyed by earthquake. The Arabs
took it in 638 after a prolonged siege, the inhabitants withdrawing
by sea. It appears from Beladhori (p. 127) that at this time the
city still consisted of three fortified places. Mo'awiya recruited
the population by a colony of Jews ano gave it fortifications and a
garrison against the naval attacks of the Greeks, who, notwith-
standing, retook it for a brief space in the time of Abdalmalik
(Beladh., ut sup.). It was again taken by the Greeks in the war of
966-69 and was besieged by Basil II. in 996, after which date it

was held by a garrison in the pay of 'the Fatimito caliphs of
Egypt, who treated the city with favour and maintained in it a
trading fleet. At this time, according to the description of Nasiri
Khosrau (ed. Schefer, p. 40 sqq.), who visited it in 1047, it lay on
the peninsula of Al-Mina, bathed on three sides by the sea, and
had about 20,000 inhabitants and important industries of sugar
and paper-making. Of the great sea-walls and towers there are

still imposing remains. From this date till it was taken by the
crusaders, after a five years' siege, in 1109, the ruling family was
that of 'Ammar, who founded a library of over 100,000 volumes.
Under the crusaders Tripoli continued to flourish, exported glass

to 'Venice, and had 4000 looms (QuatremJre, Hist, des Sultans
Mamlouks, ii 103). In 1289 it was taken and destroyed by the
sultan Kalaiin of Egypt, and a new city was begun on the present
site, which rapidly ro-u to importance (Iba Bati'ita, i. 137). Its

mediaeval prosperity has obliterated most relics of remoter antiquity.

Se** Renan, Mission de Phiniciej p. 129 sqq.

TRIPOLITZA, officially Teipolis, a town of Greece,
capital of the nomarchy of Arcadia, is situated in a plain

3000 feet above sea-level, 22 miles" south-west of Argos.
The name has reference to the three ancient cities of Man-
tinea, Pallantium, and Tegea, of which Tripolitza is the
modern representative. Before the war of independence it

was the capital of the Morea and the seat of a pasha, with
about 20,000 inhabitants; but in 1821.it was taken and
sacked by the insurgents, and in 1825 its ruin was com-
pleted by Ibrahim Pasha. The town has since been re-

built, and now (1887) contains about 10,000 inhabitants.

TRISMEGISTUS. See Hermes Teismegistus.
TRISTAN. See Romance, vol. xx. p. 644 sq.

TRISTAN DA CUNHA, a group of three small vol-

canic islands, situated in the South Atlantic nearly midway
between the Cape of Good Hope and the coast of South
America, the summit of the largest being in 37° 5' 50" S.

lat. and 12° 16' 40" 'W. long. They rise from the low
submarine elevation which runs down the centre of the
Atlantic and on which are likewise situated Ascension, St.

Paul's Rocks, and the Azores ; the average depth on this

ridge is from 1600 to 1700 fathoms, while depths of 3000
fathoms are found on each side of it. The depth between

the islands is in some places over 1000 fathoms. Tristan,

the largest and northernmost island, is nearly circular in

form, about 7 miles in diameter, with a volcanic cone in

the centre (7640 feet). Precipitous cliffs, 1000 to 2000
feet in height, rise directly from the ocean on all sides,

except on the north-west, where there is an irregular plain,

100 feet above the sea, and 2| miles in length and i mile
in breadth. The crater of the central cone is said to be
filled with a freshwater lake which never freezes. Inac-

cessible Island, the westernmost of the group, is about 20
miles from Tristan. It is quadrilateral in form, the sides

being about 2 miles long. The highest point (1840 feet)

is on the west side ; all round there arc perpendicular clifis

1000 feet in height. At the base of these are in some
places narrow fringes of beach a few feet above the sea-

level. Nightingale Island, the smallest and most southern

of the group, is 10 miles from Inaccessible Island. Its

coasts, unlike those of the other two islands, are surrounded
by low cliffs, from which there is a gentle slope up to two
peaks, the one 1100 feet, the other 960 feet high. There
are two small islets—Stoltenkoff (325 feet) and Middle
(150 feet)—and several rocks adjacent to the coast. The
rocks are feldspathic basalt, dolerite, augite-andesite, side-

romelane, and palagonite ; some specimens of the basalt

have porphyritic augite. The caves in Nightingale Island

indicate that it has been elevated several feet. On almost

all sides the islands are surrounded by a broad belt of

kelp, the gigantic sonthern sea.--weed {Afacrocystis pi/rifera),

through which a boat may approach the rocky shores even

in stormy weather. There is no good or safe anchorage.

The beaches and lower lands are covered with a dense

growth of tussock grass (Spariina . arundinacea), 8 to

10 feet in height, which shelters millions of penguins

(Eudyptes chrysocoma), which there form their rookeries.

There is one small tree {Phylica nitida), which grows in

detached patches on the lower grounds. Independently

of introduced plants, fifty-five species have been collected

in the group, twenty-nine being flowering plants and
twenty-six ferns and lycopods. A majority of the species

are characteristic of the present general flora of the south

temperate zone rather than any particular part of it

:

botanically the group is generally classed with the islands

of the Southern Ocean. A finch {Nesospiza acunhx), a
thrush (Nesocichla eremita), and a water hen (Gallinula

nesiotis) are the only land birds—the first two being
peculiar to the islands. In addition to the penguins
numerous other sea birds nest on the islands, as petrels,

albatrosses, terns, skuas, and prions. One or two land
shells, a few spiders, several Coleoptera, a small lepidopter,

and a few other insects are recorded, but no Orthoptera or

Hymenoptera. The prevailing winds are westerly. De-
cember to March is the fine season. The climate is mild
and on the whole healthy, the temperature averaging 68°

Fahr. in summer, 55° in winter,—sometimes falling to 40°.

Rain is frequent ; hail and snow fall occasionally on the
lower grounds. The sky is usually cloudy. The islands

have a cold and barren appearance The tide rises and
falls about four feet.

The islands were discovered and named by the Portuguese in
1506. The Dutch described them in 1643. D'Etcheverri landed
on them in the year 1767, when he gave Nightingale and In-
accessible Islands their names. Their exact geographical position
was determined by Captain Denham in 1852, and the "Challenger"
completed the exploration of the group in 1873. 'When first dis-

covered the islands were uninhabited. Towards the end of the

18th and in the beginning of the 19th century several sealers resided

on them for longer or shorter periods. In 1816 the islands were
taken possession of by Great Britain. In 1817 the garrison was
withdrawn, but Corporal 'William Glass, his wife and family, and
two men were allowed to remain. This small colony received addi-

tions from time to time from shipwrecks, from whalers, and from

the Cape of Good Hope. In 1826 there were 7 men and 2 women
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besides children. In 1873 there were 84 inhabitants, in 1888 97.

They possess cattle, slieep, and geese. There are usually good

potato crops. The settlement has always been ou the flat stretch

of land on the north-west of Tristan, and is called Edinburgh. Two
Germans lived for several years on Inaccessible Island, but with

this exception there have been no settlements either ou this or on

Nightingale Island.

TRITON. The genus Triton was constituted by Lau-

renti, in his Synopsis Reptilium, and tLe name was adopted

by nearly all writers on A mphibia. In Brit. llus. Cat. :

Batrachia Gradientia, by G. A. Boulenger, the genus is

expanded and called by the name Molge, which was used

by Merreni in his Tcntamen Syst. Amphibia, 1820. The

genus belongs to the division Mecodonta of the family

Salamandiida in Strauch's classification (see Amphibia,

vol. i. p. 77
1
). The definition of Molge given by Boulenger,

which closely agrees with that of Triton adopted by Strauch,

is as foUows. Tongue free along the sides, adherent or

somewhat free posteriorly. Palatine teeth in two straight

or slightly curved series. Fronto-squamosal arch present

(except in M. cristatus), ligamentous or bony. Toes five.

Tail compressed. In Bell's British Reptiles, 2d ed., 1849,

four species were described as occurring in Britain. Ac-

cording to Boulenger, there are only three British species,

Molge crislata, Boul. (Laurenti), M. vulgaris, Boul. (Linn.),

and M. palmata, Boul. (Schneider). We give a short ac-

count of these under the names Triton cristatus, T. vul-

garis, and T. palmatus respectively.

The name Triton crisiat-us for the first species has been used by
a great number of authoritative writers on Amphibia, including

laurenti, Tschudi, Bonaparte, Duraeril and Bibron, and Strauch,

and also by Bell and Fleming among stuilents of British fauna.'

The diagnosis of T. cristatus is as follows :—The males have a

dorsal crest which is toothed ; the fronto-squamosil arch is absent

;

the colour of the ventral surface is orange with black spots. Thb
species is commonly known as the great water-newt. The average

length of the adult is 6 inches. The colours are mcst brilliant in

the male, and more developed in the breeding scason^pring and
summer—than in winter. The back is blackish or yellowish brown,

with round black spots ; the sides of the tail are white. The
dorsal crejt of the male is separated entirely from the tail crest,

and both disappear' in winter. The skin is covered with warty
tubercles. There are no parotids ; but glandular pores are present

over the eyes and in a longitudinal series along each side. The
species is pretty common in ponds and ditches in most parts of

Britain, but more abundant in the south than in the north ; in

the neighbourhood of London it is found in great numbers. Its

food consists of aquatic insects and other small animals ; in the

spring it devours the young tadpoles of the frog with avidity, and
occasionally it feeds on the smaller species, T. vulgaris. In winter

it hibernates, either ouitting the water and hiding under stones or

remaining torpid at the bottom of the water. It breeds chiefly in

May and June. As in all Salamandrida, a true copulation takes

place and the fertilization of the ova is internal. The female

deposits each egg separately in the fold of a leaf, which she bends
by means of her hind feet ; the adhesive slime surrounding the
vitellus keeps the leaf folded. The tadpole when first hatched is

much more fish-like in form than that of the frog, the body dimia-
ishing in thickness gradually to the end of the tail. A continuous
median fin runs along the back from the head, round the end of the
tail, along the ventral median line, to the region of the gills, thus
extending, as in many fish larvae, in front of the anus. The larva
possesses three paira of branched external gills, and in front of

these a pair of processes by which it can adhere to fixed objects in

the water. T. cristatus is abundant throughout Europe, ranging
from Sweden and Eussia southwards to Greece, and from Britain

to the Caucasus.

The diagnosis of T. vulgaris, the Zissolriton punctatus of Bell,

is :—Males with a dorsal crest continuous with the caudal, and
festooned ; belly not brilliantly coloured ; back spotted. This
species, often called the common or small newt, has a smooth skin,

no gkindular pores on the sides, b.ut two patches on the head. It
is as abundant in Britain as the former, or more so, but differs

somewhat in habits, in autumn and winter being almost entirely
terrestrial, and only living in water during the breeding season.
Like the former species it is carnivorous. It is found in most parts
of Britain, and throughout Europe, except in the south of France,
Spain, and Portugal i it also extends into temperate Asia.

T. palmaius Tschudi (Schneider), the Lissotriton palmipes of
Bell, is thus distinguished :—Male with dorsal crest, which is low

' The species of Triton are called in English efts, evets, or newts.

with an even margin and continuous with the caudal ; fronto.^

squamosal arch long ; toes in male webbed. Other less distinctive
features are that th^ back is flattened, with a raised line on each
side, and the tail in the male truncate, terminating in a short
slender filament. This species is not so common in Britain as the
other two ; it is widely distributed throughout Europe. It was
first discovered in Britain in 1843.'

Boulenger recognizes nineteen specie?"of Molge, of which nine
besides those found in Britain are European. Only two species
occur in America. Strauch gives twenty species.

TKIUMPH, an honour awarded to generais in ancient
Rome for decisive victories over foreign enemies; for
victories in civil war or over rebels a triumph was not
allowed. The power of granting a triumph rested with
the senate ; and it was a condition of granting it that
the victorious general, on his return from the war, should
not have entered the city until he entered it in triumph.
Lucullus on his return from Asia waited outside of Rome
three years for his triumph. The triumph consisted of a
solemn procession, which, starting from the Campus Martins
outside the city walls, passed through the city to the Capitol.

Rome was en fete, the streets gay with garlands, the
temples open. The procession was headed by the magis-
trates and senate, who were followed by trumpeters and
then by the spoils, which included not only arms, standards,
statues, itc, but also representations of battles, and of the
towns, rivers, and mountains of the conquered country,
models of fortresses, &c. Next came the victims destined
for sacrifice, especially white oxen with gilded horns.

They were followed by the prisoners who had not been
sold as slaves but kept to grace the triumph ; they were
put to death when the procession reached the Capitol. The
chariot which carried the victorious general (tritimphator)

was crowned with laurel and drawn by four horses. The
general was attired like the Capitoline Jupiter in robes of

purple and gold borrowed from the treasury of the god

;

in his right baud he held a laurel branch, in his left an
ivory sceptre with an eagle at the point. Above his head
the golden crown of Jupiter was held by a slave who re-

minded him in the midst of his glory that he was a
mortal man. Last came the soldiers shouting lo trmmphe
and singing songs both of a laudatory and scurrilous kind.

On reaching the temple of Jupiter on the Capitol, the
general placed the laurel branch (in later times a palm
branch) on the lap of the image of the god, and then
offered the thank-offerings. A feast of the magistrates
and senate, and sometimes of the soldiers and people, con-

cluded the ceremony, which in earlier times lasted one
day but in later times occupied several. A naval or

maritime triumph was sometimes celebrated for victories

at sea. Generals who were not allowed a regular triumph
by the senate had a right to trivunph at the temple of

Jupiter Latiaris on the Alban Mount.
TRIVANDRUM, a town of India, capital of the native

state of Teavancoee {q.v.), is situated in 8° 29' 3" N. lat.

and 76° 59' 9" K long., near the coast, not far from Capo
Comorin. It is the residence of the maharajah, and con-

tains an observatory and a museum, besides several other

fine buildings. Commercially it is inferior in importance

to Aleppi, the trade centre of the state. In ],881 it had a

population of 37,652.

TROAD AND TROY. The Troad (i; T/)<f)a's), Or land of

Troy, is the north-western promontory of Asia Minor.

The name " Troad " is never used by Homer,—who calls

the land, like the city, Tpolrj,—but is already known to

Herodotus. The Troad is bounded on the north by the

Hellespont and the westernmost part of the Propontis,

on the west by the ./Egean Sea, and .on the south by tho^

Gulf of Adramyttium. The eastern limit was variously^

defined by ancient writers. In the widest acceptation, the

Troad was identified with the whole of western and south-

western Mysia, from the iEsepus, which flows into the

xxnL — "
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Propontis a little west of Cyzicus, to the Caicus, which

Jovvs into the ^gean south of Atarneus. But the true

eastern boundary is undoubtedly the range of Ida, which,

starting from near the south-east angle of the Adramyttian

Gulf, sends its north-western spurs nearly to the coast of

the'Propontis, in the region west of the yEsepus and east

of the Granicus. Taking Ida for the eastern limit, we
have the definition which, as Strabo says, best corresponds

with the actual usage of the name Troad. Ida is the key

to the physical geograi)hy of the whole region ; and it is

the peculiar character which this mountain-system imparts

to the land west of it that constitutes the real distinctness

of the Troad from the rest of Mysia. Nature has here

provided Asia Minor with an outwork against invaders

from the north-west ; and as in the dawn of Greek legend

the Troad is the scene of the struggle between Agamem-
non and Priam, so it was in the Troad that Alexander

won the battle which opened a path for his further

advance.

The length of the Troad from north to south—taking a

straight line from the north-west point, Cape Sigeum (Yeni

Shehr), to the south-west point, Cape Lectum (Babh,-Calessi)

—may be roughly given as forty miles. The breadth, from

the middle point of the west coast to the main range of Ida,

is not much greater. The whole central portion of this

area is drained by the Mendere (the ancient Scaraauder),

which rises in Ida and is by far the most important river

of the Troad. The basin of the Menders is divided by
hills into two distinct parts, a southern and a northern

plain. The southern—anciently called the Samonian plain

—is the great central plain of the Troad, and takes its

modern name from Bairamitch, the chief Turkish town,

which is situated in the eastern part of it near Ida. It

is of an elongated form, the extent from north to south

being large in proportion to the average width, and is en-

closed by hills which, especially towards the south, are low

and undulating. From- the north end of the plain of Bair-

amitch the Mendere winds in large curves through deep

gorges in metamorphic rocks, and issues into the northern

plain, stretching to the Hellespont. This is the plain of

Troy, which has an average length of seven or eight miles

from north to south, with a breadth of some two or three

from east to west. The hills which enclose it on the south

and east are quite low, and towards the ea.st the acclivities

are in places so gentle as to leave the limits of the plain

somewhat indefinite. Next to the basin of the Mendere,
with its two plains, the best marked feature in the river-

system of the Troad is the valley of the Touzla, the ancient

Batniois. The Touzla rises in the western part of Mount
Ida, south of the plain of Bairamitch, from which its

valley is divided by hills ; and, after flowing for many
miles almost parallel with the south coast of the Troad,

from which, at Assus, it is less than a mile distant, it

enters the jEgean about ten miles north of Cape Lectnm.
Three alluvial plains are comprised in its course. The
easternmost of these, into which the river issues from
higged mountains of considerable height, is long and
narrow. The next is the broad plain, which is overlooked
by fhe lofty site of Assus, and which was a fertile source

of supply to that city. The third is the plain at the

embouchure of the river on the west coast. This was
anciently called the Halesian ('AAjjcrioi') plain, partly from
the maritime salt-works at Tragass, near the town of

Hamaxitus, partly also from the hot salt-springs which
exist at some distance from the sea, on the north side of

the river, where large formations of rock-salt are also

found. Maritime salt-works are still in operation at the

mouth of the river, and its modern name (Touzla = salt)

preserves the ancient association. A striking feature of

the southern Troad is the high and narrow plateau which

runs parallel with the Adramyttian Gulf from east to west,

forming a southern barrier to the valley of the Touzla,

and walling it off from a thin strip of seaboard. This
plateau seems to have been formed by a volcanic upheaval
which came late in the Tertiary period, and covered the

limestone of the south coast with two successive flows of

trachyte. The lofty crag of Assus, washed by the sea, is

like a tower standing detached from this line of mountain-
wall. The western coast Ls of a difl'erent character.

North of the Touzla extends an undulating plain, narrow
at first, but gradually widening. Much of it is covered

with the valonia oak {Qzisrcus jEgilops), one of the most
valuable products of the Troad. Towards the middle of

the west coast the adjacent ground becomes higher, with
steep acclivities, which sometimes rise into peaks ; and
north of these, again, the seaboard subsides towards Cape
Sigeum into rounded hills, mostly low.

The timber of the Troad is supplied chiefly by the pine- Natural

forests on the slopes of Mount Ida. But nearly all the prodW-t.

plains and hills are more or less well wooded. Besides the

valonia oak, the elm, willow, cypress, imd tamarisk shrub
abound. Lotus, galingale, and reeds are still plentiful,

as in Homeric days, about the streams in the Trojan plain.
,

The vine, too, is cultivated, the Turks making from it a
kind of syrup and a preserve. In summer and autumn
v.ater-raelons are among the abundant fruits. Cotton,

wheat, and Indian corn are also grown. The Troad is,

indeed, a country highly favoured by nature—with its

fertile plains and valleys, abundantly and continually irri-

gated from Ida, its numerous streams, its fine west sea-

board, and the beauty of its scenery. Under a good
government, it could not fail to be exceedingly prosperous.

Under Turkish rule, the natural advantages of the land

suffice to mitigate the poverty of the soarse population,

but have scarcely any positive result.

In the Homeric legend, with which the story of the Early

Troad begins, the people called the Troes are ruled by a'''^'°'J'

king Priam, whose realm includes all that is bounded by
J^'*",'

.

" Lesbos, Phrygia, and the Hellespont " {II., xxiv. 544),

i.e., the whole " Troad," with some extension of it, beyond
Ida, on the north-west. According to Homer, the Achseans
under Agamemnon utterly and finally destroyed Troy, the

capital of Priam, and overthrew his dynasty. But there is

an Homeric prophecy that the rule over the Troes shall be

continued by ./Eneas and his descendants. From the
" Homeric " Hymn to Aphrodite, as well as from a passage

in the 20th book of the Iliad (75-353)—a passage un-

doubtedly later than the bulk of the book—it is certain

that in the seventh or sixth century B.C. a dynasty claim-

ii.g descent from ./Eneas reigned in the Troad, though the

extent of their sway is unknown. The Homeric tale of

Troy is a poetic creation, for which the poet is the sole

witness. The analogy of the French legends of Charle-

magne warrants the supposition that an Achaian prince

once held a position like that of Agamemnon. We may
suppose that some memorable capture of a town in the

Troad had been made by Greek warriors. But we cannot

regard the Iliad in any closer or more exact sense as the

historical document of a war. The geographical compact-

ness of the Troad is itself an argument for the truth of

the Homeric statement that it was once united under a

strong king. How that kingdom was finally broken up is

unknown. Thracian hordes, including the Treres, swept

into Asia IMinor from the north-west about the beginning

of the seventh century B.C., ard it is probable that, like

the Gauls and Goths of later days, these fierce invaders

made havoc in the Troad. The Ionian poet Callinus has

recorded the terror which they caused furthei south.

A new period in the history of the Troad Segins with

the foundation of the Greek settlements. Tiie earliest
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and most important of these were JEolic. Lesbos and

Cyme in ^olis seem to have been the chief points from

which the first ^olic colonists worked their way into the

Troad. Commanding positions on the coast, such as

Assus and Sigeum, would naturally be those first occupied;

and some of them may have been in the hands of ^olians

as early as the 10th century B.C. It appears from Hero-

dotus (v. 95) that about 620 B.C. Athenians occupied

Sigeum, and were resisted by yEolic colonists from Jlyti-

lene in Lesbos, who had already established themselves in

that neighbourhood. Struggles of this kind may help to

account for the fact noticed by Strabo, that the earlier

colonies had often migrated from one site in the'Troad to

another. Such changes of Beat have been, he observes,

frequent causes of confusion in the topography; and the

fact has an important bearing on attempted identifications

of the more obscure ancient sites.

Among the Greek towns in the Troad, three stand out

with especial prominence—Ilium in the north, Assus in

the south, and Alexandria Troas in the west. The site of

the Greek Ilium is marked by the low mound of Hissarlik

(" place of fortresses ") in the Trojan plain, about three

miles from the Hellespont. The early Greek settlers in

the Troad naturally lovtd to take Homeric names for

their to\\!i3. The fact that Homer places the town of

Dardania far inland, on the slopes of Ida, did not hinder

the founders of the .Eolic Dardanus from giving that

name to their town on the shores of the Hellespont. The
site of the histo)ical Thymbra, again, cannot be reconciled

V ith that of the Homeric Thymbra. Similarly, the choice

of the name Ilion in no way justifies the a-ssumption that

the Greek settlers found that spot identified by tradition

with the site of the town which Homer calls Ilios. It

does not even warrant the hypothesis that they found a
shrine of Athene Ilias existing there. For them, it would
be enough that the .';ounding name could be safely appro-

priated,—the tnie site of Homeric Ilias being forgotten or

disputed,—and that their town was at least in the neigh-

bourhood of the Homenc battlefields. The Greek Ilium

may have been founded about 700 B.C. It is noticeable

that no ancient writer suggests a later date than the time

of Croesus (c. 550 B.C.); and Stiabo says that the

establishment of the colony at Hissarlik—after previous

occupation of a difTerent site—took place " in the time

of the Lydiaus" (tVt AvSwi-). It would be reasonable to

infer that the Greek Ilium preserved some well-marked

traces of Lydian influence, perhaps in architecture or art,

perhaps in manners or traditions. The traces of Lydian
workmanship found in the excavations at Hissarlik are

thus easily explained, without recourse to the shadowy
hypothesis of a distinct Lydian settlement on the spot.

When Xerxes visited the Trojan plain, be " went up to

the Pergamon of Priam," and afterwards sacrificed to the

Ilian Athene (Herod., vii. 42). It is doubtful whether the
" Pergamon '" meant was at the Greek Ilium, or at another
site (to be mentioned presently), BunArbashi ; strong

reasons in favour of the latter have lately been adduced
by Mr George Nikolaides, in his 'IXiaSo^ iTparq-ytKij

Atao-Ktv)}. In the 4th century Ilion is mentioned among
the towns of the Troad which yielded to Dercyllidas (399
B.C.), and as captured by Chanderaus (359 B.C.). It pos-

sessed walls, but was a petty place, of little strength. Iij

344 B.C. Alexander, on landing in the Troad, visited

Ilium. In their temple of Athene the Ilians showed him
arms which had served in the Trojan war, including the
Khield of Achilles. Either then, or after the battle of

Granicus, Alexander directed that the town should be
enlarged, and should have the rank of "city," with politi-

cal independence, and exemption from tribute. The battle

of Ipsus (301 B.C.) added north-western Asia Jlin^r to the

dominions of Lysimaclius. who executed the intention^
of Alexander. He gave Ilium a wall 5 miles in circum^
ference, incorporating with it some decayed towns of the
neighbourhood, and built a handsome temple of Athene.
In the 3d century B.C. Ilium was the head of a federal
league (koiioV) of free Greek towns, which probably in-

eluded the district from Lampsarus on the Hellespont to
Gargara on the Adrarayttian Gulf. Twice in that
century Ilium was visited by Gauls. On the first occasion
(278 B.C.) the Gauls, under Lutariu.<!, sought to establish
a stronghold at Ilium, but speedily abandoned it as being
too weak for their purpose. Forty years later (218 B.C.)
Gauls were brought over by Attains I. to help him in his
war against Achjeus. After deserting his standard they
proceeded to pillage the towns on the ne!!es]iont, and
finally besieged Ilium, from which, however, they were
driven off by the troops of Alexandria Troas. At the
beginning of the 2d century B.C. Ilium was in a state of
decay. As Demetrius of Scepsis tells us, the houses "had
not even roofs of tiles," but merely of thatch. Such a
loss of prosperity is sufficiently cxjilained by the incursions
of the Gauls and the insecure state of tlie Tread during
the latter part of the 3d century. The temple of the Ilian

Athene, however, retained its prestige. la 192 B.C.

Antiochus the Great visited it befors .sailing to the aid of

the ^tolians. In 190 B.C., shortly before the battle of

Magnesia, the Romans came into the Troad. At the
moment when a Roman army was entering Asia, it was
politic to recall the legend of Roman descent from iEneas.
Lucius Scipio and the Ilians were alike eager to do so.

He offered sacrifice to the Ilian Athene; and after the
peace with Antiochus (189 B.C.) the Romans annexed
Rhoeteum and Gergis to Ilium, " not so much in reward
of recent services, as in memory of the source from which
their nation sprang." The later history of Ilium is little

more than that of Roman benefits. A disaster befell the
place in 85 B.C., when Fimbria took it, and left it in ruins;
but Sulla presently caused it to be rebuilt. Augustus,
while confirming its ancient privileges, gave it new terri-

tory. Caracalla (211-217 a.d.) visited Ilium, and like

Alexander paid honours to the tomb of Achilles. The
latest coins found on the site are those of Constantius
II. (337-361). In the 4th century, as some rhetorical
" Letters " of that age show, the Ilians still did a profit-

able trade in attracting tourists by their pseudo-Trojan
memorials. After the 4th century the place is lost to

view. Bat we find from Constantine Porphyrogenitus

(911-959) that in his day it was one of the places in the

Troad which gave names to bishoprics

While the Greek Ilium at Hissarlik owed its importancaAs"-

to a sham pretension, which amused sight-seers and occa-

sionally served politicians, Assus, on the south coast, has

an interest of a more genuine kind, and is, indeed, a better

type of ancient town-life in the Troad. Its situation is

one of the most magnificent in all the Greek lands. The
seaward faces of the isolated and sea-washed rock on

which Assus stood are carved to south and south-west

into terraces. The natural cleavage of the trachyte into

joint planes had already scarped out shelves •which it was
comparatively easy for human- labour to shape ; and so,

high up n this cone of trachyte, the Greek town of Assus

was buil with its colonnades, baths, theatre, its public

walks and its monuments of the dead, mounting tier above

tier, till the summit of the crag was crowned with a Doric

temple of Athene. The view from the summit is not

only very beautiful but also of great historical interest.

In front is Lesbos, one of whose towns, Methymna, is said

to have sent forth the founders of Assus, as early, perhaps,

as 1000 or 900 B.C. The whole south coast-line of the

Troad is seen, and in the south-east the ancient territory
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of JPcrgamum, from whose masters the possession of Assus

parsed to Rome by the bequest of Attalus m. (133 B.C.).

The great heights of Ida rise in the east. Northward the

Touzla is seen winding through its rich valley from a

rocky defile in the east to the oak-forests in the western

hills. This valley was traversed by the road which St

Paul must have followed when he came overland from
Alexandria Troas to Assus, leaving his fellow-travellers to

proceed by sea. The north-west gateway of Assus, to

which this road led, is still flanked by two massive towers,

of Hellenic work, and of an age which leaves no doubt
that they are the same between which St Paul entered

the town. On the shore below, the ancient mole at which

he embarked for Mytilene with his companions can still

be traced by large blocks under the clear water. Assus
affords the only harbour on the 60 miles of coast between
Cape Leotum and the east end of the Adramyttian Gulf

;

hence it must always have been the chief sliipping-place

for the exports of the southern Troad. Too much off the

highways to become a centre of import trade, it was thus

destined to be a commercial town, content with a modest
provincial prosperity. The great natural strength of the

site protected it against petty cssailants ; but, like other

towns in that region, it has known many masters,

—

Lydians, Persians, the kings of Pergamiun, Eomans, and
Ottoman Turks. From the Persian wars to about 350
B.C. Assus enjoyed at least partial independence. It was
about 348-3-15 B.C. that Aristotle spent three years at

Assus with Hermeas, an ex-slave who had succeeded his

former master Eubulus as despot of Assus and Atarneus.

Aristotle has left some verses from an invocation to Arete
(Virtue), commemorating the worth of Hermeas, who had
been seized by Persian treachery and put to death.

Under its Tui'kish name of Beihram, Assus ^ is still the
commercial port of the southern Troad, being the place to

which loads of valonia (acorn-cups for tanning) are con-

veyed by camels from all parts of the country. The
recent excavations at Assus, conducted by explorers repre-

Benting the Archaeological Institute of America, have
yielded results far more valuable for the history of Greek
art and architecture than any excavations yet undertaken
in the Troad. The sculptures form one of the most
important links yet discovered between Oriental and
early Greek art, especially in respect of the types of

animals. The later Hellenic town-walls of Assus also well

repay the new study which they have received. With
their ramparts, towers, and posterns they form the finest

and most instructive ej?tant specimen of Greek military

jengineering. The director of the exploration, Mr J. T.

Clarke, published in 1882 an excellent report on the work
(eo far as it had then been carried.

Alexandria Troas stood on the west coast at nearly its

middle point, a little south of Tenedos. It was buUt by
Antigonus, perhaps about 310 B.C., and was caDed by him
Antigonia Troas. Early in the nest century the name
was changed by LysLmachus to Alexandria Troas, in

honour of Alexander's memory. A-s the chief port of

north-west Asia Minor, the place prospered greatly in

Roman times, and the existing remains sufficiently attest

its former importance. The site is now covered with
valonia oaks; but the circuit of the old walls can be traced,

and in several places they are fairly weU preservt 1. They
had a circumference of about 6 English miles, and were

' The name Assus probably means " Jwelling," " town," being con-
nected witb the Sanskrit vas, " to dwell," which appears in the
Greek aslii, and also in tlie ending of such names as Mylasa and
Larissa, where in Greek the 8 is alternatively single or double—an
tod^'iig which, as Fligier has shown, is found in old town names from
India to Dacia. Homer supplies an example in his " steep Pedasus

"

on the Satniois, and it has been suggested by Jlr J. T. Clarke that
''edasus may have been identical in site with the later Assus.

fortified with towers at regular intervals. Remains of some

ancient buildings, including a bath and gymnasium, can be

traced within this area. The harbour had two large basins,

now almost choked with sand. A Roman colony was sent

to the place, as Strabo mentions, in the reign of Augustua

The abridged name "Troas" (Acts xvi. 8) was probably

the current one in later Roman times. The site is now
called Eski Stambul.

Many classical sites of less note m the Troad have been

identified with more or less certainty. Neandria seems to

be rightly fixed .by Mr F. Calvert at Mount Chigri, a hill

not far from Alexandria Troas, remarkable for the fine

view of the whole Troad which it commands. Cebrene

has been conjecturally placed in the eastern part of the

plain of Bairamitch, Pal^scepsis being further east 6n

the slopes of Ida, while the new Scepsis was near the site

of Bairamitch itself. The evidence for this, however, is

ambiguous. At the village of Kulaklee, a little south of

the mouth of the Touzla, some Corinthian columns and
other fragments mark the temple of Apollo Smintheus
and (approximately) the site of the Homeric Chryse.

CoIon» was also on the west coast, opposite Tenedos.

Scamandria occupied the site of Eneh, in the middle of

the plain of Bairamitch, and Cenchrete was probably some
distance north of it. The shrine of Palamedes, mentioned
by ancient writers as existing at a town called Polymedium,
has been discovered by Mr J. T. Clarke on a site hitherto

unvisited by any modem traveDer, between Assus and
Cape Lectum. It proves to have been a sacred enclosure

(umenos) on the acropolis of the tows ; the statue of

Palamedes stood on a rock at the middle of its southern

edge. Another interesting discovery has been made by

Mr Clarke,—viz., the existence of very ancient town walls

on Gargarus, the highest peak of Ida.

The modem discussion as to the site of Homeric Trey .site .•

may be considered as dating from Lechevalier's visits to ''omcm

the Troad in 1785-8C. Homer describes Troy as "a great
'^'"^

town," "with broad streets," and with a high acropolis, or

"Pergamus," rising above it, from which precipitous rocks

descend abruptly to the plain beneath. These are the

precipices over which the Trojans proposed to hurl the

wooden horse, " when they had dragged it to the summit."
Homer marks the character of the acropolis by the epithets
" lofty," " windy," and more forcibly still by " beetling."

One site in the Trojan plain, and one only, satisfies this

most essential condition. It is the hill at its southern

edge called the Bali Dagh, above the village of Bunar-
bashi. It has a height of about 400 feet, with sheer

precipices descending on the south and south-west to the

valley of the Scamander (Mendere). Remains found upon
it—though it has never yet been thoroughly explored

—

show it to have been the site of an ancient city. Homer
describes two natural springs as rising a little to the

north-west of Homeric Troy. A little to the north-west

of Bundrbashi these springs still exist. " This pair of rivu-

lets are the immutable mark of nature by which the height

towering above is recognized as the citadel of Ilium " (R
Curtius).

The low mound of Hissarlik—the site of the Greek
Ilium—stands only 112 feet above the level of the open

plain in which it is situated. To call it "beetling"

(6<l>pv6e<Ta-a) would have been a travesty of poetical

licence on which no poet could have ventiued, and to

describe it aa "lofty" or "windy" would have been not

less strange. There are no natural springs near it, such

as Homer mentions. The .^olic settlers, having called

the place Hion, naturally persisted in "maintaining its

identity with Troy. Polemon, a native of -the Greek

Ilium, who lived about 200 B.C., declared that his fellow-

townsmen couid ^liQ^ the very stone on :which -Palamedes
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lad given lessons m the game of draughts. The only

Dther ancient writer u-ho is known to have admitted the

nian claim is Hellanicus of Lesbos (c. 4S2-397 B.C.), who,

as Strabo remarks, wished "to gratify the Hians, as is his

wont." Like the Ilians, Hellanicus was of .(Eolian origin

;

and in compiling the local legends of various places he is

known to have been wholly uncritical, merely repeating

what was told to him as he had heard it. On the other

hand, the claim of the Greek Ilium to stand on the site of

Troy was decisively rejected by the general consent of

those ancient writers who had any claim to critical

authority. The orator Lycurgus (c. 332 b.o.) speaks of

the site of Troy as desolate, and this at a moment when

the recent visit of Alexander the Great to the Greek lUum

(334 B.C.) had drawn attention to the claim made by its

inhabitants. Demetrius, a native of Scepsis in the Troad,

who flourished about 160 B.C., wrote a book entitled

T/xjiKos AtttKoo-jUos ("The Marshalling of the Trojans"),

an ejchaustive commentary on the catalogue of the Trojan

forces in the second book of the Iliad. Denietriiis knew
the topography of the Troad as thoroughly as he knew the

text of Homer. The extant notices of his work, which

had a great reputation in antiquity, warrant the belief

that he was not only learned but acute. In the Diacosmus,

which was the chief work of his life, he muse have

bestowed much thought on the question as to the site of

Homeric Troy,— the central point of his subject. He
pronounced decidedly, as we know from Strabo, against

the claim of the Greek Ilium. It has been suggested

that Demetrius rejected the Tlian claim because, as a

native of Scepsis, he was jealous of Ilium,—a suggestion

which is not only absurd in itself, since it assumes that

such a motive would have induced Demetrius to mar his

life's work, but also betrays ignorance of Strabo's text.

Scepsis was not a possible claimant of the contested

honour, since it was not in the plain of Troy but in the

plain of Bairamitch ; and further, Demetrius had already

provided in another manner for the Homeric dignity of

Sceysi* by making it the royal seat of .fineas on the

strength of its position relatively to Lyrnessus. The
verdict of Demetrius against the Ilian claim was also the

general verdict of the other ancient writers consulted by
Stra't'O, as the latter's language shows. From the passage

in which Strabo notices the various definitions of the Troad
(xiii. § 4) it appears that among such writers were the

following historians and geographers :—Charon of Lamp-
sacus (flor 500 b.c), Damastes of Sigeum (400 B.C.),

Scylax of Caryanda (350 b.c), Ephorus of Cyme (340
B.C.), Eudoxus of Cyzicus (130 B.C.). It is to such vriters

as these that Strabo refers when he indicates the general

consent of his authorities. In favour of the claim of the

Greek Ilium, on the other hand, there are only two literary

witnesses, and these, as we have seen, are alike worthless.

Equally valueless from a critical point of view is the fact

that the Ilian claim was sometimes allowed by soldiers

or statesmen who wished to utilize Trojan memories.

They required an official Troy, and they cared not where
they found it. Nothing could more curiously illustrate

the extreme poverty of the case for the Greek Ilium than
the fact that some of its advocates have been reduced to

arguing as if Alexander and Lucius Scipio, when they
led their armies through the Troad, had been conducting
archccologioal excursions, and as if their acquiescence in a
convenient local myth had the weight of independent
critical testimonies.

In negativing the Ilian claim the conclusion of ancient
criticism has been confirmed by a great preponderance of

modern opinion. Since Lechevalier visited the Troad in

1785-86 an overwhelming majority of competent judges
have favoured his belief that the Bali Dagh above Bun4r-

bashi was the Pergarous of the Homeric poet's oonceptiou.

Before Leake's visit this opinion had been expressed by
Choiseul-Gouffier, Morritt, Hawkins, Gel), and Hamilton.
Leake spoke with a decision which derives additional
weight from the habitual sobriety of hia acute jndgment,
and from the care with which, in this case, he had ex-

amined the alleged objections to the view nhich he finally

adopted He remarks that no one accustomed to observe
the sites o* ancient Greek towns could fail to fix on Bunir-
bashi " for the site of the chief place of the surrounding
country." So Mr Tozer, in his Iltr/.'daiids of Turhy, says:
" A person accustomed to observe the situation of Hellenic

cities would at once fix on this as far more likely to have
recommended itself to the old inhabitants of the country
than any other in the neighbourhood." Count von Moltke
has expressed the same opinion, that "he knew iTo other
sits in the Trojan plain for a chief town of ancient time."

Another supporter of Buudrbashi is Forchhammer. Another
is Kiepert. The opinion of Ernst Curtius has been already

cited. But space precludes more names ; it is enough to

say that the correspondence of the Bali Dagh with the

Homeric Pergamus— a correspondence absolutely unique
in the Trojan plain—has been recognized with virtual una-

nimity by modern travellers who have patiently inspected

the scenery of the Iliad, having competent knowledge, aud
being free from bias iu favour of a theory formed before

their visit. Partial excavations on the summit of the Bali

Dagh h.^ve been more than once undertaken, with the result

of discovering ancient walK Pottery, too, has been found
there, part of which is allowed on all hands to be probably

as old, at least, as 900 B.C. But the Bali Dagh has never

yet been explored with any approach to thoroughness.

The result of the excavations conducted by Dr Schlie-

mann o.i the mound of HissarEk has been to lay bare

the remains of the Greek Ilium, and also, below these,

some prehistoric remains of a rude and poor kind Tt.

Trey, his first book on the subject, the explorer held that

the remains of the Greek Ilium ceased at a depth of 6 feet

below the surface, aud that all the other remains, down to

521 feet, were prehistoric He distinguished the latter

into five groups, representing five prehistoric "cities"

which had succeeded each other ou the site ; and iu Lis

second work, //io.% he added to these a sixth prehistoric

city, on the strength of some scanty \ estiges of supposed

Lydian workmanship, found at a depth of 6i feet. In

both books, Homeric Troy was identified v,iih the third

prehistoric city from the bottom, which was supposed to

have been destroyed, though not totally, by fire. Professor

Jebb was the first to show (1) that the lines of demarcation

between the alleged prehistoric strata, as drawn iu Ilios,

could not be accurate, and (2) that, if any part of the pre-

historic remains could be supposed to represent Homeric

Troy, it must be that part which Dr Schliemanu had called

the second city from the bottom, and the destruction of

which by fire appeared to have been total. In 1882 the

architects employed by Dr Schliemann proved that the

stratification given in Ilios had in fact been incorrect.

The errors, too, afi'ected precisely that region of the deposit

which was most important to the Trojan hypothesis, viz.,

the lower strata. In Dr Schliemann's third volume, Troja,

these errors were admitted ; and Troy was now identified,

no longer with the third city, but with the second, of ^\hich

the supposed area was now enlarged. Another fact to

which the English critic had drawn attention was that the

remains of the Greek Ilium must extend to a considerably

greater depth than 6 feet below the surface. Further

examination confirmed this view also. It showed that the

remains on the mound at Hissarlik belong to the following

periods or groups. (1) At the top, the remains of the

Greek Ilium as it existed iu the Roman age, i.t., as rebuilt
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after its destruction by Fimbria in 85 B.C. (2) A city

which, like the former, extended beyond the mound of

Hissarlik (its acropolis) over the adjacent plain. This

corresponds with the Greek Ilium of the Macedonian age,

as embellished and enlarged by Lysimachus, c. 300 B.C.

(3) A smaller city, probably confined to the mound. Here
we may recognize the Greek Ilium as it existed before the

Macedonian age. It was a small and poor place, as appears

from the known incidents of its history in the 5th and 4th

centuries B.C., owing its chief importance to the shrine of

Athene Ilias. (4) A petty town or village, confined to the

mound, and poorly built. The evidence of architecture

fails to decide whether it was Hellenic or not ; if Hellenic,

it might represent the primitive settlement of the jEoHc
colonists, perhaps c. 700 B.C. It was a small house in this

village that Dr Schliemann at first identified with Priam's

palace. The ground-plan shows four rooms, of which the

largest measured 24 feet 4 inches by 12 feet. (5) A large

town, to which the mound was only acropolis, and which
extended to some distance south and south-east over the

plain. These remains are unquestionably prehistoric. (6)

A few remains of a small settlement which, if indeed distinct

from No. 5, preceded it. The reason for distinguishing

6 from 5 is that some of the acropolis buildings of 5 are

above those of 6, and seem to have been built on carefully

levelled ground. Apart from aichitectural evidence, objects

foimd in the excavations provo that the remains of the

historical age extend much below 6 feet. One of these

was a terra-cotta disk, stamped with the head of a warrior,

in an advanced style of workmanship, found at 26 feet 3

inches below the surface {Troy, p. 294). Another is a terra-

cotta ball, _found at 26 feet, which cannot be older than c.

360 B.C. Then, at 20 feet, was found another terra-cotta,

marked with the Greek letter P. A piece of ivory, belong-

ing to a seven-stringed lyre, and therefore not older than
c. 660 B.C., was found at 26 feet. Thus we have at His-

sarlik the remains of the Greek Ilium in three successive

phases,—Roman, Macedonian, and Molic, and below these

the remains of at least one prehistoric settlement, the age
and origin of which are unknown.

ir>ielr re- We can no longer either prove or disprove that these
laiion to prehistoric remains are those of a town which was once

• taken after a'siege, and which originally gave rise to the

legend of Troy. But most certainly it is not the " lofty
"

Troy of which the Homeric poet was thinking when he
embodied the legend in the Iliad. The conception of

Troy which dominates the Iliad is based on the site at

Bundrbashi, and suits no other. The sole phrase in the

epic which favours Hissarlik occurs in book xx. (216 sq.),

where Dardania is said to have been built on the spurs of

Ida, when Uios "had not yet been built in the plain "; and
this phrase occurs in a passage which, as the best recent

critics agree, is one of the latest interpolations in the Iliad,

having been composed after the Greek Ilium had actually

arisen "in the plain." Its purpose was the same as that

which appears in the Hymn to Aphrodite, viz., to glorify

reputed descendants of .^neas, and it probably belongs to

the same age, the 7th century B.C. The tactical data of the

Iliad—those derived from the incidents of the war—can-

not be treated with such rigour as if the poem were a

military history. But Nikolaides has shown that they can

at least be brought into general agreement with the site

,at Bunirbash), while they are hopelessly incompatible with

Hissarlik. The Iliad makes it clear that the general

description of the Trojan plain was founded on accurate

knowledge. At this day all the essential Homeric features

can be recognized. And it is probable that the poet who
created the Troy of the Iliad knew, personally or by
description, a strong town on the Bali Dagh above Bundr-
ba-shi.- The legend of» the siege may or may not have

arisen from an older town at Hissarlik, which had then

disappeared. The poet might naturally place his Troy
in a position like that of the existing strong city on the

Bali Dagh, giving it a " beetling " acropohs and handsome
buildings, while he also reproduced the general course of

the rivers and that striking feature,—an indelible mark of

the locality,—the natural springs at the foot of the hill, just

beyond the city gates on the north-west. But, while he

thus imagined his Troy in the general likeness of the town
on the Bali Dagh, he would retain the privilege of a poet

who was adorning an ancieut legend, and whose theme
was a city that had long ago vanished. Instead of feeling

bound to observe a rigorous accuracy of local detail, he
would rather feel impelled to avoid it ; he would use his

liberty to introduce some traits borrowed from other scencB

known to him, or even from imagination. To this extent,

and in this sense, his topography would be eclectic. Such
a consideration might sufiice to explain the fact, well

known to those who have studied this question on the

spot, that neither Bunirbashi nor any other one site can

be harmonized with every detail of the poem. The re-

commendations of BunArbashi are, first, that it satisfies

the capital and essential conditions, while no other site

does so, and secondly, that the particular difficulties

which it leaves unsolved are relatively slight and few.

This character of Homeric topography becomes still easier

to understand, if, as most critics would now concede, our

Iliad contains' work of various hands and ages. Few
questions, perha{)s, of equal literaiy interest have been bo

much confused by inattention to the first conditions of

the problem The tale of Troy, as the Iliad gives it, is

essentially a poetical creation ; and we have no evidence

Otter than the Iliad. That is, our sole data are (1) of the

mythical class, (2) of inadequate precision, and (3) of un-

certain origin. But they show a general knowledge of the

ground ; and the question is how far particular features of

the ground can be recognized in the poem. It may be

doubled whether the case admits of any solution more
definite than that which has been indicated above.

Bibliography.—1. Works dealing with the Troad generally,

—

Strabo, bk. xiii. oh. 1, is the principal source for the ancient Troad.
Of books by modoru travellers in Asia Minor the following may be
mentioned :—Philip Barker Webb, in the Italian Biblioteca Acerbi,

June and July, 1821, whose studies are better known through the
French edition, Topographic de la Troade, ISJlj W. Jl. Leake,
Journal of a Tour in Asia Minor, London, 182-t ; P. de Tchihatchef,
Asie Mineure, kc, Paris, 1853-69; R. Virchow, "Bcitrage zur
Landesknnde der Troas," in Trans, of Berlin Acad., 1879 ; H. F.

Tozer, The Highlands of Turkey, 1869 ; H. Schliemann, Reise dli>

Troas in, Mai, 1881 ; Jos»ph T. Clarke, RcpoH on the Investigations

at Assos, Boston, U.S.A., and London, 1882, including "Notes on
the Geology and Topography of the Troad " by J. S. Diller, and on
'Bunarbashi," &c., by W. C. Lawton and C. H. AValker. J. T.

Clarke's "Notes on Greek Shores," in the Jieport of the Archeeo-
logical Institute of America for 1880, are also valuable.

2. For the question as to the site of Troy, see— Lechevalier,

Voyage de la Troade, Paris, 1802 ; Gustave D'Eichthal, Le Site de
Troie selon Lechevalier, kc, Paris, 1875 ; H. Schliemann's Troy
(1875), Ilios (1880), Troja (1884), which contain many good plans
and illustrations : E. Brentano, Zur Los-ang dcr troianischen Frage,
Heilbronu, 1881, and Troia und Neu-Ilion, ibid., 1882 ; R. C. Jebb,
" Schliemann's Ilios," in Edinb. Ecv., No. cccxiv., April, 1881 ; Id.,
•' Homeric and Hellenic Lium," in Journ. of Hellenic Studies, vol.

ii. pp. 7-43, 1881; Id., " The Fuins at Hissarlik," ii?W., iii. 185-217,

18e2; Id., "Homeric Troy," in Fortnightly Keview, April, 1884;
G. Nikolaides, 'IXidSos ^Tpaniyir.Ti AiaaKevfi, Athens, 1883 ; P. W.
Forchhammer, Erhldrung der Ilias, atf Orund der in der beigegc-

lenen Original-Karte von Spratt and Forchhammer dargcstclltcn

lopischen und physischen Eigenthiimlichkeitcn dcr Troischcn Elene,
Kiel, 1884 ; and W. J. Stillman, "Les Decouvertes de Schliemann,"
in the journal L'Homme, Paris, October, 1884. (R. C. J.)

Legend of Teoy.

According to Greek legend, the oldest town in the

Troad was that founded by Teucer, who w^s a son of

the river Scamander itnd the nymph Idfea. Tzetzes says
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that the Scamander in question was the Scamander in

Crete, and that Teucer was told by an oracle to settle

wherever the " earth-born ones " attacked him. So when

he and his company were attacked in the Troad by mice,

which gnawed their bow-strings and the handles of their

shields, he settled on the spot, thinking that the oracle

was fulfilled. He called the town Sminthiiuu end built

a temple to Apollo Sminthius, the Cretan word for a

mouse berng srmnthius. In his reign Dardanus, son of

Zeus and the nymph Electra, daughter of Atlas, in coir-

sequence of a deluge, drifted from the island of Samo-

thrace on a raft or a skin bag to the coast of the Troad,

where, having received a portion of land from Teucer

and married his daughter Batea, he founded the city of

Dardania or Dardanus on high ground at the foot of Mount
Ida. On the death of Teucer, Dardanus succeeded to the

kingdom and called the whole land Dardania after himself.

He begat Erichthonius, who begat a son Tros by Astyocho,

daughter of Simois. On succeeding to the throne, Tros

called the country Troy and the people Trojans. By
Callirrhoe, daughter of Scamander, he had three sons,—Ilus,

Assaracus, and Ganymede. From Ilus and Assaracus

sprang two separate lines of the royal house,— the one

being Ilus, Laomedon, Priam, Hector; the other Assaracus,

Capys, Anchises, ./Eneas. Ilus went to Phrygia, where,

being victorious in wrestling, he received as a prize from

the king of Phrygia a spotted cow, with an injunction to

follow her and found a city wherever she lay down. The
cow lay down on the hill of the Phrygian At6 ; and here

accordingly Ilus founded the city of Ilios. It Ls stated

that Dardania, Troy, and Lios became one city. Desiring

a sign at the foundation of Ilios, Ilus prayed to Zeus and

as an answer he found lying before his tent the Palladium,

a w»oden statue of Pallas, three cubits high, with her feet

joined, a spear in her right hand, and a distaff and spindle

in her left. Ilus built a temple for the image and wor-

shipped it. By Eurydice, daughter of Adrastus, he had a

son Laomedon. Laomedon married Strymo, daughter of

Scamander, or Placia, daughter of Atreus or of Leucippus.

It was in his reign that Poseidon and Apollo, or Poseidon

alone, built the walls of Troy. In his reign also Hercules

besieged and took the city, slaying Laomedon and his

children, except one daughter Hesione and one son Pod-

arces. The life of Podarces was granted at the reqaest

of Hesiono ; but Hercules stipulated that Podarces must
first be a slave and then be redeemed by Hesione ; she

gave her veil for him ; hence his name of Priam (from

priastliai to buy). Priam married first Arisbe and after-

wards Hecuba and had fifty sons and twelve daughters.

Among the sons were Hector and Paris, and among the

daughters Polyxena and Cassandra. To recover Helen,

whom Paris carried off from Sparta, the Greeks under
Agamemnon besieged Troy for ten years. (Sea j*chilles,

Agamemnon, Ajax, Hector, Helen, Paris.) At last

they contrived a wooden horse, in whose hollow belly

many of the Greek heroes hid themselves. Their army
and fleet th»n withdrew to Tenedos, feigning to have
raised the siege. The Trojans conveyed the wooden horse
into Troy ; in the night the Greeks stole out, opened the
gates to their returning friends, and Troy was taken.

See Homer, 77., viL 452 sq., xx. 215 sq., xxL 446 aq. ; Apollo-
donis, iL 6, 4, iii. 12 ; DioJorua, iv. 75, v. 48 ; Tzetzes, SchoL o:i

Lyetphron, 29, 72, 1302; Conon, Aarra/., 21 ; Dionvsius Halicarn.,
ArUiq. Rom., i. 68 sq. The Iliad deals with a period of fifty-oue
days in the tenth year of the war. For the wooden horse, see
Homer, Od., iv. 271 sq. ; Virgil, ^n., ii. 13 sq.

TEOGLODYTES (r/jMyXoSi'Tai), a Greek word mean-
ing ."cave-dwellers." Caves have been widely used as
human habitations both in prehistoric and in historic times
(see' Ca\-e), and ancient -oTiters speak of Troglodytes in

various parts of the world, as in Mccsia near the lower

Danube (Strabo, vii. 5, p. 318), in the Caucasus (Id., xi. 5,

p. 506;, but especially in various parts of Africa from
Libya (Id., xvii. 3, p. 828) to the Red Sea. Herodotus (iv.

183) tells of a race of Troglodyte Ethiopians in inner

Africa, very svift of foot, living on lizards and creeping

things, and with a speech like the screech of an cwl. Tha
Garamantes hunted them for slaves. It has been supposed
that these Troglodytes may be Tibbus, who still in part are

'cave-dwellers. Aristotle also (Hist. An., vii. 12) speaks of

a dwarfish race of Troglodytes on the upper course of the

Nile, who possessed horses and were in his opinion the Pyg-
mies of fable. But the best known of these African cave-

dwellers were the inhabitants of the "Troglodyte country"
on the coast of the Red Sea, who reached as far north as

the Greek port of Berenice, and of whose strange and sav-

age customs an interesting account has been preserved by
Diodorus and Photius from Agatharchides.^ They were a
pastoral people, living entirely on the flesh of their herds,

or, in the season of fresh pasture, on mingled milk and
blood. But they killed only old or sick cattle (as indeed

they killed old men who could no longer follow the flock),

and the butchers were called " unclean " ; nay, they gave

the name of parent to no man, but only to the cattle of

which they had their subsistence. This last point seem=
to be a confused indication of totemisni. They went
almost naked ; the women wore necklaces of shells aa

amulets. Marriage was unknown, except among the chiefs,

—a fact which agrees with the prevalence of female kin-

ship in these regions in much later times. They practised

circumcision or a mutilation of a more serious kind. The
whole account, much of which must be here passed by, is

one of the most curious pictures of savage life in ancient

literature.

The Biblical Horim, who inhabited Jlouut Seir before the Edom-'
ites, bore a name which means cave-dwell^-a, and may probably
have been a kindred people to the Troglodytes on the other side of

the Red Sea. Jerome, on Obadiah 5, speaks of this region as con-
taining many cave-dwellings, and such habitations are still some-
times used on the borders of the Syro-Arabian desert.

TROGON, a word apparently first used as English - by
Shaw {Mns. Leveriaiium, p. 177) in 1792, and now for

many years accepted as the general name of certain birds

forming the Family Trogonidx of modern ornithology, the

species Trogon curucui of Linnoeus being its type. But,

since doubts exist as to whether this is that which was
subsequently called by Vieillot T. collaiis or the T. melan-

urus of Swainson, though evidence is in favour of the

former {cf. Cabanis, Mus. Heineanum, iv. p. 177, and Finsch,

Proc. Zool. Society, 1870, p. 559), several recent writers have
dropped the Linna;an specific term.
The Trogons are birds of moderate size : the smallest is hardly

bigger than a Thrush and the largest less bulkj than a Crow. In
most of them the bill is very wide at the gape, which is invariably
beset by recurved bristles. They seize mosi- of their food, whether
caterpillars or fruits, on the wing, though their alar power is not
exceptionally great, their flight being described aa abort, rapid, and
spasmodic. Their feet are weak and of a unique structure, tho
second toe, which in most birds is the inner anteiior one, being re-

verted, and thus tlie Trogons stand alone, siiice in all other birds

that have two toes before and two behind it is the outer toe that

is turned backward. The plumage is very remarkable and charac-

teristic. There is not a species which has not beauty beyond most
birds, and the glory of the group culminates in the Quezal (5. v.).

But in others golden green and steely blue, rich crimson ' and tender

' See also Artemidorus In Strabo, xvi. 17, p. 785 sq.

' Trogonem (tho oblique case) occurs in Pliny [H. N., x. 16) as the

name of a bird of which he knew nothing, save that it was mentioned by
Hylas, an augur, whose work is lost ; but some would read Trygonati

(Turtle- Dove). In 1752 Jlohring \.Av. ftcnera, p. 85) applied the

name to the "Curucui" (pronounced '' Suruqui" _/?(/5 Bates, Nat.

Amazons, i. p. 254) of JIarcgrave {ITisl. Nat. Brasilim, p. 211), who
described auJ figured it in 1648 recognizably. In 1760 Brision

{Ornithologie, i^. p. 164) adopted Trogon as a generic term, and, Iaq-

nffius having followed his example, it h.is since been universally

accepted.
' U. Auatole Bogdanoff determined the red pigment of the feathers
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pink, yellow varying from primrose to amber, vie with one anotter

m vivid coloration, or contrasted, as happens in many species, with

?. warm tawny or a sombre slaty grey—to say nothing of the delicate

freckling of black and white, as nainute as the markings of a moth's

wing—the whole set off by bands of white, producirg an efTcct

hardly equalled in any group. It is impossible within brief space

tc- describe its glowing tints ; but the plumage is further remarkable

for the large size of its contour-feathers, which are extremely soft

and so loosely seated as to come off in scores at a touch, and there

is no down. The tail is generally a very characteristic feature, the

rectrices, though in some e^ses pointed, being often cnrioasly squared

at the tip, and when this is the case they are iisnally barred ladder-

like with white and black. ^ According to Gould, they are larger

and more pointed in the young than in the old, and grow squarer

and have the white bands narrower at each succeeding moult. He
also asserts that in the species which have the wing-coverts freckled,

the freckling becomes finer with age. So far as has been observed,

the nidification of these birds is in holes of trees, wherein are laid

without any bedding two roundish eggs, generally white, but cer-

tainly in one species (Quezal) tinted with bluish green.

The Trogons form a very well-marked Fanuly, belonging to the
multifarious group treated in the present series of articles as

Picariss ; but, instead of being (so far as is known) like all the rest of

them and, as Prof. Huxley believed, " desmognathous," they have
been shown by W. A. Forbes (Proc. Zool Society, 1881, p. 836) to

be "schizognathous "—thus demonstrating, in the words of the
latter, " that the structure of the palate has not that unique and
peculiar significance that has been claimed for it in the classification

of birds." Perhaps the explanation of this anomaly may lie in the
fact that the Trogons are a very old form. The remains of one, T,

gaUieus, have been recognized by Prof. A. Milne-Edwarda {Oia.

fosa. di la France, ii. p. 395, pi. 177, figs. 18-22) from the Miocene
of the Allier, and it may not be too much to suppose that the
Bchizognathous structure was more ancient than the desmognathous.
Again too this fortunate discovery of that eminent palaeontologist

Bctms to account for the remarkable distribution of the Trogons at

the present day. While they chiefly abound, and have developed
their climax of magnificence, in the tropical parts of the New World,
they yet occur in the tropical parts of the Old. The species now
inliabiting Africa, forming the group Sapaloderma, can hardly bB
ecparated generically from those of tho Neotropical Trogon, and the
dinerence between the Asiatic forms, if somewhat greater, is atill

comparatively slight. It is plain then that the Trogons are an
exceptionally persistent type ; indeed in the whole Class few similar

instances occur and perhaps none that can be called paralloL The
extreme development of the type in the New World just noticed
also furnishes another hint. Wiulo in some of the American Trogons
{Pharmnacrus, for instance) the plumage of the females is not very
much less beautiful than that of the males, there are others in
which the hen birds retain what may be fairly deemed a more ancient
livery, while the cocks flaunt in brilliant attire. Now the plumage
of both sexes in all but one " of the Asiatic Trogons, Harpactes,
resembles rather that of the young and of those females of the
American species which are modestly clothed. The inference from
this fact would saem to be that the general coloration of.the Trogons
prior to the establishment, by geographical estrangement, of the
two types was a russet similar to that now worn by the adults of
both sexes in the Indian region, and by a portion only of the
females in tho Neotropical. The Ethiopian type, as already said,

very closely agrees with the American, and tnerefore would be
likely to have been longer in connexion therewith. Again, while
the adults of moat of the American Trogons (PharoTrmcraa and
Eupiilciis excepted) have the edges of the bill serrated, their young
have them smooth or only with a single notch on either side near
Jha rip, and this is observable in the Asiatic Trogons at all ages.

At the same timo the most distinctive features of the whole group,
which are easily taken in at a glance, but are difficult to express
briefly in words, are equally possessed by both branches of the
Family, showing that they were in all likelihood—for the possibility
that the peculiarities may have been evolved apart is not to bo over-
looked—reached before the geographical silndering of these branches
(whereby they are now placed on opposite sides of the globe) was
efiected.

It remains to say that about sixty species of Trogons
are recognized, -which Gould in the second edition of ids

Monograph of the Family (1875) divides into seven genera

;

but their characters are hardly laid down. Pharomacms,
Euptilotis, and Trogon inhabit the mainland of tropical

of Pharoviacrus auriceps to be a substance which he called "zooxan-
thine" {Cornvtes Rendus, 2d November 1857, ilv. p. 690).

' In the Trogon of Cuba, Prionotelus, they are most cniionsly
scooped out, Bs it were, at the extremity, and the lateral pointed
ends diverge in a way almost unique among birds.

* Or two species if H. macloti be more than (\ local foira of B.
reinxcardti

America, no species passing to the northward of the Rio
Grande nor southward of the forest district of Brazil,

while none occur on the west coast of Peru or Chili.

Frionotelus and Tmetotrogon, each with one species, are

peculiar respectively to Cuba and Hispaniola. The African

form Hapaloderma has tvro species, one found only on the

west coast, the other of more general range. The Asiatic

Trogons, Harpactes (with eleven species according to the

same authority), occur from Xepal to Malacca, in Ceylon,

and in Sumatra, Java, and Borneo, while one species is

peculiar to some of the Philippine Islands. (a. n.)

TROGUS, Cn. Pompeius, a Roman historian, nearly

contemporary with Livy. Although the epitome of his

historical writings by Justin, and a few fragments, are all

that have come down to us, there is abundant reason to

believe that he deserved a place in the history of Roman
literature by the side of Sallust, Livy, and Tacitus. 0:

his life little is known He was airiest certainly of Greek

descent. His grandfaLher served with Pompey in the war

against Sertoriiw, and received through the influence of

that general the Roman citizenship ; hence the name
Pompeius, whach was adopted as a token of gratitude to

the benefactor. The father of Trogus was an officer of

C»sar. Trogus himself seems to have been a man of

encyclop»dic knowledge. He wrote, after Aristotle and

Theophrastus, books on the natural history of animals and

plants, used by the elder Phny, who calls Trogus " one of

the most precise among authorities " (aucior ipse e scveris-

simis). But the principal work of Trogus consisted of

forty-four Libri Historiarum Philippicarum. This was a

great history of the world, or rather of those portions

of it which came under the sway of Alexander and his

successors. The tale began with Kinus, the founder of

Nineveh, and ceased at about the same point as Livy'B

great work, viz., 9 a.d. The last event recorded by the

epitomator Justin (q.v.) is the recovery of the Roman
standards captured by the Parthians (20 B.C.). The history

of Rome was treated as merely subsidiary to that of Greece

and the East. The work was based upon the writings df

Greek historians, such as Theopompus, Ephorus, Timseus,

Polybius. It has been contended that Trogus did not

gather together the information from the leading Greek
historians for himself, but that it was already combined
into a single book by some Greek, whom Trogus followed

closely with some superficial errors. But the assumption

appears improbable in itself, merely on a review of the

remains of the historical writings, and is moreover incon-

sistent with what we know of the works in natural history,

for which Trogus certainly went back to what were re

garded in his time as first-hand authorities. It is generally

admitted that Trogus had genuine quaUficatipns for writing

history, though he could not rid himself entirely of the

faults of his authorities. His idea of history was more
severe and less rhetorical than that followed by Sallust and
Livy, whom he blamed for putting elaborate speeches in the

mouths of the characters of whom they wrote. Yet his own
Latin style had a vivid force which is stiU to be recognized

in the extracts made by Justin, For the ancient history of

the East, Trogus, even in the present mutilated state of his

historical work, often proves to .lie an authority of great

importance.

The chief modem editions are those of GronoTius (Leyden, 1719
and 1760); Frotscher(Leip3ic, 1827-30); and Jeep (Lcipsic, 1859 and
1862). In Engelmaun's BibJiothtca Scriptorum Cl^ssicorum, iL,

under Justin and Trogus, will be found a large number of references

to scattered modem articlea Perhaps the most important is that

of A. V. Gutschmid on the sources of the history of Trogus, in the

second supplementary vol of the Jahrll.f. class. Pkilol. (Leipsic,

1857).

TROITSK, a district town of Russia, in the government
of Orenburg, si/uated in a fertUe steppe 392 miles to the
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north-east of Orenburg, on the Siberian highway, is one

of those towns ivhich have grown rapidly of late in the

south-east of Russia. The Troitskiy fort, erected in 1743,

became a centre for the exchange trade with the Kirghiz

steppe and Turkestan, and in that trade Troitsk is now

second only to Orenburg. Cotton, silk, and especially

horses and cattle are imported, while leather, cotton, and

woollen and metal wares are exported. An active trade

in com for the Ural gold-mines is carried on. The popu-

lation in 1884 was 13,000.

TROLLOPE, Anthony (1815-1882), English novelist,

was born in Keppel Street, Russell Square, London, accord-

ing to most authorities, on 24th April 1815 ; in his own
AutoUography he merely gives the year. His father, a

barrister, who had been fellow of New College, Oxford,

brought himself and his family into the sorest straits by

unbusincss-like habits, by quarrelling with his profession,

or at least with the attorneys, and by injudicious specu-

lations, especially in farming. TroUope's mother, Frances

Milton, according to her son, was nearly thirty when she

married in 1809. By her husband's wish she made a

strange journey to America in 1827, for the purpose of

setting up a kind of fancy shop in Cincinnati, which

failed utterly. Her visit, however, furnished her with the

means of writing The Domestic 3faimers of the Americans.

This at once brought her in a considerable sum, and thence-

forward she continued to be the mainstay of her family.

Her husband being obliged at last actually to fly the

country from his creditors, his wife maintained him by
her pen, at Bruges, till his death there in 1835. For some
time Mrs TroUope v.'rote chiefly travels ; but she soon be-

;ame known as a novelist, and was very industrious. Her
novels, the best of which are probably The Vicar of Wrex-

Um and The Widow Barnaby, are now rarely read, and
indeed were never at their best above good circulating

library level : they are written with cleverness indeed, and

& certain amount of observation, but with many faults of

taste, and with an almost total want of artistic complete-

ness and form. Her late beginning, her industrious career

(for she ^Tote steadily for more than thirty years, till her

death in October 1863, at Florence), and the entire absence

in her of any blue-stocking or fenm^-savante weakness

would have made her remarkable, even if she had not

transmitted, as she undoubtedly did transmit, her talent,

much increased, to her children.

Anthony Trollope was the third son. By his own
account few English men of letters have had an unhappier

childhood and youth. He puts down his own misfortunes,

at Harrow, at Winchester, at Harrow again, and elsewhere,

to his father's pecuniary circumstances, which made his own
appearance dirty and shabby, and subjected him to various

humiliations. But it is permissible to suspect that this

was not quite the truth, and that some peculiarities of

temper, of which in after life he had many, contributed to

his unpopularity. At any rate he seems to have reached

the verge of manhood as ignorant as if he had had no edu-
cation at all. While living abroad he tried ushership ; but
at the age of nineteen he was pitchforked by favour (for

he could not pass even the ridiculous examination then
usual) into the post-office. Even then his troubles were
not over. He got into debt ; he got into ridiculous

entanglements of love affairs, which he has very candidly

avowed; he was in constant hot water with the authori-

cies , and he seems to have kept some very queer company,
which long afterwards stood him in stead as models for

some of his novel \ ictures. At last in August 1841 he
obtained the appointment of clerk to one of the post-office

surveyors in a remote part of Ireland, with a very small
nominal salary. This salary, however, was practically

quadrupled by allowances ; living was cheap ; and the life

suited Trollope exactly, being not office work, which he
always hated, but a kind of travelling inspectorship. And
here he not only began that habit of hunting which (after

a mdnner hardly possible in the stricter conditions of

official work nowadays) he kept up for many years even
in England, but within three years of his appointment
engaged himself to Miss Rose Heseltine, whom he had met
in Ireland but who was of English birth. They were
married in June 1844. His headquarter.', had previously

been at Banagher ; he was now transferred to Clonmel.
Trollope had always dreamt of novel-^v^iting, and his

Irish experiences seemed to supply him with promising
subjects. With some assistance from his mother he got

his first two books. The Macdermots of Ballycloran and The
Keltys and the O'Kellys, published, the one in 1847, the

other the next year. But neither was in the least a
success, though the second perhaps deserved to be

;

and a third, La Vendee, which followed in 1850, besides

being a much worse book than either, was an, equal

failure. Trollope made various other literary attempts,

but for a time ill fortune attended all of them. Meanwhile
he was set on a new kind of post-office work, which suited

him even better than his former employment—a sort of

roving commission to inspect rural post deliveries and
devise their extension, first in Ireland, then throughout
the west of England and South Wales. That he did good
work is undeniable ; but his curious conception of ofi^cial

duty (on his discharge of which he prided himself im-

mensely) is exhibited by his confessions that he " got his

hunting out of it," and' that he felt " the necessity of

travelling miles enough [he was paid by mileage] to keep
his horses." It was during this work that he struck the

vein which gave him fortune and fame—which might per-

haps have given him more fame and not much less fortune

if he had not worked it so hard—by conceiving The
Warden. This was published in 1855. It brought him
little immediate profit, nor was even Barchester Towers,

which followed, very profitable, though it contains his fresh-

est, his most original, and, with the exception of The Last

Chronicle of Barset, his best work. The two made him a

reputation, however, and in 1858 he was able for the first

time to sell a novel. The Three Clerks, for a substantial

sum, £250. A journey on post-office business to the West
Indies gave him material for a book of travel, The West

Indies and the Spanish Main, which he frankly and quite

truly acknowledges to be much better than some subse-

quent work of his in the same kind. From this time his

production (mainly of novels) was incessant, and the sums

which he received wefe very large, amounting in one case to

as much as £3525 for a single book, and to nearly £70,000
in the twenty years between 1869 and 1879. All these

particulars are given' with great minuteness by himself,

and are characteristic. The fuU high tide of his fortunes

began when the Cornhill Maga:ine was established in the

autumn of 1859. He was asked at short notice to write a

novel, and wrote Framley Parsonage, which was extremely

popular ; two novels immediately preceding it. The Ber-

trams and Castle Eichnojid, had been much less successful.

As it will be possible to notice few of his subsequent works

in detail, the list of tliem, a sufficiently astonishing one, may be

given here:

—

Tales ofAll Countries{fismes,li6'l-l&'Q)\ OrleyFarm,

S^orth America (1862) ; Eachael Ray (1863) ; The Small Enise ol

Allinglon, Can You Forgive Her! (1864) ; ilisa Maclcen^ie (1865)

;

The Claverings, Nina Balatka, TheLast Chronicle of Barset {1S67);

Linda Trcsscl (1868); Fhineas Finn, Be Knctc He JVas Right (1869);

Broxm, Jones, and Rchiyison, The Vicar of Bullhampton, An Editor's

Talcs, Cmsar (1870) ; Sir Harry ITotspur of Mumblethwaite, Ralph

t!ie Beir {1871) ; The Golden Lion of Oranpere {1872) ; The Eustace

Diamonds, AustraliaandNew Zealand(lS,7S); Phineas Redux, Harry
Hcathcotc of Gangoil, Lady Anna (1874) ; The Way iVe Live Now
(1875); The Prime Minister {19,76); The American Senator {1877);

Is He Poponjoy t South Africa (1878) ; John Caldigale, An Eyefor

XXIII. — M
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nn Eye, Coiisin Eenry, Tliaclccray (1879) ; The Duke's Children,

Cicero (1880) ; Ayalas Angel, Dr WoHU's School (1881) ; Frau
Frohmami, Loid Palmerston, The Fixed Period, Kept in i)ie Dark,
Marion Fay (1882) ; Mr Scarborough's Family, The Land Leaguers

(1883) ; and An Old Man's Lore (1884).

How this euormoua total was achieved in spite of official

work (of which, lightly as he took it, he did a good deal,

and which he did not give up for many years), of hunting

three times a week in the season, of whist-playing, of not

& little going into general society, he has explained with his

usual curious minuteneos. He reduced novel-writing to

the conditions of regular mechanical work— so much so

that latterly he turned out so many words in a quarter of

an hour, and wrote at this rate so many hours a day. He
divided every book beforehand into so many days' work
and checked off the tallies as he wrote.

A life thus spent could not be very eventful, and its

events may be summed up rapidly. In 1858 he went to

Egypt also on post-offico busines?, and at the end of 1859
he got himself transferred from Ireland to the eastern dis-

trict of England. Here he took a house at Waltham.
He took an active part in the establishment of The Fort-

niyhtly Review in 1865; he was editor of St PauPs for

some time after 186J; and at the end of that year he
resigned his position in the post-office. He stood for

Beverley and was defeated ; he received from his old

department special mLssions to America and elsewhere

(he had already gone to America in the midst of the
Civil VVar). He went to Australia in 1871, and before

going broke up his household at Waltham. ^Vhen be
returned he established himself in London, and lived tliere

till 1880, when he removed to Harting on the confines of

Sussex and Hampshire. He had visited South Africa in

1877 and travelled elsewhere. On 3rd November 1882 he
was seized with paralysis, and died on 6th December.

Of Trollope's personal character it is not necessary to say mucb.
Strange ds his conception of official duty may seem, it was evidently
quite honest and sincere, and, though he is said to have been as an
official popular neither mth superiors nor inferiors, be no doubt
did much good work. Privately he was much liked and much dis-

liked,—a great deal of real kindness being accompanied by a blus-
terinc; and overbearing manner, and an egotism, not perhaps more
deep than other men's, but more vociferous. His literary work needs
more notice. Nothing of it but the novels is remarkable for merit
His Ceesar and the Cicero are curious examples of a man's under-
taking work for which he was not in the least fitted. Thackeray
exhibits (though Trollope appears to have both admired Thackeray
as an artist and liked him as a man) grave faults of taste and judg-
ment and a complete lack of real criticism. The books of travel are
not good, and of a kind not good. Nina Balatka and Linda Tressel,

published anonymously and as experiments in the romantic style,

nave been better thought of by the author and by some competent
judges than by the public or the publishers. Brovm, Jones, and
Robinson was still more disliked, and is certainly very bad as a
whole, but has touches of curious originality in parts. The rest of
the novels have been judged very differently by different persona.
There is no doubt that their enormous volume prejudiced readers
against them even long before the author let the public into the
secret of their manufacture, which has made the prejudice deeper.
There is also no doubt that Trollope seldom or never creates a
character of the first merit (Mr Crawley in tlio Last Chronicle of
Barsel is the one possible exception), and that not one of his books
can bo called a work of genius. At the same time no one probably
has produced anything like such a volume of anything like such
merit. He claims for nimself that his characters are always more
or less alive, and they are. After his first failures lie never pro-
duced anything that was not a faithful and sometimes a veiy
amusing transcript of tlie sayings and doings of possible men and
womtn. His characters are nevei- marionettes, much less sticks.

He has some irritating mannerisms, notably a trick of repetition
of the same form of words. He is sometimes absolutely vulgar.

—

that is to say, he does not deal with low life, but shows, though
always robust and pure in morality, a certain coarseness of taste.

He is constantly rather trivial, and perhaps nowhere out of the
Barset series (which, however, is of itself no inconsiderable work)
has he produced books that will live. The very faithfulness of his
representation of a certain phase of thought, of cultivation, of
society, uninformed as it is by any higher spirit, in the long run
damaged, as it had first boljaed. the nopularity of his work. I3uL

allowing for all this, it may and must still be said that he held
np his mirror steadily to nature, and that the mirror itself was
fashioned with no inconsiderable art. (G. SA.)

TROMBONE, a musical instrument of brass. It has a

cupped mouthpiece, and is formed of two principal parts

—the bell, the bore of which gradually widens, and the
slide, which is composed of two cylindrical tubes parallel

to each other, upon which two other tubes, communicating
at their lower extremities by a pipe curved in a half-circh,

glide without loss of air. The mouthpiece is adapted to

one of the upper ends of the slide and the bell to the
other end. When the slide, which ia moved by the right

hand, is closed, the instrument is at its highest pitch ; the

note is lowered in proportion as the column of air is

lengthened by drawing out the slide.

Formerly the trombone was known as the saclcbut ; its

modern deiignation—great trumpet—comes from the

Italian. The Germans call it posaitne. It is difficult to

say where or at.what epoch the instrument was invented

In a manuscript of the 9th century, preserved at Boulogne,

there is a drawing of an instrument which bears a great

resemblance to a trombone deprived of its bell. Virdung'
says little about the trombone, but he gives an engraved

representation of it, under the name of busaun, which

shows that early in the 16th century it was almost the

same as that employed in our day. By that time the

trombone had come into vogue in England : the band of

musicians in the service of Henry VIII. included ten sack-

but players, and under Elizabeth, in 1587, there were six.

English instrumentalists then enjoyed a certain reputa-

tion and were sought for by foreigii courts; thus in 160-1

Charles III. of Lorraine sought to recruit his sack but

players from English bands. Pr«toriu3 ^ classes the trom-

bones in a complete family, the relative tonalities of which

were thus composed :— 1 ali-posaun, 4 gemeine reclde poa-

aunen, 2 quaii-posaunen, 1 octao-posaun,—8 in all. The alt-

posaun was in D With the slide closed it gave the first of

the accompanying harmonics : „_ ,»

The gemeine rechte posaunen, ^^
or ordinary trombones, were in

A. Without using the slide they gave the subjoined sounds

:

i»- f- The quart-posaun was made
~ either in E, the fourth below

the gemeine rechte posaun,

or in D, the lower fifth. In the latter case it was exactly

an octave below the alt- posaun. The octav-posaun was
in A. It was constructed iu two different fashions

:

either it had a length double that of the ordinary trom-

bone, or the slide was shortened, the length of the

coliunn of air being still maintained by the adaptation

of a crook. The first system, which was invented by
Hans Schreiber four years before the work of Prajtorius

appeared, gave the instrumentalist a slide by which he

could procure in the lower octave all the sounds of the

ordinary trombone. The second system, which Prretorius

had known for years, was distinguished from the first, not

only by modifications affecting the form, but al.-io by a

larger bore. Mersenne ' calls the trombone trompette har-

monique, but he does not appear to have made himself

acquainted with its cons'truction, for we can scarcely find

an allusion in the confused text of his work to the tonality

of the trombone then in vogue. He established thi-s fact,

however, that it was customary in France to lower the

instrument a fourth below the pitch of the ordinary trom

bone by means of 9, torti/, a kind of crook with a double

turn that was fitted between the bcD and the slide, "in

order," he said, "to make the bass to hautbois concerts."

The compass of the trombone is not limited to the mere haim»
* Musica geiutscht iintf a2isz^/ez/)f/en,'^iiSAl, 1511.
^ Organographia, Wolfenbuttel, 1619,
' Harmonie i/niverseUe, Paris, 1627.
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fiJc" obtained by Ieavic» the instrument at its shortest length

—

that is, with the sluje close up ; it in fact comprises seven positions,

whie^ arj6 obtained by shitting tiie slide as many lengths and in

such a way that each of these produces a series of harmonics a
semitone lower than the length which has preceded. This system,

so simple and rational, might have been expected always to serve

for the basis of the technique of th3 instrument ; but from the

middle of the 18th century the art of playing the trombone became
tha object of purely empiric teaching. Only four positions were
made use of.' By the first—that is, with the slide close up—there was
-obtained from the ordinary trombone, then called the tenor trom-
bone, the first series of the subjoined harmonics (the t»:

~

numerals indicating the order) : . * **" "

^
the fundamental or first ""*» ^ J r I'

being difficalt to obtain

;

?econd position produced
jtL 3?: the third

position

produced
^^m

and the fourth M.
=p In thus lowering by semitones, the
*— sounds furnished by the four positions

^'0^
jtavo the tenor trombone a diatonic scale from —:-

This 3ca]e was formed with notes that could S=
bi perfectly just, but the result would have
been less satisfactory to the ear if the player

had strictly observed the rules laid down by the teaching of that
period for the production of the chromatic intervals. Thus to pass
from a note furnished by one of the four positions to another a
semitone lower it was necessai-y to lengthen the slide by two
lingers ; if the semitone higher was required the slide had to be
shortened to the same extent.^ A consideration of the laws
affecting lengths of pipes will show the viciousncss of that rule.

Of all wind instruments the trombone has perhaps been least

modified in form ; changes have occasionally been attempted,
but for the most part with only trifling success. The innovation
which has had the most vogue dates from the end of the 18th
century ; it consisted in bending the tube of the bell in a half
circle above the head of the executant, which produced a very
bizarre oSTect. It also gave rise to very serious inconveniences.:

by destroying the regularity of the proportions of the bell it pre-

judicially affected the quality of tone and intonation of the instru-

ment. For a long time the curved bell with its serpent's mask
was maintained in military music, and it is only about twenty
years ago that it was completely given up. By giving a half turn
more to the bell lube its opening was directed to the back of the
executant ; but this form, in fashion for a little while about 18.30,

was not long adhered to, and the trombone reassumed its primitive
form, which is still maintained. As appears from a patent de-

posited by Stolzel and B'ldmel at Berlin on 12th April 1818, the
application of ventils or pistons was then made for the first time.'

The ventils, at first two in number, effected a decided lengthening
of the instrument. The first augmented the length of the tube by
a tone, lowering by as much tlie natural harmonics. The second
produced a similar effect for a semitone, and the simultaneous em-
ployment of the two pistons resulted in the depression of a tone
and a halt The principle, therefore, of the employment of ventils

or pistons is the same as that which governs the use of slides.

For instance, a trombone is provided with three pistons, and without
their help it produces the first of the following sets of harmonics
(the numbers indicating the order).

The a by pressing do\. j the second

piston we obtain a lengthen.ijg of the

column of air that lowers the in-

strument by a semitone and makes
it produce the second set of harmonics
here shown ; with the aid of the first

piston we relengthen the column, so

as to get a whole tone lower, produc-

ing the third set of sounds ; the third

piston, in the same way, lowers the

instrument a tone and a half, as in

_
W - _[« ^ (4) ;

by

(2)

(3):^^
the simultaneous employ-

ment of the second and third pis-

tons we arrive at two tones, as in (5);

the combination of the first and
third pistons lowers the instrument
two tones and a half, as shown in (6)

;

' Der sich selbst in/ormirende Musiciis, Augsburg, 1762, by Johann
Jacob Lotter.

' It need hardly be remarked that the higher semitoni.'cannot be
produced in the first position.

3 This was mentioned in the Leipsic Allgemcine musikalische

Xeitung in 1815, the merit of the invention being assigned to Heinrich

St61zel of Pksa in Silesia.
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^ finally.unitingthethreepiatonslowers
*-^ the trombone three tones and a half,

as shown in (7).

Notwithstanding the increased facilitif

obtained by the use of pistons, ^hej
are very far from having gained the
suffrages of all players : many prefeJ

the slide, believing that it gives a facility of emission that they
cannot obtain with a piston trombone. For this illustratiou
of the use of pistons, we have taken a tenor trombone in B^ ; th?
flat tonalities having been preferred for military music since the
commencement of the 19th century, the pitch of each variety
of trombones has been raised a semitone. At present six tromi
bones are more or less in use, vi2., the alto trombone in F, the
alto in E(> (formerly in D), the tenor in Bj> (formerly in A), thi
bass in G, the bass in F (formerly in E), the bass in E[> (formerly
in D). This transposition has no reference to the number ol

•vibrations that may be officially or tacitly adopted as the standard
pitch of any country or locality. A trombone an octave lower
than the tenor has recently been reintroduced into the orchestra,
principally by Wagner. The different varieties just cited are con-
structed with pistons or slides, as the case may be. (V. M.)

TROMP, the name of two famous Dutch admirals.

I. Mahtin Habpestzoon Teomp (1597-1653) was born
at Brielle, South Holland, in 1597. At the age of eight

he made a voyage to the East Indies in a merchantman,
but was made prisoner and spent several years on board
an English cruiser. On making his escape to Holland he
entered the navy in 1624, and in 1637 was made lieutenant-

admiral. In February 1639 he surprised, off the Flemish
coast near QraveUnes, a large Spanish fleet, which he com-
pletely destroyed, and in the following September he de-

feated the combined fleets of Spain and Portugal off the

English coast—achievements which placed him in the first

rank of Dutch najval commanders. On the outbreak of war

with England Tromp appeared in the Downs in command
of a large fleet and anchored off Dover. On the approach

of Blake he weighed anchor and stood over towards France,

but suddenly altered his course and bore down on the

English fleet, which was much inferior to his in numbers.

In the engagement which followed (19th May 1652) he had

rather the worst of it and drew off with the loss of two ships.

In November he again appeared in command of eighty

ships of war, and a convoy of 300 merchantmen, which he

had undertaken to guard past the English coast. Blake

resolved to attack him, and, the two fleets coming to close

quarters near Dungeness on the 30th November, the

English, after severe losses, drew oft" in the darkness and

anchored off Dover, retiring next day to the Downs, while

Tromp anchored off Boulogne till the Dutch merchantmen

had aU passed beyond danger. The statement that he

sailed up the Channel with a broom at his masthead in

token of his ability to sweep the seas is probably mythical.

Jn the following February (1653), while in charge of a large

convoy of merchantmen, he maintained a running fight with

the combined English fleets under Blake, Penn, and Monk
off Portland to the sands of Calais, and, though bafSing to

some extent the purposes of the English, had the worst of

the encounter, losing nine ships of war and thirty or forty

merchantmen. On 3d June he fought an indecisive battle

with the English fleet under Dean in the Channel, but

the arrival of reinforcements under Blake on the following

day enabled the English to turn the scale against him and

he retired to the Texel with the loss of seventeen ships.

Greatly discouraged by the results of the battle, the Dutcli

sent commissioners to Cromwell to treat for peace, but-

the proposal was so coldly received that war was imme-

diately renewed, Tromp again appearing in the Channel

towards the end of July 1653. In the hotly-contested

conflict which followed with the English under Monk on

the 29th Tromp was shot by a musket bullet through the

heart. He was buried with great pomp at Deift, where

there is a monument to his memory in the old church
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n. CoKNELius Teoitp (1629-1691), tlie second son of

the preceding, was born at Rotterdam on'9tli September

1629. At the age of nineteen he commanded a small

squadron charged to pursue the Algerian pirates. In 1652

and 1653 he served in Van Galen's fleet in the Mediter-

ranean, and after the action with the English fleet off

Leghorn, i3th March 1653, in which Van Galen was killed,

Tromp was promoted to be rear-admiral. On 13th July

1665 his squadron was by a hard stroke of ill fortune de-

feated by the English under the duke of York. In the fol-

lowing year Tromp served under De Kuyter, and on account

of De Euyter's complaints of his negligence in the action

of 5th August he was deprived of his command. He
was, however, reinstated in 1673 by the stadtholder William,

afterwards king of England, and in the actions of 7th

and 14th June, against the allied fleets of England and

France, manifested a skill and bravery which completely

justified his reappointment. In 1675 he visited England,

when Charles II. created him a baron. In the following

year he was named lieutenant-admiral of the United Pro-

vinces. He died at Amsterdam, 29th May 1691, shortly

after he had been appointed to the command of a fleet

against France. Like his father he was buried at Delft.

See H. de Jager, Bd Geslacht Tromp, 1883.

TROMSO, a town of Norway, capital of the amt of

the same name and an episcopal see, stands on the eastern

shore of a low fertile islet of the same name between Hvaloe

ind the mainland, in 69° 38' N. lat. and 1 8° 56' E. long. It

consists principally of one wide street of wooden houses

;

the chief public buildings' are the town-hall, the national

church, the Roman Catholic church, and the museum,
which contains a good zoological collection. The town has

a high school and a normal seminary. The main specialty

of the place is bears' skins and other kinds of fur. The
herring fishery of Tromso is very productive, and the

activity of the town is further increased by the circum-

stance that it is the port of call for ships making for the

seal fishing and walrus hunting on Spitzbergen and Nova
Zembla. Tromso was founded in 1794. The population,

which in 1816 did not exceed 300, was 5409 in 1882,

TRONDHJEM. See Thbondhjem.
TROPIC-BIRD, so called of sailors from early times,i

because, as Dampier
(
Voyages, i. p. 53) among many

others testifies, it is "never seen far without either

Tropick," and hence, indulging a pretty fancy, Linnaeus

bestowed on it the generic term, continued by modern
writers, of Phaethon, in allusion to its attempt to follow

the path of the sun.^ There are certainly three well-

marked species of this genus, but their respective geo-

graphical ranges have not yet been definitely laid down.
All of them can be easily known by their totipalmate

condition, in which the four toes of each foot are united

ly a web, and by the great length of the two middle
taU-quills, which project beyond the rest, so as to have
gained for the birds the names of " Rabijunco," " PaiUe-

en-queue," and "Pijlstaart" among mariners of different

nations. These birds fly to a great distance from land
and seem to be attracted by ships, frequently hovering
round or even settling on the masthead.
The Yellow-billed Tropic-bird, P. flaviroslria or Candidas, appears

to have habitually the most northerly, as well, perhaps, as the

^ More recently sailors have taken to cal' it "Boatswain-bird"

—

t name probably belonging to a very different kind (c/. Skda).
* Occasionally, perhaps through violent storms, Tropic-birdB

wander very far from their proper haunts. In 1700 Leigh, in hia N.
B. Lancashire (i. pp. 164, 195, Birds, pi. 1, fig. 3), described and
figured a "Tropick Bird" found dead iu that county. Another is

said by Mr Lees {Zoologist, ser. 2, p. 2656) to have been found dead
at Oadley near Malvern—apparently before 1856 (J. H. Gumey, jun.,
op. oil., p. 4766)—which, like the last, would seem (W. H. Heaton,
op. cit., p. 6086) to have been of the species known as P. aetkereus.
Namnanu was told {Rhea. i. p. 25) of its supposed occurrence at

widest range, visiting Bermuda yearly to breed there, but also

occurring numerously iu the southern Atlantic, the Indian, and a

great part of tho Pacific Ocean. In some islands of all these three

it breeds, sometimes on trees, which the other species are not

known to do. However, like the rest of it3 congeners, it lays but a

single egg, and this is of a pinkish wliite, mottled, spotted, and
smeared with brownish purple, often so closely as to conceal the

ground colour. This is tho smallest of the group, and hardly

exceeds iu size a large Pigeon ; but the spread of its wings and its

long tail make it appear more bulky than it really ia. Except

some black markings on the face (common to all the species

known), a large black patch partly covering the scapulars and
wing-coverts, and the black shafts of its elongated rectricss, its

ground colour is white, glossy as satin, and often tinged with

roseate. Its yellow bill readily distinguishes it from its larger con-

fener P. aetJtercus, but that has nearly all the upper surface of tho

ody and wings closely barred with black, while the shafts of its

elongated rectrices are white. This species has a range almost
equally wide as the last ; but it does not 6ecm to occur in the

western part of the Indian Ocean. The third and largest species,

the Red-tailed Tropic-bird, P. rubricauda or pfuenicurus, not only

has a red bill, but the elongated and very attenuated rectrices are

of a bright crimson red, and when adult the whole body shows a

deep roseate tinge. The young are. beautifully barred above with

black arrow beaded markings. This spocics has not been known
to occur in the Atlantic, but is perhaps the most numerous in the

Indian and Pacific Oceans, in which last great value used to be
attached to its tail-feathers to be worked into ornaments.'

That the Tropic-birds form a distinct family, Phaethon-

iidee, of the Steganopodes (the Dysporomorphx of Prof.

Huxley), was originally maintained by Brandt, and is now
generally admitted, yet it cannot be denied that they

differ a good deal from the other members of the group*;

indeed Prof. Mivart in the Zoological Traiisactions (x. p.

364) will hardly allow Fregata and Phaethon to be steg-

anopodous at all ; and one curious difference is shown by
the eggs of the latter, which are in appearance so wholly

unlike those of the rest. The osteology of two species

has been •well described and iUustrated by Prof. Alph.

Llilne-Edwards in M. Grandidier's fine Oiseaux de Mada-
gascar (pp. 701-704, pis. 279-281a). (a. n.)

TROPPAU (Slavonic Opava), the chief town of Austrian

Silesia, is a busy commercial place on the right bank of

the Oppa, close to the Prussian border. A well-built town
with extensive suburbs, it has two market-places and con-

tains six churche's, an old town-house recently restored in

the Gothic stylo, and nameroim educational, benevolent, and
commercial institutions. The site of the former fortifica-

tions is laid out in pleasant promenades. Troppau manu-
factures large quantities of cloth, especially for the army

;

and its industrial establishments include a large sugar-
refinery and manufactories of machines and stoves. In
1880 the population was 20,562. German is spoken in the
town proper, but a dialect of Polish prevails in the suburbs.

Troppau was founded in tho 13th century ; but almost its only
claim to historical mention is the fact that in 1820 the monarchs
of Austria, Russia, and Prussia met here to deliberate on the tend-
encies of the Neapolitan revolution. This congress of Troppau,
however, left nearly the whole matter to be considered and decided
at Laibach. The former principality of Troppau is now divided be-
tween Austria and Prussia, the latter holding the lion's share.

TROTZENDORFF, or Teocedoefius, Vaxentin
Fheedlaito (1490-1556), called Trotzendorff from his

birthplace, near Gorlitz, in Prussian Silesia, was born on
14th February 1490, of parents so poor that they could
not keep him at school. The boy taught himself to read
and write while herding cattle; he made paper from birch
bark, and ink from soot. When difficulties were overcome
and he was sent for education to Gorlitz, his mother's last

Heligoland, and Col. Legge {B. Ceylon, p. 1174) mentions one taken
in India 170 miles from the sea. The case cited liy MM. Degland and
Gerbe {Omilh. Europknne, ii. p. 363) seems to be that of an Albatros.

A fourth species, P. indiats, has been described from the Gulf of
Om^x., but doubt is expressed as to its validity {cf. Legge, ut suvra
pp. 1173, 1174).

* Sulidm (Gajotet), Pdecanidm (Pelioak), Plotids (Snake-bibd),
Phalacrocc/rasidm (Cohmorakt), and Fret/ulidm (Frioatb-biko).
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words were "stick to the school, dear son." The words

determined his career : he refused all ecclesiastical promo-

tion, and lived and died a schoolmaster. He became a

distinguished student, learned Ciceronian Latin from Peter

Mosellanus and Greek from Kichard Croke, and after

graduation was appointed assistant master in the school

at Giirlitz. There he also taught the rector and other

teachers. ^Vhen Luther began his attack on indulgences,

TrotzendorfF resigned his position and went to study under

Luther and Melanchthou, supporting himself by private

tuition. Thence he was called to be a master in the

school at Goldberg in Silesia, and in 1524 became rector.

There he remained three years, when he was sent to Lieg-

nitz. He returned to Goldberg in 1531 and began that

career which has made him the typical German school-

master of the Reformation period. His system of educa-

tion and discipline speedily attracted attention. He made
his best elder scholars the teachers of the younger classes,

and insisted that the way to learn was to teach. He
organized the school in such a way that the whole ordi-

nary discipline was in the hands of the boys themselves.

Every month a "consul," twelve "senators," and two
" censors " were chosen from the pupils, and over all Trot-

zendorfif ruled as "dictator perpetuus." One hour a day
was spent in going over the lessons of the previous day.

The lessons were repeatedly recalled by examinations,

which were conducted on the plan of- academical disputa-

tions. Every week each pupil had to write two " exercitia

styli," one in prose and the other in verse, and Trotzendorff

took pains to see that the subject of each exercise was
something interesting. The fame of the Goldberg school

extended over all Protestant Germany, and a large number
of the more famous men of the following generation were
taught by Trotzendorff. He died on 20th April 1556.

See Herrmann, Merlcwurdige Lebensgeschithle eincs heriihmtes

Schulmans, V. F. Trotzendorffs, 1727 ; Frosch, V. F. Trotzendorff,
He.klor 3M Goldberg, 1818 ; Pinzger, V. F. Trotzendorff (with the
I'ioldberg portrait, and a complete list of his writings), 1825

;

Koohler, V. F. Trotzendorff, ein biographischer Vcrmrh, 1848.
These biographies appear to take all their facts from a funeral or
memorial oration delivered by Balthasar. Khau in the university of
Wittenberg on 15th August 1564, and published in an edition of
Trotzendorff 's Rosarium, 1565.

TROUBADOURS. See PEOVENg.vL Liteeatuee, vol.

XX. p. 873, and France, vol. ii. p. 646.

TROUGHTON, Edwaed (1753-1835), instrument
maker, was born in the parish of Corney in Cumberland
in October 1753. He joined his elder brother John in

carrying on the business of mathematical instrument makers
in Fleet Street, London, and continued it alone after his

brother's death, until he in 1826 took W. Simms as a
partner. He died in London on 12th June 1835.

Troughton was very successful in improving the mechanical part
of most nautical, geodetic, and astronomical instruments. He was
completely colour-blind, which prevented him from attempting ex-
periments in optics. The iirst modem transit circle (see Koemer)
was constructed by him in 1806 for Groombridge ; but Troughton
was dissatisfied with this form of instrument, which a few years
afterwards was brought to great perfection by Reichekbach and
Eepsold {qq.v.), and designed the mural circle in its place. The
first instrument of this kind was erected at Greenwich in 1812, and
ten or twelve others were subsennently constructed for other obser-
vatories ; but they were ultimately superseded by Troughton's earlier

design, the transit circle, by which the two coordinates of an object
can be determined simultaneously. He also jnade transit instru-

ments, equatorials, &c. ; but his failure to construct an equatorial
mounting of large dimensions, and the consequent lawsuit with
Sir James South, embittered the last years of his life.

TROUT. See SALMONiDiE; also Angling, vol. ii. p. 41.

TROUVILLE, a fashionable seaside town of France,

chef-lieu of the department of Calvados, and a port of the

English Channel, is situated at the mouth of the river

Touques, on the right bank. 136 miles v/est-north-west of

Paris and 34 north-east of Caen by rail. The climate is

mild, and the neighbourhood well wooded ; there are villas

in all styles of architecture, a casino, and vast stretches of

sand where the visitors (15,000 in 1881) bathe and walk.

With Havre, which lies on the other side of the estuary of

the Seine, 8 or 10 miles off, there is continual steamer com-
munication. In 1886 the population was 5750 (commune
6300). DeauviUe, on the left bank of the Touques, opposite

Trouville, is remarkable for its casino, terrace, and fine

mansions, but, except during the race-week in August, is

comparatively deserted. In 1886 its population was 2100
(commune 2220). In 1866 a dock, 985 feet in length

by 262 in breadth, with 24 feet of depth at high water,

was constructed between Trouville and Deauville ; in

1882 292 vessels (54,391 tons) entered and 283 (53,510
tons) cleared.

TROVER, or trover and conversion, the name of a form
of action in English law no longer in use, corresponding to

the modern action of conversion. It was brought for

damages for the detention of a chattel, and differed from
detinue in that the latter was brought for the return of the

chattel itself. The name trover is due to the action having
been based on the fictitious averment in the plaintiffs de-

claration that he had lost the goods and that the defendant

had found them. The necessity for this fictitious aver-

ment was taken away by the Common Law Procedure
Act, 1852. An action of trover lay (as an action of con-

version still lies) in every case where the defendant was in

possession of a chattel of the plaintiff and refused to de-

liver it up on request, such refusal being prima facie

evidence of conversion. The damages recoverable are

usually the value of the chattel converted. In an action

for detention of a chattel (the representative of the old

action of detinue), the plaintiff may have judgment and
execution by writ of delivery for the chattel itself or for its

value at his option. An action for conversion or detention

must be brought within six years. The corresponding

action in Scotch law is the action of spuilzie. It must be
brought within three years in order to entitle the pursuer

to violent profits, otherwise it prescribes in forty years.'

TROWBRIDGE, an ancient town of Wilts, England,
is situated on the river Mere or Biss, a feeder of the Avon,
and on a branch of the Great Western Railway, 33 miles

north-west of Salisbury and 97| west of London. The
parish church of St James is an ancient stone structure in

the Gothic style, with a west square tower, surmounted by
a spire 159 feet in height, and a baptistery (1885). The
site of the ancient castle was at the mound called Courthifl,

but all traces of it have long disappeared, it having been
demolished before the reign of Henry VIII. Among the

charitable institutions are the Edward and Yerbury alms-

houses (1698), the old men's almshouses, and the cottage

hospital (1886). There are a market house and a town
hall. Public gardens 4 acres in extent were opened in

1884. A water company (incorporated in 1873) supplies

the town with water from the chalk hills in the neigh-

bourhood of Biss. The principal industry is the manu-
facture of kerseymere and of broad and other woollen

cloths, established as early as the reign of Henry VIII.

The town is governed by a local board of health of twenty-

one members. The population of the urban sanitary dis-

trict (area 2080 acres) in 1871 was 11,508, and in 1881
it was 11,040.

The town was defended in behalf of Matilda against Stephen by
Humphrey de Bohun. By Leland it is called Throughbridge or
Thoroughbridge. Anciently it was a royal manor forming part of

the ducny of Lancaster, having been granted by the crown to John
of Gaunt. Afterwards it reverted to the crown and was given by
Henry VIII. in the 28th year of his reign to Sir Edward Se}Tiiour.

It again lapsed to the crown under Elizabeth, and in th« 24th year

of her reign was assigned to Edward, earl of Hertford. By mar-
riage it passed to the Rutland family, who, however, eventually
sold it. It formerly gave the title of baron to the Seymour family.

The poet Crabbe was rector of the parish from 1814 to 1832.
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TROT. See Troad.

TROY, a city of the United States, county seat of

Rensselaer county. New York, is situated in 42° 44' N.

lat. and 73° 41' W. long., upon the east bank of the

Hudson river, at the head of tide water. It is nearly

north of New York City (147 miles) and somewhat north

of west from Boston (136 milss). "The city, which has a

length of about 4 miles, with an average breadth of 1

mile, is built mainly upon a level terrace slightly elevated

above the river, but of late years the residence portion

has extended up the hills (rising to 400 feet) which limit

this plain on the east. It is in the main regularly laid out,

and is traversed by street raOways. Troy is situated at

what is practically the terminus of the Erie Canal, con-

necting the Hudson river (here navigable for vessels of 8

to 10 feet draught) with Lake Erie, and of the Champlain
Canal. It has three railroads, by which it is connected

with New York on the south, Buffalo on the west, and also

with the east and north. The principal industries, which
in 1880 gave employment to 22,434 persons, are metal-

working, especially in iron and steel, and the making of

stoves and linen goods. The value of the products was
$26,497,163. The city is the seat of the Rensselaer

Polytechnic Institute, which was for many years the lead-

ing engineering school of the United States, and still

maintains a high reputation. The population, which in

1810 was only 3895, had in 1830 risen to 11,556, and
by 1880 to 56,747 (27,154 males and 29,593 females, the

excess of the latter being explained by the large number
of women employed as factory operatives). The propor-

tion of foreign born (16,938) was large.

Tha city was founded in 1787 by the Dutch, under the name of
Vanderheyden, and two years later the present name was adopted.
In 1794 it was incorporated as a village, and in 1816 it received a
city charter. The opening of the Erie and the Champlain Canals
in 1823 insured its prosperity and rapid growth.

TROY, Jean Francois de (1679-1752), a French
painter, highly endowed by nature, was born at Paris in

1679. He received his first lessons from his father, him-

self a skilful portrait-painter, who afterwards sent his son

to Italy. There his amusements occupied him fully as

much as his studies ; but his ability was such that on his

return he was at once made an official of the Academy
and obtained a large number of orders for the decoration

of public and private buildings, executing at the same
time a quantity of easel pictures of very unequal merit.

Amongst the most considerable of his works are thirty-

six compositions painted for the hotel of De Live (1729),
and a series of the story of Esther, designed for the

Gobelins whilst De Troy was director of the school of

France at Rome (1738-51),—a post which he resigned in

a fit of irritatiou at court neglect. He did not expect

to be taken at his word, but found himself forced to

return to France, and was making ready to leave when
he died suddenly (24th January 1752) of an attack on
the lungs.

His desire to make a figure in the world led him to neglect his

more serious duties and injured his professional reputation. The
life-size painting (Louvre) of the First Chapter of the Order of the

Holy Ghost held by Henry IV., in the church of the Grands
Augustins, is one of his most complete performances, and his

dramatic composition, the Plague at Marseilles, is widely known
through the excellent engraving of Thomassin. "The Cochins, father

and son, Fessard, Galimard, Bauvarlet, Herisset, and the painters

Boacher and Parrocel have engraved and etched the works of
De Troy.

TROY, West. See West Troy.
TROYES, a town of France, formerly the capital of

Champagne, and now chef-lieu of the department of Aube,
and an episcopal see, is 104 miles south-east of Paris by
the railway to Belfort, at the junction of tha line from
Orleans to Chilons. Several arms of the Seine and also

the Haute-Seine Canal ron through the town. The cathedral
of St Peter and St Paul, the building of which lasted from
1206 till the 16th century, still wants the south tower.
The choir, the end chapels, and the sacristry were restored
in 1849-1866. The 16th-century fagade, with mutilated
bas-reliefs and statues, is surmounted by the tower of St
Peter (230 feet). The choir, one of the most beautiful in

France,' belongs to the 1 3th century, as does also its re-

markable glass. The treasury contains gospels of the
11th and 12th centuries, precious stones brought from the
East at the time of the crusades, and ancient and beautiful

lace. The unfinished church of St Urban, begun in 1262
at -the expense of Urban IV., is a charming specimen of

the best period of Gothic architecture, the side portals

being remarkably light and delicate. The church of St

Madeleine, built at the beginning of the 12th century,

enlarged in the 16th, and recently restored, contains a rich

rood-screen by Jean de Gualde (1508). In 1420 the treaty

of Troyes was signed in the church of St John, where
Henry V. of England and Catherine of France were sub-

sequently married. The church of St Remy, with a
Romanesque tower, the churches of St Nizier and St
Nicholas, both of the 1 6th century, and that of St Pantaleon,

of the 16th and 17th, should also be noticed. There are

some curious fireplaces in the town hall (17th century),

and the municipal archives contain the correspondence of

the dukes of Lorraine and Guise. The old abbey of St
Loup is occupied by the library (80,000 volumes and 2720
manuscripts) and a museum containing numerous collec-

tions ; that relating to natural history is rich in ornithology

and entomology, and has many aerolites. Host of the old

houses of Troyes are of wood, but some of stone of the

16th century are remarkable for their beautiftd and
original architecture. The chief industry of Troyes and
the surrounding district is the manufacture of cotton and
woollen hosiery, which is woven almost entirely by hand,

and is exported to America and Switzerland. One-fourth

of the population live by subsidiary industries. There are

14 cotton mills with 10,000 spindles, bleaching, dressing,

and dye works, workshops for making looms, needle factories,

iron and copper foundries, 8 flour mills, and nursery and
market gardens. A trade is carried on in pork and cheese.

A few miles from the town stands the curious church of

St Andrew (16th century), with a remarkable portal. The
population in 1886 was 46,972 (46,067 in 1881).
At the beginning of the Roman period Troyes {AiigusCobcma)

was the principal settlement of the Tricassi. It was christianized

in the 3rd century, and its bishop St Loup (426-479) founded
renowned schools, and averted the fury of Attila. In 484 Troyes
passed into the hands of Clovis, and belonged sometimes to Neustria,

sometimes to Austrasia, till all Gaul was united under Charles Martel.

In 878 Pope John VIII. presided at a council in Troyes. The
town was fired and sacked by the Saracens in 720, and by the

Normans in 889 and 905. In 1229 Theobald IV., besieged in his

capital, was delivered by king Louis IX., and in 1230 he granted

the inhabitants a municipal charter. From this time the fairs of

Troyes became celebrated. During the captivity of King John in

England, Troyes resisted all attacks, and after Agincourt took the

jiart of the Burgundians. In 1417 the rule of Queen Isabeau of

Bavaria was established in Troyes, where in 1418 the parlement of

Paris met ; and on 21st ilay 1420 Heni-y V. of England, Charles

VI. of France, Isabeau, and Philip of Burgundy signed the famous
treaty of Troyes. On 9th July 1429 the town capitulated to Joan
of Arc. In the 16th century Protestantism made rapid progress,

but in 1562 the Huguenots were forced to retire to Bar-sur-Seine ;

after the massacre of St Bartholomew in Paris, the Calvinists in the

prisons of Troyes met the same fate. In 1577 the inhabitants

joined the League, and only opened their gates to Henry IV. in

1594. In 1787 tha parlement of Paris again met here. In 1814

both the allied and the imperial armies occupied Troyes ; and in

1870 the town was occupied by the Germans.

TROYES, Chrestiex de. See Chresteeit de Troyes,

and Romance, vol. xs. p. 645.

TRUCE OF GOD. The orderly administration of

justice and the universal peace, which the Roman empire
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established from the Euphrates to the Atlantic, did not

long siu-vive the inroads of the Teutonic tribes who in

western Europe divided the inheritance of the Latin world.

All the early Teutonic codes, being based, however remotely,

on the right of private war and private vengeance, miglit

discourage, but were powerless to abolish, the instinct

which impels the members of half-civilized communities

to avenge their own wrongs. Hence the pax Jiomana

died with the empire ; nor could the splendid organization

of Charlemagne do more than effect a very partial resusci-

tation of it. Throughout the 9th and 10th centuries, as

the life-benefices of the later Carolingian kings became
gradually transformed into hereditary fiefs, the insecurity

of life and property grew greater ; for there was no central

power to curb the injustice of the petty dukes and counts

who warred and pillaged at their will. At this moment,
when western Europe threatened to sink back into the

chaos from which it had been won by Rome, the church

came forward to arrest the process of its dissolution.

Speaking at first in her own interest and in that of the

poor, whose great protector she claimed to be, she decreed

a special peace for the unarmed clerk and the industrious

husbandman. The council of Charroox in Poitou led

the way in 989. With the opening of the next century

the movement spread over Aquitaine and the rest of

France. Every^-here the bishops set themselves to exact

from the whole diocese, noble and simple ahke, a novel

oath to abstain from violence and to respect the sanctity

of churches. William V. of Aquitaine, the most powerful

lord of southern France, lent his influence to the cause at

the councils of Limoges (994) and Poitiers (999). The latter

council prescribed the methods by which all who violated

their solemn engagement should be punished. The times,

however, were hardly ripe for the inauguration of an era

of peace. Gerard of Soissons, perhaps, was not the only

bishop who eyed this dream of universal harmony askance,

as tending to encroach on the king's prerogative (see

Bouquet, x. 201) ; and, on the whole, it may be said that

the "Peace of God" was at best but a somewhat ineffectual

protection to churches, priests, and labourers. If there

was any hope of restraining the mutual feuds of the barons

it must be by other means. And here the church again, re-

epgnizing the impossibility of absolutely stopping all feudal

warfare, endeavoured to limit it. This limitation of the

right of perpetual warfare, reduced to writing, sanctioned

by an oath, and confirmed by the decrees of councils,

assumed the name of the " Truce of God " {treva or treuga

Dei). The truce of God seems to have been first estab-

lished at the synod of Tuluges, near Perpignan in Roussil-

lon, on 16th May 1027. In accordance with its decrees

all warfare was to be suspended from noon on Saturday
till prime on Monday ; and the peace of God was perman-
ently extended to all monks, clerks, bishops, and churches.

Like the pax ecdesiai, this laudable example was soon fol-

lowed elsewhere. About 1041 it extended itself over

Aquitaine and all France; in 1042 the council of Caen,
under the sanction of Duke WDliam, established it in

Normandy—a country in which, according to a contempo-
rary writer (Rodolph Glaber, v. 1), it was not at first

accepted. By this time its terms had been much enlarged

;

and we may perhaps take the provisions of a second synod
at Tuluges (1041) as representing its normal form. Ac-
cording to this sjmod the treuga Dei was to last from the

Wednesday evening to the Monday morning in every
week, from the beginning of Advent to the octave of the
Epiphany, from the beginning of Lent till the octave of

Pentecost, for the feasts of the Holy Cross, the three great

feasts of the Virgin, and those of the twelve apostles and
a few other saints. More usually the interval between
U e Epiphany optave and Lent and that from Easter to

Rogations were left subject to the weekly truce only.

Thus from being a mere local institution it spread rapidly
over all France, and seems to have crossed into Germany,
Italy, Spain, and England. It had also its special courts
and methods of procedure. Excommunication and banish-
ment for seven or thirty years were its penalties. Before
long both the pax ecclesix and the treuga Dei were sanc-
tioned by the holy see. Special clauses were added to
protect pilgrims, women, merchants, monks, and clerks

;

while the cattle and agricultural implements of the peasant
—his ox, horse, plough, and even his olive-trees—were
covered by the segis of the church. The first clause of

the council of Clermont (1095), at which Urban II. preached
the first crusade, proclaimed the weekly truce for all

Chi'istendom, and perhaps enjoined it in its most extended
form, adding also a clause by which the oath was to be
renewed every three years by all men above the age of
twelve, whether noble, burgess, villain, or serf.^ The same
council seems to have accorded safety to all who took re-

fuge at a wayside cross (cap. 29) or at the plough (homines ad
carrucas fugientes). The truce of God was most powerful
in the 12th century, during which period it was sanctioned
both by local and papal councils, such as that held at

Rheims by Calixtus II. in 1119, and the Lateran councils of

1139 and 1179. With the 13th century its influence began
to decline, as the power of the king gradually led to the
substitution of the king's peace for that of the church.

For an exhaustive account of the whole question, see M. Setui-
chon's book, to which the above article is largely indebted.

TRUCK SYSTEM. See Labour, vol. iiv. p. 172, and
Wages.
TRUFFLE, the name of several different species of sub-

terranean fungi which are used as food. The species sold

in "English markets is Tuber aistivum; the commonest
species of French markets is T. melanosporum, and of

Italian the garlic -scented T. magnatum. Of the three,

the English species is the least excellent, and the French
is possibly the best. The truffle used for Perigord pie

{pdtc de foie gras) is T. melanosporum. When, however,
the stock of T. melanosporum happens to be deficient, some
manufacturers use inferior species of Tuber, such as the
worthless or dangerous Choeromyces meandriformis. Even
the rank and offensive Scleroderma vulgare (one of the puff-

ball series of fungi) is sometimes used for stuSing turkeys,

sausages, &c. Indeed, good truffles, and then only T. sesti-

vum, are seldom seen in English markets. The taste of T.

melanosporum can be detected in Perigord pie of good
quality. True and false truffles can easily be distinguished

under the microscope.
Tuicr asstivum, the English tni£Be, is rodndisli in shape, covered

with coarse polygonal warts, black in colour outside and brownish
and veined with white within ; its average size is about that of a
small apple. It grows from July till autumn or winter, and pre-
fers beech, oak, and birch woods on argillaceous or calcareous soil,

and has sometimes been observed in pine woods. It grows gregari-

ously, often in company with TTbrumale and (in France and Italy)

T. melanosporum, and sometimes appears in French markets with
these two species, as well as with T. mesentericum. The odour of

T. eeslivum is very strong and penetrating ; it is generally esteemed
powerfully fragrant, and its taste is considered agreeable. Its price

in England is two or three shillings a pound. The common French
truffle, T. melanosporum, is a winter species. The tubers are

globose, bright brown or black in colour, and rough with polygonal
warts ; the mature flesh is blackish grey, marbled within with white
veins. It is gathered in autumn and winter in heech and oak
woods, and is frequently seen in Italian markets, w here it is some-
times sold for 12s; 6d. a pound. The odour of T. .melanosporum
is very pleasant, especially when the tubers are young, then some-
what resembling that of the strawberry ; with age the smell gets

very potent, but is never considered really unpleasant. The comr
mon Italian truffle, T. magnatum, is pallid ochreous or brownish
buff in colour, smooth or minutely papillose, irregularly globose,

and lobed ; the interior is a very pale brownish liver colour veined

^ Labbe's Concilia,' XX. 816 ; with which c/, Semichon, ia Paix «t

la TTive de Dieu, Paris, 1869, p. 125.
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with white. It grows towards the end of autumn in plantations

of willows, poplars, and oaks, on clayey soil. Sometimes it occurs

in open cultivated fields. The odour of the mature fungus is very

potent, and is like strong garlic, onion, or decaying cheese. T.

brumale, refeiTcd to above, grows in Britain. It is a winter truffle,

and is found chiefly under oaks and abele trees from October to

December. It is black in colour, globose, more or less regular

in shape, and is covered with sharp polygonal warts ; the mature

flesh is blackish grey marbled with white veins. The odour is very

stron" and lasts a long time ; the taste is generally esteemed agree-

able.
° Chmromyces mcandri/orviis, which occurs in Britain, is some-

times sold for T. magnatiim, the colour of the flesh of both species

being somewhat similar. Scleroderma vulgare, the "false truffle,"

is extremely common on the surface of the ground in woods, and

is gathered by Italians and Frenchmen in Epping Forest for the

inferior dining-rooms of London where Continental dishes are

served. It is a worthless, offensive, and possibly dangerous fungus.

A true summer truffle, T. mcsenlcricum, found in oak and birch

woods on calcareous clay soil, is frcq^uently eaten on the Continent.

It is esteemed equal to T. mstivum. It probably gi-ows in Britain.

Another edible species, T. macrosporum, also grows in Britain,

in clayey places under young beeches and oaks, on the borders of

streams and roads, and sometimes in fields ; more rarely it grows

in plantations of willow and poplar. It has a strong scent of

onions or garlic. Terfeda leonis, a famous truffle of Italy, Algeria,

Sardinia, &o., resembles externally a potato. It grows in March,

April, and May. Some persons eat it in a raw state, sliced, and
dipped in oil or egg. It is not scented, and its taste is generally

considered insipid or soapy. Sometimes an ally of the puff-balls,

and therefore (like Scleroderina) not a true truffle, Mdanogaster
variegatus, is eateu in England and France. It has been, and
possibly still is, occasionally sold in England under the name of

"red truffle." It is a small oehreous brown species with a strong

aromatic and pleasant odour of bitter almonds. When the plant

is eaten raw the taste is sweet and sugary, but when cooked it is

hardly agreeable." The odour belonging to many truffles is so

potent that their places of growth can be readily detected by the

odour exhaled from the ground. Squirrels, hogs, and other animals
commonly dig up truffles and devour them, and pigs and dogs have
long been trained to point out the places where they grow. Pigs

will always eat truffles and dogs will do so occasionally ; it is there-

fore usual to give the trained pig or dog a small piece of cheese or

some little reward each time it is successful. Truffles are repro-

duced by spores, bodies which serve the same purpose as seeds in

flowering plants ; in true truffles the spores are borne in transparent

asci or sacs, from four to eight spores in each ascus. The asci are

8pore3 of tlie chief European truffles. Eularged 500 diameters, 1. Tuber
xslivum; 2, T. brunwic ; 3, T. melaiiosporutii

i 4, T. vtesenlericum't 5, T. mag-
natum ; 6, Chxromyces jneandri/ormis , 7. ScUroderjna vidgare ; 8, Melanogas-
ter variegatus.

embedded in vast numbers in the flesh of the truffle. In false

truffles the spores are free and are borne on minute spicules or
supports. The spores of the chief European truffles, true and false,

enlarged five hundred diameters, are shown in the accompanying
illustration. Many references to truffles occur in classical authors.
The truffle Elaphomyces variegatus was till quite recent times used,
und«r the name of Hart's nut or Lycoperdon nut, on account of its

supposed aphrodisiaic qualities.

TRUMBULL, the surname of more than one individual

of note in the literature, art, and politics of America.
1. Benjamin Trumbull was born at Hebron, Connecti-

cut, on 19th December 1735, and died at North Haven,
Connecticut, on 2d February 1820. He graduated at Yale
in 1759, and entered the ministry. His literary work was
considerable, the most important being the standard Bis-
tory of Connecticut to 1764.

2. John Trumbull was born at AVaterbury, Connecti-
cut, on 24th April 1750, and died at Detroit, Michigan,
on 12th May 1831. He graduated at Yale in 1767, and
"became a lawyer and author of high reputation. His best

work is iPFiugal, a Hudibrastic poem, intended to servo

the Whig side in the American Revolution.

3. John Trumbull, son of the following, was born at

Lebanon, Connecticut, on 6th June 1756, and died at New
York City, on 10th November 1843. He graduated at

Harvard in 1773, studied painting with Benjamin West in

London, and left at his death a number of historical works.

The earlier of these are the better ; the later and larger

were painted for the capitol at Washington.

4. Jonathan T-kumbull was born at Lebanon, Con-

necticut, on 10th June 1710, and died at the same place

on 17th August 1785. He graduated at Harvard in 1727,

and became a lawyer and colonial politician. Hi.s place

in American history was gained as governor of Connecticut

from 1709 until 1783, through the whole period of the

American Revolution. He was a trusted supporter and

confidential adviser of Washington, who was accustomed

to speak of him as "brother Jonathan," and the term has

since pa.s.sed into popular use as equivalent to the people

of the United States.

5. Jonathan Trumbull, son of the preceding, was born

at Lebanon, Connecticut, on 26th March 1740, and died

at the same place on 7th August 1809. He graduated

at Harvard in 1759, and served as member of congress,

1 789-95 (being speaker of the house of representatives dur-

ing the last two years of his term), as United States senator,

1795-96, and as governor of Connecticut, 1798-1809.

TRUMPET, a musical instrument, consisting of a long,

narrow brass tube, cylindrical for the greater part of its

length: the fusiform development which terminates in the

bell or opening of the lower end only begins at a point

that varies from a third to a fourth of the total length

from that extremity. The air inside is set in vibration

by the lips (which act as true reeds) applied to the edges

of a basin-like mouthpiece fitted to the upper part of the

instrument. The material has nothing to do with the

production of that brilliant quality of tone by which the

trumpet is so easily distinguished from every other mouth-

piece instrument : the diiference is partly due to the dis-

tinct form given to the basin of the mouthpiece, but prin-

cipally to the proportions of the column of air determined

by the conical or cylindrical form of its envelope.

The possibility of producing sonorous disturbance of a

mass of air through a mouthpiece, or more simply through

the orifice of the tube, has been known from a very early

period,— a shell bored at its extremity, or a horn with

the point removed, being without doubt the most ancient

instrument for producing sound. Nearly all the nations

of antiquity had mouthpiece instruments ; but the greater

number of these, though grouped under the general de.

signation of trumpets, have only a very distant relationship

to the modern instrument The Romans had four such

instruments,— the tuha, huccina, cornu, and lituus. The
tuba, represented in the bas-reliefs of the triumphal arch of

Titus, was a kind of straight bronze clarion, with a conical

column of air. It is ordinarily designated the Roman trum-

pet, and was about 39 inches long ; its compass should not

go beyond the first six proper notes of the harmonic scale.

The Roman tuba and the Greek salpinx are supposed to be

one and the same instrument. The buccina was also of

bronze, with a tube measuring fully 11 feet in length. The
tube is only slightly conical, and the quality of tone bears a

striking resemblance to that of the bass trombone in G
;

the proper tones for har- m:
| ^

—p

—

f»
* "]*"

monies were those sub- ^ J ^ r~ ' —
joined.' The cornu was 5
often made of a bullock's horn, but bronzewas also employed,

^ The difficulty of producing the fundamental or first -proper note
increases with the length and narrowness of the tube.'- The prottor-

tions of the buccina render the production of this note very'difficult."
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as in a epecimen in the British Museum. This instrument

measured 4 feet 6 inches in length, and the scale was
that herewith shown. The

: Roman cornu was probably

like the Greek keras. The
three preceding instruments were used in giving signals

to the infantry. The caTalry calls were given with the

lituus, a specimen of which exists in the museum of the

Vatican, found in 1827 m a tomb at Cerveteri (Caere).

The tube is cylindrical for the greater part of its length, its

conical development beginning only at the lower end,

where the instrument begins to curve. The lituus easily

produces the accompanying
proper notes ; its quality of Vj> ^
tone is like that of a trumpet *
in G. In Ireland and Denmark numerous mouthpiece

instruments in bronze have been found, sixteen different

specimens being preserved in the museum of the Royal

Irish Academy at Dublin, and six (of which facsimiles

exist in South Kensington Museum) iu the m'oseum at

Copenhagen. But none of these have the proportions of

a trumpet ; all, by the conical development of the tube as

well as by the curved form, recall their first model, the

horn, successive transformations of which have given rise

to the clarion and the numerous family of bugles.

We have no precise information as to the form which
the lituus, the ancestor of the modem trumpet, assumed
during the Jliddle Ages. A miniature in the Bible ^ pre-

sented in 850 to Charles the Bald places the lituus in

the hands of one of the companions of King David, but

we are not warranted in concluding from this that the

Etruscan instrument was in use in the 9th centuiy. The
earliest representation of the trumpet with its present

proportion.^ oi tube and form of beil seems to belong to

the 15th century. Fra Angelico (d. l:i'05) has painted

angels with trumpets having either straight or zigzag

tubes, the shortest being about 5 feet long. The perfect

representation of the details, the exactness of the propor-

tions, the natural pose of the angel players, suggest that

the artist painted the instruments from real models.

The credit of having bent the tube of the trumpet in

three parallel branches, thus creating its modern form,

has usually been claimed for a Frenchman named Maurin
(1498-1515). But the transformation was really made in

Italy about the middle of the 15th century, as is proved

by the bas-reliefs of Luca della Robbia intended to orna-

ment the organ chamber of the cathedral of Florence (see

vol XX. p. 588) ; there a trumpet having the tube bent

back as just described is very distinctly figured. From
the beginning of the l€th century we have numerous
sources of information. Virdung^ cites three kinds of

mouthpiece instruments—the feltirumet, the daretu, and
the thumer horn ; unfortunately he does not mention their

distinctive characters, and it is impossible to make them
out by examination of his engravings. Probably the

felttrumet and the clareta closely resembled each other

;

but the compass of the former, destined for military sig-

nals, hardly went beyond the 8th proper tone, while the

latter, reserved for high parts, was like the clarino (see

below). The thumer horn was probably a kind of

clarino or clarion used by watchmen on the towers. The
ir-ummet and the jiiger trommel are the only two mouth-

I
icce instruments of the trumpet kind cited by Praetorius.^

'i "ae first was tuned in D at the chamber pitch or " kam-
iJ2rton," but with the help of a shank it could be put
ii C, the equivalent of the '•chorton" D, the two differ-

ing about a tone. Sometimes the tnimmet was lowered

' In tho Bibliothcqao N&tionale at Pam.
* Musica gctutzchi tind cusz-je-ogcn, Basel, 1511.
' Organopraphia, Wolfenbiittel, 1619.

to B and even B!>. The jager trommel, or " trompette de
chasse," was composed of a tube bent several times in

circles, like the posthorn, to make use of a comparison
employed by Pr2etorius himself. His drawing does not
make it clear whether the column of air was like that of

the trumpet ; there is therefore some doubt as to the true

character of the instrument. The same author further

cites a wooden trumpet {holzem trommet), which is no
other than the Swiss alpen-horn or Norwegian luur.

Mersenne's * information is not very instructive ; but he
gives a description of tho sourdine, a kind of mute or

damper introduced into the bell, already employed in his

time, and still made use of to weaken the sound. The
shape of the trumpet, as seen in the bas-reliefs of Luca
della Robbia, was retained for more than three hundred
years : the first alterations destined to revolutionize the
whole technique of the instrument were made about the
middle of the 18th century. Notwithstanding the im-

perfections of the trumpet during this long period, the

performers upon it acquired an astonishing dexterity.

The usual scale of the typical trumpet, that in D, is

$

Prsetorius exceeds the limits of this compass in the higher range,
for he says a good trumpeter could produce the subjoined notes.

-^ J2. fa. S: S: "This opinion is shared by Bjch, who,
rp 1— 1— >— •*—

-

in a trumpet solo which ends the

:::^^3::^^:;^3:;3;;3:^::; cjuitata "Der Himmel lacht," wrote up
to the twentieth of these eotmds. So

considerable a compass could not be reached by one instrumentalist

:

the trumpet part had therefore to be divided, and each division

was designated by a special name.^ The fundamental or first

proper note was called Jlaltergrob, the second grobsHmme, the

third /aulstimme, the fourth mUUlstim7ni. The part that was
called principal went from the fifth to the tenth of these tones.

The higher region, which lad received the name of "clarino," was
again divided into two part« : the first began at the eighth proper
tone and mounted up towari" the extreme high limit of the com-
pass, according to the skill of 'he executant ; the second, beginning
at the sixth proper tone, rarely went beyond the twelfth. Each of

these parts was confided to a special trumpeter, who- executed it by
using a larger or a smaller mouthpiece.

Playing the clarino differed essentially Irom playing the militarr

trumpet, which corresponded in compass to that called principal.

Compelled to employ very small mouthpieces to facilitate the emis-

sion of very high sounds, clarino players could not fail to alter the

tone of the instrument, and instead of getting the brilliant and
energetic quality of tone of the mean register they were only
able to produce more or less doubtful notes without power anil

splendour. Apart from this inconvenience, the clarino presented

numerous deviations from just Intonation. Hence the players of

that time failed to obviate tho bad effects inevitably resulting from
the natural imperfection of the harmonic scale of the trumpet
in that extreme part of its compass ; in the execution, for instance,

of the works of Each, where the trumpet should give sometimes
^^^ 9 ^— *''* instrumentalist could only com-

^ T—

?

mand the eleventh proper tone, which
%jr is neither the one nor the other of thesj.

Further, the thirteenth proper tone, for which —p "f^ - is written;

is really too flat, and it is absolutely im
remedy this defect, since it entirely depends
laws of resonance affecting columns of air.

possible to

upon the

Since the abandonment of the clarino (about the middle of tne

18th century) our orchestras have been enriched with trumpets
that permit the execution of the old clarino parts, not only with
perfect justness of intonation, but with a quality of tone that is

not deficient in character when compared with the mean register

of the old principal instrument. The introdnction of the clarinet

or little clarino is one of the causes which led to the abandonment
of the older instrument and riay explain the preference given by
the composers of that epoch to the mean register of tho trumpet.

The clarino having disappeared before Mozart's day, he, had to

change the trumpet parts of Handel and Bath to allow of their

execution by the performers of his own time. It was now that

trooks began to be frequently used. Trumpets were made in F
instead of iu D, furnished with a scries of shanks of increasing

length for the tonalities of E, EJ), D, Dp, C, B, E[), and sometimes
even A.

* Eanncmis UntverssUe, Paris, 1636.

°. Der sich sdbsi in/omirendt Musicus, AugsbuiK, 1762, by Lotter.
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The first attempts to extend the limited resources of the instru-

ment in its new employment arose out of Ham pel's idea of lowering

the harmonic sounds by introducing the hand into the bell But,

instead of fixing the shanks between the mouthpiece and the upper

extremity, they were adapted to the body of the instrument itself

by a double slide, upon the two branches of which tubes were in-

serted bent in the form of a circle and gradually lengthened as

required. This modified instrument became known as the "in-

vention horn." This system was applied to the trumpet by
Michel Woegel (born at Rastatt in 1748), whose "invention

trumpet" had a great success, notwithstanding the unavoidable

imperfection of a too great disparity in quality of tone between the

open and the closed sounds. The idea of applying the trombone
slide to the trumpet is obvious. The slide trumpet is mentioned
by T. E. Altenburg,' who compares it, and with reason, to the alto

trombone ; and there are grounds for identifying it with the
" tromba da tirarsi " employed by J. S. Each in some of his com-
positious. The slide trumpet is still used in England in a some-

what modified form. About 17 GO, Kolbel, a Russian musician,

applied a key to the horn, and soon afterwards the trumpet re-

ceived a similar addition. By opening this key, which is placed

near the bell, the instrument was raised a diatonic semitone, and
by correcting errors of intonation by the pressure of the lips in

the mouthpiece the following diatonic succession was obtained.
- This invention was improved
: in 1801 by Weidinger, trum-
peter to the Imperial court

at Vienna, who increased the number of keys and thus made the
trumpet chromatic thoughout its scale. The
instrument shown in the accompanying figure

is in G ; the keys are five in number, and as

they open one after another or in combination

it is possible to connect the second proper tone

with the third by chromatic steps, and thus
produce the following succession. The number

was ap-

gaps between the extreme sounds of the interval

of a fifth ; and a like result was arrived at more
easUy for the intervals of the fourth, the major
third, &c., furnished by the proper tones of 3, 4,

5, &c. But, though the keyed trumpet was a
notable improvement on the invention trumpet,

the sounds obtained by means of the lateral open-

ings of the tube did not possess the qualities

which distinguish sounds caused by the reson-

ance of the air-column vibrating in its entirety.

But in 1815 Stolzel made a genuine chromatic
trumpet by the invention of the ventile or

piston ; for this ingenious mechanism, see

TnoMBONB. The simple trumpet is now no
longer employed except in cavalry regiments.

It is usually in E|>. The bass trumpet in £(», which is an octave

lower, is sometimes, but rarely, nsei Trumpets with pistons are

generally constructed in F, with croolcs in E and E|>. In Ger-

many trumpets in the high Bjj with a crook in A are very often

used in the orchestra. They are easier for comet k piston players

than the trumpet in F. The present writer lias recently constructed

for the concerts of the Conservatoire at Brussels trumpets in the

high D, an octave above the old trumpet in the same key. Thsy
permit the execution of the high trumpet parts of Handel and J. S.

Bach. The bass trumpet with pistons used for Wagner's tetralo^
is in EI7, in unison with the ordinary trumpet with crooks cf D
and C ; but, when constructed so as to- allow of the production of

the second proper tone as written by this master, this instrument
belongs rather to the trombones than to the trumpets. (V. M.

)

TRUMPET, Speaking and Heaeing. The speaking

trumpet, though some instrument of the kind appears to

have been in earlier use in more than one part of the

world, is connected in its modem form with the name of

Athanasius Kircher and that of Sir Samuel Morland, who
in 1670 proposed to the Koyal Society of London the ques-

tion of the best form for a speaking trumpet. Lambert, in

the Berlin Memoirs for 1763, seems to have been the first to

give a theory of the action of this instrument, based on an

altogether imaginary analogy with the behaviour of light.

Id this theory, which is still commonly put forward, it is

assumed that sound, like light, can be propagated in rays.

This, however, is possible only when the aperture through

^ Versuch einer Anlcitung zur heroisch-musikalischen Trompeter-

und Pauktr-EuTist- Halle, 1796.

Keyed trumpet.

which the wave-disturbance passes into free air is large

compared with the wave-length. If the fusiform mouth
of the speaking trumpet were half a mile or so in radius,

Lambert's theory might give an approximation to the

truth. But with trumpets whose aperture jt only a foot

in diameter at most the problem is one of diffraction

;

and it has not yet been seriously studied from this point

of view.

In the case of the hearing trumpet, the disturbance is

propagated along the converging tube much in the same
way as the tide-wave is propagated up the estuary of a

tidal river.

UntU the theory has been rigorously worked out the

only safe course to adopt in manufacturing either class of

instruments is to be guided by the results of varied trials.

The theoretical foundations of the subject will be found

in Lord Rayleigh's Sound and in Sir Q. Airy's Tides and
Waves, respectively. In speaking and hearing trumpets

aUke all reverberation of the instrument should be avoided

by making it thick and of the least elastic materials, and
by covering it externally with cloth.

.

TRUMPETER, or Trumpet-Berd, the literal rendering

in 1747, by the anonymous English translator of De
la Condamine's travels in South Americ", (p. 87), of that

writer's "Oiseau trompette" (Mem. de I'Acad, des Science^,

1745, p. 473), which he says was ca,lled "Trompetero"
by the Spaniards of Maynas on the upper Amazons, from
the peculiar sound it utters. He added that it vas the
"Agami " of the inhabitants cf Para and Cayenne,^ wherein

he was not wholly accurate, since those birds are specifically

distinct, though, as they are generically united, the state-

ment may pass. But he was also wrong, as had been
Barrere (France Eguinoxiale, p. 132) in 1741, in identify-

ing the "Agami" with the "Macucagua" of Marcgrave,

White-winged trumpeter {Psophia leucoptera). After Mitchell

for that is a Tinastott {q.v.) ; and both still more wrongly
accounted for the origin of the peculiar sound just men-
tioned, whereby Barrere was soon after led {Omith. Spec.

Novum, pp. 62, 63) to apply to the bird the generic and

vulgar names of Psophia and "Petteuse," the former of

which, being unfortunately adopted by Linn^us, has ever

since been used, though in 1766 and 1767 Pallas {Miscel-

lanea, p. 67, and SpiciUgia, iv. p. 6), and in 1768 Vosmaer

{Descr. du Trompette Americain, p. 5), showed that the

^ Not to be confoimded with the "Heron Agsmi " of BuffoD.

(CHseaux, vil p. 382), which is the Ardea cyajni of other writers.
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notion it conveys is erroneous. Among English writers

the name " Trumpeter " was carried on by Latham and

others so as to be generally accepted, though an author

may occasionaUy be found willing to resort to the native

"Agami," which is that almost always used by the French.

Messrs Sclater and Salvin Id their Nomenclatm (p. 141) admit

6 species of Trumpet-Birds—(!') the original Psophia crepita-ns of

Gumia ; (2) P. napensis of eastern Ecuador (which is very likely

the original "Oiseau trompetto" of De la Condamine) ; (3) P.

ochroptera from the right bank of the Rio Negro ; (4) P. UucopUra

from the right bank of the upper Amazons
; (5) P. viridis from the

right bank of the Madeira ; and (6) P. obscura from the right bank

of the lower Amazons near Para. And they have remarked in the

Zoological Proceedings (1867, p. 692) on the curious fact that the

range of the several species appears to be separated by rivers, a

statement confirmed by Mr Wallace {Oeogr. IHsIt. Animals, ii. p.

358) ; and in connexion therewith it may be observed that these birds

have short wings and seldom fiy, but run, though with a peculiar

gait, very quickly. A s'iventh species, P. cantatrix, from Bolivia, has

since been indicated by Prof. \V. Blasius {Joum. f. Omith., 1884,

pp. 203-210), who has given a monographic summary of the whole

group very worthy of attention. The chief distinctions between

the species lie in colour and size, and it will be here enough to

describe briefly the best known of them, P. crepitans. This is

about the size of a large barndoor Fowl ; but its neck and legs are

longer, so that it is a taller bird. The head and neck are clothed

with short velvety feathers; the whole plumage is black, except

that on the lower front of the neck the feathers are tipped with

golden green, changing according to the light into violet, and that

a patch of dull rusty brown'extends across the middle of the back

and wing-coverts, passing into ash-colour lower down, where they

hang over and conceal the tail. The legs are bright pea-green.

The habits of this bird are very wonderful, and it is much to be

wished that fuller accounts of them had appeared. The curious

sound it utters, noticed by the earliest observers, has been already

mentioned, nnd by them also was its singularly social disposition

towards man described ; but the information supplied to Buffon

(Oiscaux, Iv. pp. 496-501) by Manoncour and De la Borde, which
lias been repeated in many works, is still the best we have of the

curious way in which it becomes semi-domesticated by the Indians

•nd colonists and Bho^v3 strong affection foe its owners as well as

for their living property— poultry or sheep—though in this re-

claimed condition it seems never to breed.' Indeed nothing can

be positively asserted as to ita mode of nidificatfon ; but its eggs,

according to Mr E. Harriett, are of a creamy white, rather round,

and about the size of Bantams'. "Waterton in his Wanderings
(Second Journey, chap, iii ) speaks of falling iu with flocks of 200
or 300 "Waracabas,' as he called them, in Demerara, but added
nothing to our knowledge of the species ; while the contributions

of Trail {Mem. Wem. Society, v. pp. 523-532) and Dr Hancock
(Ua^ Nat. History, ser. 2, iL pp. 490-492) as regards its habits only

touch upon them in captivity.

To the Trumpeters must undoubtedly be aocorded iLe

rank of a distinct Family, Pscyphiids. ; but like so many
other South-American birds thev seem to be the less

specialized descendants of an ancient generalized group

—perhaps the common ancestors of the Rallids and
Gruid-x—and they are therefore rightly placed in Prof.

Huxley's Geranomorph.v.^ The structure of the syrinx is

stated by Trail {ut supra) to be quite unique ; but his

description of it is unsatisfactory, and he clearly had not

an adult male to dissect or he would have hardly failed

to notice the curious arrangement of the trachea in that

sex made known by Hancock (ut s^ipra). This, though
different from that described in any Crane (q.v.), sug-

gests an early form of the structure which in some of the

Gruidx is so marvellously developed, for in Psophia the

windpipe runs down the breast and belly immediately

tinder the skin to within about an inch of the anus, whence
it returns in a similar way to the front of the sternum, and
then enters the thorax. Analogous instances of this forma-

tion occur in several other groups of birds not at all

' In connexion herewith may be mentioned the singular story told

by Montagu (On. Diet., Suppl. Art. "Grosbeak, 'ttTiite-winged "), on
the authority of the then Lord Stanley, afterwards president of the
Zoological Society, of one of these birds, which, having apparently
escaped from confinement, formed the habit of attending a poultry-

yard- On the occasion of a pack of bounds running through the yard,

the Trumpeter joined and kept up with tbem for nearly three miles 1

' Cf. Parker, Trans. Zool. Soc , i. p. 502 sq.

allied to the Ftophiidse. The skeleton and some of the
detached bones are figured in Eyton'a Osteol. A vium (pis.

xxLx. and 5 k). (a. k.)

TEURO, a city, municipal borough, and port of Corn-
wall,. England, is situated on a kind of peninsula formed
by the rivers Allen and Kenwyn, which below the town
unite with a branch of Falmouth harbour called Truro
creek or river. Truro is 300 miles south-west of London
by the Great Western Railway, and 1 1 north of Talmouth^
to which there is a branch line. The town is regularly
built, chiefly of granite, with spacious streets, throughthj
principal of which there flows a stream of water. The nei
cathedral of St Mary by Mr Pearson, R.A., one of the most
important modern ecclesiastical buildings in Englano, la a

fine example of Early English at its best period. The olc

south aisle of the church previously existing is ingeniously
incorporated in the new edifice. The secular buildings
include the town-hall and market-house in the Italian style

(1846), the corn exchange, the theatre, the public rooms,
the music-hall, and the county library (1792). There is

also a theological library, presented by Bishop PhDlpotts in

1856 and largely augmented by a bequest of books in 1883.
Among the educational and benevolent institutions are the
grammar-school (founded by a member of the Borlase
family, and having two exhibitions at Exeter College,

Oxford), the cathedral divinity schools, the Wesleyan
middle schools, the literary institution, the "royal Cornwall
infirmary, the dLspensary, and a hospital for ten widows.
There is sufficient depth of water in the channel of Truro
creek to permit vessels of 70 tons burden to come up to

the town quay. The principal imports are coal from Wales
and timber from Norway, and the exports consist of tin,

iron ores, lead, and zinc, from the mines in the neighbour-

hood. The population of the municipal borough (area

1171 acres) in 1871 was 11,049, and 10,619 in 1881.

Truro is one of the oldest towns in England. It is the seat of

the stannary and other courts connected with the duchy of Corn-
wall (see CoENWALi,, vol. vL p. 427). It was- one of the ancient
privileged tin coinage towns. Anciently it was called Tueura,
Treura, and Truruburgh. It was a borough by prescription, but
was incorporated by Reginald, earl of Cornwall. In the 12th cen-
tury it belonged to Richard de Lucy. In a charter of Henry Til.
it is called the " ville de Tcuro." The government was vested in
a mayor and burgesses by Elizabeth, who gave the corporation juris-
diction over the port of Falmouth, the port dues of that to*u being
collected by them until its incorporation by Charles II. Norden,
writing of Truro in 1574, says, " there is not a towne in the west
part of the shire more commendable for neatness of buyldinges, nor
more discommendable for the pride of the people." In 1642 Sir
Ralph Hopton levied here a large body of men for the king. By
the Municipal Act Truro was divided into two wards, and is governed
by a mayor, six aldermen, and eighteen couucUlors. The corpor-'

ation act as the urban sanitary authority. Truro sent two represent-
atives to parliament from the 23d year of Edward I., but ceased
to be separately represented in 1885. By Act 39 and 40 Vict,

c. 54 it was constituted the head of a new dioceSe comprising th
archdeaconry of Cornwall.

TRUST. In Roman and English law alike that leg

relation between two or more persons implied in the word
trust was of comparatively late growth. The trust of

English law is probably based upon a combination of the

Roman conceptions of vsus a,nd Jideicommissum. To usus

is perhaps due the name as well as the idea of that right

over property, coordinate with the right of the nominal
owner, possessed by the person having the use. T^o fidei-

commissum appears to be due the name as well as the idea

of that confidence reposed in another which is the essence

of the modern trust. Usus was in Roman law a personal

servitude, or right of one person over the land of another,

confined to his personal wants and without the right to the

produce and profits which ususfructus carried. H, ha."

little in common with the use of English law but the name
and the conception of a dual ownership. The fidncom-
missmn is mere important; sse Rohan Law, vol. xx. p
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707. By the legislation of Justinian the law of hgata

was jjractically as.siiuilated to that of fidekommissa. The

only thing that distinguished the oue from the other was

the mode in which the gift was made : if by words of

direct Dequest, it was a legalum, if by precatory words, a

fideicommisstcm. It may be aoticod, as an illustration of

the course afterwards taken by the law in England, that

ftdeiromvdsna in favour of the chv.rcli were so far favoured

over others that if paid over by mistake they could not be

recovered. In addition to nsus and jidei/:ommissuin, the

Roman division of ownership into quiritary and bonitary

{to use -ords invented at a later time) may perhaps to

some extent have suggested the English division into

iegal and equitable estate. The two kinds of ownership

were amalgamated by .Justinian. Legal and equitable

estate are still distinct in England, though attempts have

been ma<le in the direction of amalgamation. The gradual

maimer in which the beneficiary became subject to the

burdens attaching to the property of which he enjoyed the

benefit was a feature common to both the Roman and the

English system.
Uses in Early English Law.—Tlie use or trust' is saiJ to have

been the iuvention of ecclesiastics well acquainted with Roman
-law, tho object beiug to escape the provisions of the laws against

Mortmain t?-^'.) by obtaining tho conveyanoa of an estate to a

ftieud on the understanding that they should retain the use, t.«.,

the actual profit and enjoyment of the estate. Uses were soon ex-

tended to other purposes. They were found valuable for the defeat

Of creditors, the avoiding of attainder, and the charging of portions.

A use had also the advantage of being free from the incidents of

feudal tenure : it could be alienated inl'.r vivos by secret conveyance,

and could be devised by will. In many cases the feoffee- to uses,

as lie was called, or the person seised to the uso of another, sec-ns

to have been specially chosen on account of his rank and station,

which would enable him to defy the common law and protect the

estate of his cestui que nsc, or the person entitled to the beneficial

enjoymeut. Tho Act of 1 Ric. II. c. 9 was directed against the

choice of such persons. This alienation of land in use was looked

upon with great disfavour by the common law courts, in whose

eyes the cestui que use was only a tenant at will. Possibly the

cround of their refusal to recognise uses was that the assizes of the

king's court could only be granted to persons who stood in o feudal

relation to the king. The denial of the right followed the denial

of the remedy. The use was on the other hand supported by the

Court of Chancery, and execution of the confidence reposed in the

feoffee to uses v/as enforced by the court in virtue of the general

jurisdiction which as a court of conscience it claimed to e.'iercisf.

C'Ver breach of faith. Jurisdiction was no doubt the more readily

assumed by ecclesiastical judges in favour of a system by whleh tlie

church was generally the gainer. A double ownership of land thus

gradually arose, tho nominal and ostensible owuersliip,—the only

one acknowledged in the courts of common law,—and tho beneficial

ownership protected by tho Court of Chancery. The reign of

Henry V. to a great extent corresponds with that of Aagiielos at

Rome, as tho point of time at which legal recognition was given to

v.hat had previously been binding only in honour. The means of

bringing the feoffee to uses before the court was the writ of siib-pcsnOt

said to have been invented by John de Waltham, bishop of Salis-

bury and master of the rolls in the reigu of Richard II. By ineanp

of this writ the feoffee to uses could be compelled to answer on oath

the claim of his cestui quo use. The doctrine of the Court of

Chancery as to the execution of a use varied according as there

was transmutation of possession or not. In the former case it was
cnnecessarv to prove consideration ; in the latter, generally a case

.of bargain and sale, the court would not enforce the use unless it

was executed in law,—that is, unlesd there was a valuable considera-

tion, even of the smallest amount. "Where no consideration ci.uld

be proved or implied, the use resulted to the feoffor. This theory

led to the insertion up to a recent date in deeds (especially in the

lease of the lease and release period of conveyancing) of a nominal
consideration, generally five shillings. Lands either in possession,

reversion, or remainder could -be granted in use. Most persons

could' be feoffees to uses. The king and corporations aggregate

1 Use seems to be an older word than trust. Its first occurrence in

statute lawis in 7 Ric. II. c. 12, in the form csps. In Littleton "con-
fidence " is the word employed. The Statute of Uses seems to regard

use, trust, and confidence as synonymous. According to Bacon, it was

its permanency that distinguished the use from the trust.

^ Feoffment, though the usual, was not the only mode of conveyance

to uses. The preamble of the Statute of Uses mentions fines aud re-

coveries, and other assurances.

were, however, exceptions, and were entitled to hold the lands dis-

charged of the use. On tho accession of Richard III., who from

his position of authority had been a favourite feotl'ee, it was necessary

tn pass a special Act (1 Ric. III. c. 5), vesting the lands of which

ho iiad been feolfeo cither in his co-feolfecs or, in the absence of co-

feod'ees, in the cestui que use. The practical convenience of uses

was so obvious that it is said that by the reign of Henry VIL most

of the land in the kingdom was held iu use. The freedom of uses

from liabihcy to forfeiture for treason must have led to their

general adoption during the Wars of the Roses.^ The secrecy with

which a use could be transferred, contrary as it was to the publicity

required for livery of Seisin {q.v.) at common law, led to the inter-

ference of the legislature on several occasions between the reigns of

Richard-II. and Henry VIII., the general tendency of the legislation

being to make the cestui que usecioreand more subject to the burdens

incident to the ownership of land. Oue of the most important

statutes was tlie Statute of Mortmain (15 Ric. II. c. 5), forbidding

evasion of the Statute De Religiosis of Edward I. by means of feotf-

ments to uses. Other Acts enabled the cestui que use to transfer tho

use without the concurrence of tho feofl'ee to uses (1 Ric. HLo. 1),

made a writ oi formcdon maintainable against him (1 Hen. VII. c
1), rendered his heir liable to wardship and relief (4 Hen. VII. c
17), and his lauds liable to executinn {V.> Uei. VII. c. i&). At
lengtli iu 1S35 the famous Statute of Uses (27 Hen. VIII. c. 10) was

passed.' The preamble of the statute enumerates the mischiefs wdiich

it was considered that the universal prevalence of uses had occa-

sioned, among others that by fraudulent feoffments, fines, recoveries,

and other like assurances to uses, confidences, and trusts lords lort

their feudal aids, men their tenancies by the curtesy, women their

dower, manifest perjuries in trials were committed, the king lost tho

profits of tho lands of persons attain ted or enfeoffed to the use ci aliens,

and the king and lords their rights of year, day, and waste, and of

escheats of felons' lands. To remedy this state of things il was

enacted, inter alia, that, where any person was seised of any here-

ditaments to the use, confidence, or trust of any other person by

any means, the person having such use, confidenue, or trusi; sfiould

be seised, deemed, and adjudged in lawful seisin, estate, and
possession of such hereditaments. Full legal remedies were given

to the cestui que use by the statute. He was enabled to distrain

for a rent charge, to have action, entry, coudition, &c. The effect

of this enactment was to make the cestui que use the owner at law

as well as in equity (as had been done ouco before under the ex-

ceptional circumstances which led to 1 Ric. III. c. 5), provided

that tlie use was oue which before the statute would have been en-

fcccd by the Court of Chancery. For some time after tho jiassing

of tho statute an equitable as distinct from a legal estate did not

C'ist But tho somewhat narrow construction of tho statute by
tho common law courts in Tyrrel's case' (1557) enabled estoites

lioi-iu.^able only in equity to bo again created. In that case it was
held that a use upon a use could not be executed ; therefore iu a

feoffment to A and his heirs to the use of B and his heirs to tho

ase of aud his heirs only the first use was executed by the

statute. The use of B being executed in him, that of C was not

ncknov.'ledged by the common law judges ; but equity regarded C
asbeuencially eutitled, and his interest as an equitable estate held

for him in trust, corresponding to that which 15 would have had
befOitj tile statute. The position taken by the Court of Chancery
iu trusts may be compaied with that taken in Moktgai;f, (q.v.).

The Judicature Act, 1873, while not going as far as tho Statute of

Uses and cowbining the legal and equitable estates, makes eijuit-

able rights cognizablo in all "ourts From the decision in Tyrrel's

case dates the whole modern law of uses and trusts. In modem
legal language use is restricted to the creation of legal estate under
th» Statiifi' of Uses, trust is confined to the equitable estate of the

cestui que tiMst or beneficiary.

Uses since 1035.—The Statute of Uses is still the basis of con-

veyancing. A grant in a deed is still, a.''ter the alterations iu the

law made by the Conveyancing Act, 1881, made to ami to the

use of A." The statute docs not, however, apply indiscriminately

to all cases, as only certain uses are executed by it. It does not

apply to leasjfiolds or coiiyhoUls, or to cases wliero tho grantee to

uses is anything more than a mere passive instrument, e.g., where
thero is any direction to him to sell the property. Tlie seisin,

too, to be executed by tho statute, must be in another than him
who has the use, for whera A is eeised to the use of A it is a

common law grant. The dill'ereuce is important as far as regards

the doctrine of Possession \.q.v.). Constructive possession is ,giv^n

by a deed operating under the statute even before entry, but rot
by a common law grant (at any rate sufllcient to entitle the gr,antee

to bo registered as a voter), until actual receipt of rent by the

^ The use, as in later times the trust, was, however, forfeited to tho

crown on attainder of the feoffee or trustee for treason.
* It was adopted in Ireland exactly a century later by 10 Cw. I.

c. 1 (Ir,). The law of uses and trusts in Ireland is practically t^o aanH

as that in England, the main diiferences being in procedure rat'w?' ih***

in substantive law. * Dyer's Bcports, 155a.
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gisnlep. Tl.e operatiou of the Statute of Uses was supplemented

by ihe .^rarute of Icrrlmeuta and that of Wills. (See Will.) The

Statute of (molmeuts (27 Hen. VIII. c. 16) enacted that no

bargain and sale should pass a freehold unless by deed indented

and inroJed withiii si.\ months after its date in one of the courts

.it Westminster or with the custos nlulorum of the county. As
the .statute referied only to freeholds, a bargain and sale of a lease-

hold interest passed without iurolment. Conveyancers took advan-

tage of this omissipn (whether intentional or uot) in the Act, and
the practical elfcct of it was to introduce a mode of secret aliena-

tion of real property, the leaso and release, which was the general

form of conveyance up to 1845. (See Keal Estatt, Sale.) Thus-

the publicity of transfer, which it was the special object of the

Statute of Uses to effect, wis almost at oace defeated. In addition

to the grant to uses there were other modes of conveyance under
the statute which are now obsolete in practice, viz., the covenant

to stand seised and the bargain and sale, fuder the statute, as

befure it, the use has been found a valuable means of limiting a

remainder to the person creating the use and of making an estate

take effect in derogation of a former estate by means of a shifting

or springing use. At common law a freehold could not be made
to commence infulwo ; but this end may bo attained by a shLfiing

me, such as a grant (common in marriage settlements) to A to the

iise of B in fee simple until a marriage, and after the celebration of

the marriage to other uses. Au example of a springing use would
lie a grant to A to such uses as B should appoint and in default

"f and until appointm^'at to C in fee simple. The difficulty of

deciding where the seisin was during the suspension of the use led

to the invention of the old theory of scintilla Juris, or continued
possibility of seisin in the grantee to uses. This theory was
jliolished by 23 and 2i Vict. c. 33, which enacted that all uses

should take effect by force of the estate and seisin originally vested

in the person seised to the uses. The most frequent instances of

a springing use are powers of appointment, usual in wills and
stttlements. There has been much legislation on the subject of

powers, the main eifect of whi:h has been to give greater facilities

for their execution, release, or abandonment, to aid their defective

exw ution, and to abolish the old doctrine of illusory appointments.
Triisls.—A trust in English law is defined by Jlr Lewin, adopt-

ing Coke's definition of a use, as *' a confidence reposed in some
other, not issuing out of the land, but as a thing collateral, annexed
in privity to the estate of the land, and to the person touching the
land, for which cestui que tiiist has no remedy but by subpozna in

Chancery." The term tri:st or trust estate is also used to denote the
beueficial interest of the cestui que ti'ust. The term truster is not
used, as it is in Scotland, to denote the creator of the trust. A
trust has some features in common with Co.ntract (q.v.) ; but the
^eat difference between them is that a contract can only be enforced
by a party or one in the position of a party to it, while a trust can
be, and generally is, enforced by one not a party to its creation.

It has more resemblance to Jideicommissum. But the latter could
ouly be created by a testamentary instrument, while a trust can
be created cither by will or inter vivos ; nor was there any trace in

Roman law of that permanent legal relation wjiich is suggested by
the position of trustee and cestui que trust. The heir, too, in
Roman law was entitled, from 70 A.B. to the reign of Justinian,

xo one-fourth of a hereditas Jidcicommissariii as against the bene-
li'.iary, while the very essence of the trust is its gratuitous charac-
ter. Trusts may be divided in more than one way, according to

the ground taken as the basis of division. One division, and per-

haps the oldest, as it rests on the authorityof Bacon, is into simple
and special, the first being where the trust is simply vested in a
trustee and the nature of the trust left to eoustruction if law, the

sei-iind where there is an act to be performed tiy the trustee.

All Jther divisiou is intC' latcful and unlaa/ul, and corresponds to

Bacou s division into intents or confidences and frauds, covins, or

collusions. A third division is into ^utZic and H.'fra^e, the former

being synonymous wi.th charitable trusts. A division often adopted

in miideru text-books .ind recognized by parliament in the Trustee

Aft, 1850, is into express, ijnplied, and cmistructive. An e.\pres3

trust is determined by the person creatiug it. It may be either

exentted or cxccrutory, the former where the limitations of the equit-

aMe interest are completii and final, the latter where such limita-

tion^ are intended to serve merely as minutes for perfecting the

settlement at some future period, as in the case of marriage articles

drawn up as a basis of a marriage settlement to be in conformity

with them. An implied trust is fo-jnded upon the intention of the

person creating it ; exaniplc-s of it are a resulting trust, a precatory

trust, aud the trust held by the vendor on behalf of the purchaser
of an estate after contract an d before conveyance. In this case

the vendor is sometimes calle.d a trustee mb modo and the purchaser

a cestui <|ue trust sub mu'do. A constructive tmst is judicially

created from aconsideiati on of a person's conduct in order to satisfy

the demands of ^iistice, without reference to intention. The dis-

tinction between an im'jjlied aud a constructive trust is not always
very consistently mraintaiued. Thus the position of a vendor
towards a nurcli.iae"r after contiact is ^.ouietimes called a construc-

tive trust. The present law governing trusts rests upon tho doc-
trines of equity as altered by legislation. Its great importance has
led to its becoming one of the most highly dcvelcpod departments
of equity. Tho devolution of successive interests in wills and
settlements is almost wholly attained by means of trusts.

Who may be a Trustee or Cestui que Trust.—The mort:m trust h
considerably more extensive in its operation than the ancient use.

Thus the crown and corporations aggregate can bo trustees, and
personalty can be held in trust. Provi<iion is made by the Muni-
cipal Corporations Act, 18S2, for tho administration of charitabb
aud special trusts by municipal corporations. The crown does not
appear to be a trustee to as complete a degree as a subject may be.

Unsuccessful attempts have recently been made to impress the
crown, or a secretary of state as agent of the crown, with trusts of
funds voted by parliament for the public service, of booty of wir
granted by royal warrant, and of money paid over by a foreign
state in pursuance of a treaty. There ar; certain persons who for

obvious reasons, even if not legally disqualified, ought not to be
appointed trustees. Such are infants, lunatics, persons domiciled
abroad, felons, bankrupts, and ccstuisque trustent. The appointment
of any such person, or the falling of ar.y existing trustee into such
a position, is generally ground for appL'catiou to the court for ap-
pointment of a new trustee in his place. Any one may bo a'cestui

que trust except a corporation aggregate, which cannot bo a cestui

que trust of real estate without a licence from the crown.
Creation and Extinction of tlie Trust.—A trust may be created

either by act of a party or by operation of law. AVhere a trust is

created by act of a party, the creation at common law need not be
in writing. Tho Statute of Frauds (see Fraud) altered the common
law by enacting that all declarations or, creations of trusts or con-

fidences of any lauds, tenements, or hereditaments shall be mani-
fested and proved by some writing, signed by the party who is by
law enabled to declare such trust, or by his last will in writing, or

else they shall be utterly void and of none effect. Trusts arising

or resulting by implication or construction of law are excepted, and
it has been held that tho statute applies ouly to real estate and
chattels real, so that a trust of personal ch attels may still be declared

by parol. 'The declaration of a trust by the crown must be by
letters patent. Trusts created by will must conform to the require-

ments of the Wills Act (see Will). Except in the case of charitable

trjsts, the cestui que trust must be a definite person. A trust, for

instance, merely for keeping np family tombs is void. Alteration

of the trust estate by appoiutmeut cf a new trustee could up to

13C0 ouly bo made where the instrument creating the tnist gave a

power to so appoint, or by order of tho Court of Chancery. But
now by tlie Conveyancing Act, 1881 (superseding Lord St Leonards's

Act of 1860), the surviving or continuing trustee or tTustces, or the

personal representative of the last surviving or continuing trustee,

may nominate in writing a new trustee or new trustees. On such

appointment the number of trustees may be increased. Existing

trustees may by deed consent to the discharge of a trustee wishing
to retire. 'Trust property may be vested in new or continuing

trustees by a simple declaration to that effect. By the Conveyancing
Act, 1882, a separate set of trustees may be appointed for any part

of the luojierty held on distinct trusts. Trusts created by opera-

tion of law are either those which are tho effect of the application

of rules of equity or those which have been constituted by a judicial

authority. They include resulting and constructive trusts. A
resulting trust is a species of iiu]ilied trust, and consists of so much
of the equitable interest as is undisposed of by the insti'ument

creating the tnist, which is said to result to the creator and his

representatives. An example is the purchase of au estate in the

name of the purchaser and otliei's, or of others only. Here the

beneficial interest is the piu-ohaser's. An example of a constructive

trust is a renewal of a lease by a trustee in his own uame, where

the trustee is held to be constructively a trustee for those interested

in the beneficial terra. An instance of a constructive trust upon
which tlio courts have often been called upon to decide is the

fiduciary relation between the promoter of a proposed joint-stock

company and the members of tho company when formed. The
other trusts falliug under the head of trusts by operation of law

would be those imposed upon a trustee by order of a court, even

though they are imposed in pursuance of provisions contained in

a trust created by a party. Such would bo the trusts which have

corao within the cognizance of tho court by virtue of tho Trustee

Act, 1S50, or in any other way. The powers of the court over

trusts have been much extended by legislation. Tlio Act of 1850

(13 and 14 Vict. c. 60) enabled the Court of Chancery to appoint

new trustees where expedient, and to make vesting orders in many
esses where such orders could not previously cave been made, as

where a trustee was a lunatic, or an infant, or refused to "'onvey.

This Act was extended by the Trustee Extension Act, 1352 (15 and

16 Vict. c. 5.''.). By the Conveyancing Act, 1881, a trustee ap-

pointed by the Chancery Division is to liave the same powers as

if he had be^n originally appointed a trustee by tho iustrunient

creating the trust. Tho Banki-uptcy Act, 1883, enables the court

to appoint a new trustee in the place of a bankrupt trustee. Be-
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sides being daly created, it is necessary for the validity of the trust

that it should be a lawful one. An unlawful trust is one which
contravenes the policy of the law in any respect. Ktamples of

such trusts are trusts for a corporation without licence, for a per-

petuity, and for purposes subversive of morality, such as trusts for

illegitimate children to be hereafter born. Superstitious uses (see

Roman Catholic Cuurcu, vol. xx. p. 632) also fall under this

head. There are also certain trusts which are- avoided by statute

iiader jarticular circumstances, such as settlements in fraud of
c.cditors (see Bakkruptcy, Settlement). Tlie law cannot be
evaded by attempting to constitute a secret trust for an unlawful
purpose. If an estate be devised by words prima facie carrying
the beneficial interest, with an understanding that the devisee will

hold the estate in trust for such a purpose, he may be compelled
to answer as to the secret trust, and on acknowledgment or proof
of it there will be a resulting trust to the heir-at-law. In the case

of an advowson suspected to be held for the benefit of a Roman
Catholic patron, there is a special enactment to the same effect

(see Quake Impedit). The rules of equity in charitable trusts

(which include all those mentioned in the preamble to 43 EU2. c.

4)' are less strict than those adopted in private trusts. Charitable
trusts must be lawful, e.g., they must not contravene the Statutes
of Mortmain ; but a wider latitude of construction is allowed in
order to carry out the Intentions of the founder, and they will not
be allowed to fail for want or uncertainty of objects to be benefited.

The court, applying the doctrine ol cy pris, will, on failure of the
original ground of the charity, apply the funds as nearly as possible

in the same manner. On this principle gifts originally made for

purely charitable purposes have been extended to educational pur-
poses. Further, trustees of a charity may act by a majority, but
ordinary trustees cannot by the act of a majority (unless specially

empowered so to do) bind a dissenting minority or the trust pro-
perty. A trust estate is subject as far as possible to the rules of
law applicable to a legal estate of a corresponding nature, in pur-
suance of the maxim, "Equity follows the law." Thus trust pro-
perty is assets for payment of debts, may be taken in execution,
passes 'to creditors in bankruptcy, and is subject to dower and
curtesy, to the rules against perpetuities, and to the Statutes of
Limitation. This assimilation of the legal and equitable estates

has been produced partly by judicial decisions, partly by legisla-

tion. A trust is extinguished, as it is created, either by act of a
party or-by operation of law. An example of the former mode of
extinction is a release by deed, the general means of discharge of a
trustee when the purposes of the trust have been accomplished.
Extinction by operation of law takes place when there is a failure

of the objects of the trust : e.g., if the cestui que trust die intestate
without heirs or next of kin, the trustee retains the property dis-

charged of the trust if it be real estate, if it be personalty it falls

to the crown. Equitable interests in real estate abroad are as a

rule subject to the lex loci rei sitx, and an English court has no
jurisdiction to enforce a trust or settle a scheme for the administra-
tion of a charity in a foreign country. An English court has,
however, jurisdiction to administer the trusts of a will as to tho
whole real and personal estate of a testator, even though only a very
small part of the estate, aud that wholly personal, is in England.
This was decided by the House of Lords in a well-known case in
1883.2

Rights and Duties of Ihe Trustee.—The principal general properties
of the office of trustee, as given by Mr Lewin,-are these :— (1) A
trustee having once accepted the trust cannot afterwards renounce.
(2) He cannot delegate it. (3) In the case of co-trustees the office

must be exercised by aU the trustees jointly. (4) On the death of
one trustee there is survivorship : that is, the trust will pass to the
survivors or survivor. (5) One trustee shaU not be liable for the
acts of his co-trustee. (6) A trustee shall derive no personal
benefit from the trusteeship. Tho office cannot be renounced or
delegated, because it is one of personal confidence. It can, however,
be resigned, and recent legislation, as has been already stated, has
given a retiring trustee large powers of appointing a successor. In
the case of the death of a single or last surviving trustee of real estate,
the trust estate by the Conveyancing Act, ISSl, now devolves upon
his personal representative instead of upon his heir or devisee. The
liability of one trustee for the acts or defaults of another often raises
very diificult questions. A dili'erence is made between trustees
and executors. An executor is liable for joining in a receipt pro
forma, &5 it is not necessary for him to do so, one executor having
authority to act without his co-executor ; a trusteo can show that
he only joined for conformity, and that another received the
money. A trustee's receipt in writing is, under tho Conveyancing
A.ct, 1881 (superseding Lord St Leonards's Act of I860), asufiicient
discharge, and exoneiates the person paying from seeing that the
money paid is duly applied according to the tr'ist If one trustee
be cognizant of a breach of trust committed by another, and conceal
it or do not take active measures to protect the cestui que trust's
interests, he will be liable for the breacli of trust. An indemnity

1 See Charities, where the preamble of the statute is set out in full.
3 Emng V. OiT-EwiDg, Law Reports, 9 Appeal Cases. 34.

clause is now implied by statute in every trust deed, but this does

not protect a trustee against liability which would attach at law.

A trustee, if he commit a breach of trust at the request of his cestui

quo trust, may secure himself by an indemnity, provided that the

cestui que trust has been fully informed of the facts of the case, and
is not under any disability to consent, such as iiifaucy. The rule

that a trustee is not to benefit by his office is subject to some ex-

ceptions. He may do so if the instrument creating him trustee

specially allows him remuneration, as is usually tho case where a

solicitor is appointed. Where the trust entirely fails, as has been

said above, the trustee is indirectly remunerated by his right to

retain the trust estate. The main duties of trustees are to place

the trust property in a proper state of security, to keep it (if per-

sonalty) in safe custody, and to properly invest and distribute it.

A trustee must bo careful not to place himself in a position where

his interest might clash with his duty. As a rule he cannot safely

purchase from his cestui que trust while the fiduciary relation exists

between them. In all purchases with trust money he is bound to

obtain the best price, unless where an Act of Parliament, like the

Housing of the Working Classes Act, 1885, specially authorizes

sale at an under value. Investments by trustees demand special

notice. The general rulo is that a trustee must take as much care

of the trust property as of his own. He is, therefore, justified in

following the usual course of business adopted by prudent men in

making investments, e.g., by employing a stock-broker in the

oriUnary way. At tho same time he has not an uncontrolled power
of investment, for (unless authorized by the instrument creating

the trust) he cannot lend trust money on personal security or invest

in shares of a private company. A trustee of shares maybe liable

as a beneficial owner, even though bis name appears on the
register of the company as a trustee. By recent legislation trust-

ees, where not expressly forbidden by the instrument creating the

trust, have either an absolute or qualified right to invest in certain

securities. They have an absolute right to invest in real securities

in the United King<lom (but not on a second mortgage), in charges
or mortgages under the Improvement of Land Act, 1864, in con-
sols, exchequer bills, or any security the interest whereon is guar-

anteed by parliament, in Bank of England, Bank of Ireland, East
India, and Metropolitan Board of Works stock. They have .a

qualified power of investment (that is, an extension of powers
already given in the instrument) in debentures or debenture stock
of railway aud other companies, and of corporations and local

authorities under the Local Loans Act, 1875, in mortgage deben-
tui-cs uiider the Mortgage Debenture Acts of 1865 and 1870, and in

securities of the Isle of Man Government. Trustees under the
Settled Land Act, 1882, have somewhat larger powers as to railway
stock. In many cases there are restrictions on investment in stock
certificates payable to bearer, although in authorized securities.

A power of varying investments is generally implied, though not
expressly given by statute, as in Scotland. The duties of trustees

in tho distribution of trust funds have been made less onerous by
the Trustee ReliefActs of 1847 and 1849, which enabled trustees or a
majority of them to pay into the Bank of England to the account
of the particular trust any moneys belonging to the trust, thus
bringing the properly within the jurisdiction of the court, from
which it can only be obtained on petition. Similar powers were
conferred upon trustees of charities by 18 and 19 Vict. c. 124.
By more recent Acts (22 aud 23 Viet. c. 35, 23 and 24 Vict. e..38)

application for advice may be made by a trustee to a judge of the
Cnancery Division on a petition or summons. The liability of a
trustee to his cestui que trust on any claim for property held on
an express trust or in respect of breach of such trust is not barred
by any statute of limitations, 36 and 37 Vict. c. 66, s. 26 (2).

The powers of trustees have lately been considerably extended by
the Conveyancing Act, 1881, and the Settled Land Act, 1882, in

other matters besides those that have been already noticed. One
of the most important of the new piowers is that of compounding,
compromising, or abandoning claims relating to the trust. For
the trustee in bankruptcy, see Bankruptcy. The trustee to pre-

serve contingent remainders, at one time common iu conveyancing,
has ceased to be necessary (see Remainder, Term). A bare trustee

is one to whose oflice no duties were originally attached, or who,
though such duties were attached, would on the requisition of tho

cestui qne trust be compellable to convey the estate to him or by
his direction. The terra is used in some Acts of Parliament, for

instance the Vendor and Purchaser Act, 1874.'

Flights and Duties of the Cestui que Trust.—These may bo to a

great extent deduced from what has been already said as to the
correlative duties and rights of the trusteo. The cestui que trust

has a general right to the due management of the trust property,

to proper accounts, and to enjoyment of the profits. He can as a

rule only act with the concurrence of the trustee, unless he seeks a
remedy against tho trustee himself. Thus the trustee must be a

party to an action brought in respect of the trust estate, and must
join in presenting a petition in bankruptcy on account of a debt

3 The phmse " bare trust" occurs as long ago as 16S6, Nevil v. Saunders,
1 Vrrvnn's licp., 415.
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Jue to the estate, but the cestui que trust on giving indemnity
can tequire the trustee to lend his name a3 a party. He may also

require the trustee to execute conveyances of the legal estate

according to his directions. Trust property, if parted with by the
trustee in fraud of the trust may be followed by the cestui que trust,

even into the hands of a purchaser for value with notice of the
trust. The cestui que trust may lose his rights by fraud, by laches,

and by concurrence or acquiescence in a breach of trust. Though
no lapse of time bars his remedy against the trustee personally,

he cannot, by the temis of the Real Property Limitation Act,

1874, recover land or rent vested in a trustee upon an express trust

»fter twelve years from the time when the right accrued or six

years after the cesser of any disability. The equitable right of the
cestui que trust has sometimes been recognized by statute in cases

where it would be manifestly unjust that he should suffer dis-

ability by virtue of his having merely an equitable interest. The
cestui que trust has the right of voting for members of parliament,
and is qualilied to serve as a juTor. On bankruptcy of the trustee

the trust estate is not affected. Kor was it affected even before
the Felony Act, 1870, by the conviction and attainder of the
trustee for felony. Attainder of the trustee for treason involved,
however, forfeiture of a trust estate of inheritance. (See Trea-
son.) The recognition of the cestui que trust as owner is still

not complete. Thus no notice of a trust is recognized in certain
public documents, as the books of the Bank of England and the
registers kept under the Merchant Shipping Act, 1854, the Com-
panies Act, 1862, the Land Transfer Act, 1875, and the Colonial
Stock Act, 1877.

Procedure.—This Is regulated almost entirely by legislation.

Proceedings relating to a trust may be brought in different courts
of first .instance,—(1) the Chancery Division of the High Court of
Justice or the Chancery Court of the County Palatine of Lancaster,

(2) a court of bankruptcy, (3) a county court, (4) a criminal
cotirt. (1) By the Judicature Act, 1873, § 34, the execution of
trusts, charitable or private, is assigned to the Chancery Division.
The rules of the Supreme Court, 1883, provide for special indorse-
ment in an action on a trust, for the parties to the action, for

interrogatories and pleading, and for proceeding by originating
summons. (See StriiMOXs. ) Forms of pleading are given in the
appendix to the rules. An injunction rather than an action may
sometimes be the proper remedy, as in the case of threatened breach
of trust. The Trustee Relief Acts, the Trustee Act, and Lord St
Leonards's Act of 1859 provide for proceeding by petition or Sum-
mons. Applications under the Conveyancing Act must be in
chambers in the first instance, and so must applications under the
Trustee Relief Acts where the money or securities in court do not
exceed £1000 or £1000 nominal value. The procedure in charit-

able trusts differs to some extent from that in use in private trusts.

The most usual course of proceeding is by information in the name
of the attorney-general. Another mode is by petition under Sir

Samuel Romilly's Act, 52 Geo. III. c. 101, superseding the
cumbrous procedure by commission which had been previously in

use under 43 Eliz. c. 4. A third mode is under the powers of the
Charitable Trusts Acts, the first of which was passed in 1853. No
proceeding under these Acts can be taken without the authority of
the charity commissioners. (2) The equitable debt due from the
trustee to the cestui que trust will support a petition in bankruptcy,
and is a debt provable in bankruptcy. An order of discharge in

bankruptcy does not release the bankrupt from any debt or liability

inourred by means of fraudulent breach of tru:it, nor does it release

a co-trustee of the bankrupt. (3) The County Courts Equitable
Jurisdiction Act, 1865, confers on county courts the authority of

the High Court in the execution of trusts and proceedings under
the Trustee Acts where the trust estate does not exceed £500 in

amount or value. By the Comity Courts Act, 1867, applications

may be made at chambers for transfer to a county court of an
action pending iu the High Court where the property does not
exceed £500 in amount or value. The same Act allows trust funds
not exceeding that limit to be paid into the post office savings

bank in a county court town in the name of the registrar. A
county court has jurisdiction in charitable trusts where the income
of a charity does not exceed £50. The county court rules, 1886,

contain orders regulating the practice with respect to both private

and charitable trusts. Powers 'similar to those given to county
courts in England have been conferred upon the civil bUl courts in

Ireland. (4) At common law trustees committing a fraudulent
breach of tnist could not be punished criminally. This was
altered by the Fraudulent Trustees Act of 1857, now superseded
by the Larceny Act, 1861, under which a trustee on an express

trust, wliether public or private, created by deed, will, or instru-

ment in writing, who with intent to defraud converts to his own
nse or benefit or the use or benefit of any other person than the
cestui que trust, or for any purpose other than the public or charit-

able purpose, or otherwise disposes of or destioys such property or
any part thereof, is guilty of misdemeanour and punishable with
penal servitude for a term not exceeding seven years. No prosecu-
tion is to be commenced without the sanction of the attorney-

general or—where civil proceedings have been already taken against
the trustee—without the sanction of the civil court. The offence
cannot be prosecuted at quarter sessions.*

Scotland.—The history of the law differs considerably from tha<
of England, though perhaps the position of the Scotch trustee is

now not very different from that of the trustee in England. The
Statute of Uses did not apply to Scotland, since neither fbat nor
any similar legislation was necessary in a system in which law and
equity were administered by the same tribunals. Trusts seem to
have existed from time immemorial, and have been frequently
regulated by statute. The policy of the English Statute of Frauds
was no doubt intentionally imitated in the Act 1696, c 25, enacting
that no action of declarator of trust should be sustained as to any
deed of trust made for thereafter, except upon a declaration or back-
bond of trust lawfully subscribed by the person alleged to be trustee
and against whom or his heirs or assignees the declarator should
be intended, or unless the same were referred to the oath of the
party simplitUer. The Act does not apply to all cases, but only to
those in which by the act of parties documents of title are in the
name of a trustee, but the beneficial interest. in another. The
person creating the trust is called the truster, a term unknown in
England. On the other hand the term cestui que trust is unknown
in Scotland. The office of trustee is primaj'acie gratuitous, as in

England, it being considered to fall under the contract of mandate.
Some of the main differences between English and Scotch law are

these. There is no presumption in Scotland of a resulting trust in

favour of a purchaser. A trust which lapses by the failure of a
beneficiary goes to the crown as ullimus hcrcs, not to the trustee.

The office ot trustee is not a joint office, therefore there is no right
of survivorship, and on the death of a trustee the survivors are in-

competent to act, unless a certain ntimber be declared or presumed
to be a quoruTU, or the office be conferred on trustees and the
accedors and survivors of them. Sometimes the concurrence of on<"

trustee is rendered absolutely necessary by his being named sine

quo ncm. The Court of Session may appoint new trustees, but
generally appoints a judicial factor. There has been a considerable

amount of recent legislation, chiefly in the direction of extending
the powers of trustees and of the court, in trust matters. By 24
and 25 Vict. c. 34 (amended by 26 and 27 Vict. c. 115) an
appointment of gratuitous trustees by deed or local act was to bo
held to include certain provisions usually included in deeds of

appointment, i.e., powers of resignation and of assumption of new
trustees, and provisions that the majority of trustees accepting and
surviving should be a quorum, sind that each ti-ustee should only be

liable for his own acts and intromissions and should not be liable for

omissions. The Trusts Act, 1867 (30 and 31 Vict. c. 97), added
to the common law powers of trustees by giving them authority to

appoint factors and law- agents, to discharge tiustees who have
resigned, to grant leases for a limited period, to uplift, discharge,

or assign debts, to compromise clafans, to grant all necessary deeds,

and to pay debts due by the truster or the trust estate. It also

gave the Court of Session power (exercisable by the lord ordinary
in the first instance) beyond what it possessed by its nobile officium,

in cases of expediency, of selling the trust estate, of granting feus

or long leases, and of borrowing and excambion. Power was given
to trustees to appoint additional trustees by deed of assumption,

and where such assumption could not be made the court might
appoint. Authority was conferred upon the beneficiary of a lapsed

trust to complete title on petition. The powers of investment
given to trustees have since been largely increased by the Trusts
Amendment Act, 1884. They are now much the same as those

allowed in England. The principal differences are that in Scotland

there is a statutory power to vary securities, and that statutory

investment by a Scotch trustee is not allowed in Bank of Ireland

stock or on real security in Ireland. The Titles to Land Consolida-

tion Act, 1868 (31 and 32 Vict. c. 101), contained provisions as

to the mode of completing title by a judicial factor on a trust

estate and by trustees in sequestration and as to the vesting in

trustees of heritable property conveyed for religious or educational

Purposes. The Conveyancing Act, 1874 (37 and 38 Vict. c. 94),

ea!t with compositions payable by trustees on the death of a
vassal, and with completion of title by the heir ofa sole or last sur-

viving trustee, by a successor of an cc ojicio trustee, and by trustees

where words of conveyance are not expressed to be in favotir of such

trustees. Forms of documents relating to trust property will be

found in Juridical Styles and in the schedules to the Acts of 1867,

1868, and 1874. A conveyance in trust may be either absolute

with a back-bond, or in form a conveyance in trust. A trustee is

responsible for the due execution of the trust, subject to the

limitations contained in 24 and 25 Vict. c. 84. The provision of

the Companies Act, 1862, that no trust is to be entered on the

1 The principal authority is Lewin's Law o/ Trusts (Sth ed., 1SS5). Tha

powers ol' trustees imcJer the Conveyac-ing and Settled Land Acts will be f^^^**

summarized in the treatises on these acts by Wolstenholme and Tomer. The

principal authorities on charitatle trusts are Shelford and Tndor (1862). roT

the history may be consulted Bacon, Law Tracts ; Reading, On tJi* .^latute V
Veea; Gilbert, On Uses; Sanders, On Uses and Trusts; Spence. Ejnilable Juris-

diction, vol. L p. 435 ; Digby, HicU qfthc Law of Bed Proverty, ch»p». vl- vu-
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register, docs not ari'ly to Sootland. A trastco, a member of a

|Oint- stock company, though entered ou the rc-gister as a trust

•ilispouee, miiy incur personal liability as a partuur, unless tlie cou-

trary be expressed. LiabUity umler such circumstances was

established in the litigation which followed the suspension of tho

City of Glasgow Uank in 1878.' A sherilf court has jurisdiction

over actions of declarator, relating to questions of lieritable

right or title, where tho value of the subject in dispute does not

exceed £50 by the year or £1000 in value (40 and 41 Vict. c. 50).

.V judicial factor may be appointed by the shcriflf court where tho

yearly value of the estate does not exceed £100 (43 and 44 Vict.

c. 4). Fraudulent trustees aro criminally liable at common law,

not by statutory enactment, as in England. Adjudication on a
trust bond is a mode of obtaining the decision of the Court of

Session ou a bond by a fictitious creditor, for the purjjose of giving
title to the heir, by preventing his liability to possible passive

representation. It is regulated by 1695, c. 24."

Uniled Stales.—la New York and some other States nses and
trusts havo been abolished (with certain exceptions), and every
estate, subject to those exceptions, is deemed a legal riglit cognif;-

abie in courts of law. The exceptions are in New York implied
trusts and express trusts to sell land for the benefit of creuitors, to

sell, mortgage, or lease lauda for the benefit of legatees, or for the
purpose of satisfying any charge thereon, to rec^ve the rents and
profits of lands and apply them to the use of any person during
the life of such person or any shorter term, or to receive such
tents and profits, and accumulate the same within the limits

allowed by the law. Trusts of personalty for public purx)Oses aro

very generally allowed in States where private ti-usts do not exist.

Provisions similar to those of the English Statute of Frauds have
been generally adopted by tho States which recognize private trusts.

Some States go further than the statute and allow the creation of
trusts (other than those arising by implication or operation of law)

only by means of will or deed. Where the tnist is of real estate,

the deed must generally bo registered (see Reuistuation). Forms
of deeds of trust are given in the Statutes of Virginia and other
States. The English doctrine of aj pris seems to have been adopted
Duly in Pennsylvania, Convoyances in trust for the settlor are

generally void against creditors by the policy of the Acts of Eliza-

beth. By the legislation of some States a freehold may comn]enco
in fidiiro without tho operation of the Statute of Uses. Societies

of Iirofessional trustees, receiving a percentage of the income of the
property as payment for tlicir trouble and liability, are frequently
recoguized by law. Such societies aro generally under an obliga-

tion to make periodical returns of their receipts and expenditure.
A public trustee as a corporation sole exists in some States. Trustee
process in the New England States is what is generally known as

garnishee process iu England, that is, a means of reaching pro-
perty and credits of a debtor in the hands of third persons for the
benefit of an attaching creditor.' (J. Wt.

)

TSARITSYN, a district town of the government of

Baratoff, Russia, situated on the right bank of tha lower
Volga where it suddenly turns towards the south-east, only
40 miles distant from the Don. It is the terminus of

a railway line which begins at Riga and, running south-
eastwards, crosses all the main lines which radiate from
Moscow to the south. It is also connected by rail with
Katatch on the Don, wliere merchandise from the Sea of
Azoff is disembarked and transported by rail to Tsaritsyn,
to be sent thence by rail or steamer to different parts of

Russia. Corn from Middle Russia for Astrakhan is tiaus-
terred from the railway to boats at Tsaritsyn ; timber and
wooden wares from the upper Volga are imloaded hero
and sent by rail to Katatch ; and fish, salt, and fruits sent
from Astrakhan by boat up the Volga are here unloaded
and despatched by rail to the interior of Russia. The
town has grown rapidly since the completion of the rail-

way system, an d has a large trade in naphtha from Baku,
which is shi pped up the Volga to Tsaritsyn and sent thence
by rail to the interior of Russia. Tho railway between
the Baskunchak salt Inkes of Astrakhan and the Volga
haa made Tsaritsyn also a odpOt for the salt trade. In

1882 10,000,000 cwts. of merchandise, valued at one mil-

lion sterling, were landed at Tsaritsyn, and since then the

• Tha principal case was Muir n. City of Gk igow Bank, Law Re-
firrLi, i Appeal Cases, 337.

' See G. J. Dell, Principles, §§ 1991-2001 ; R. Bell, La:' L'ic!., s.v.

"Trast" ond "Trustee."
' Sea Washburn, Had Propchl, vol. ii . Vjt. li. chap? " , "'.

:

Slinisou, Amfrir.m SMi'te Lur^ gj 1700-1754.

figures have notably increased. In addition Tsaritsyn

is the centre of the trade connected with the mustard

plantations of Sarepta, Dubovka, and the neighbourhood;

170,000 cwts. of nmstard seed are either ground or con-

verted into oil annually, the exports being 70,000 cwts.

of mustard and half the corresponding quantity of oil

(valued at £2riO,000). The fisheries of the place aro also

important. The population (6750 in 1861) numbered

31,220 in 1882. It is still larger in summer, Tsaritsyn

having become the gathering-place of poor people in

search of work, ^nd tho niiseiy and filth in its poorer

quarters are very great. The buildings of the town do

not improve proportionately with the increase of wealth.

They include a (wooden) theatre, a public library, and

two gymnasia for boys and girls. The old church of St

John (end of 16th century) is a fine specimen of the archi-

tecture of its period.

Tsaritsyn was founded in tho 16th century, when a fort was
erected to prevent the incursions of tho free Cossacks and runaway
serfs who gathered on the lower Volga, as also those of the Kalmucks
end Circassians. In 1606 Tsaritsyn took part in the rising in

favour of the false Demetrius, and Rnziu took the town in 1670.

The Kalmucks and Circassians of the Kubah attacked it repeatedly

ill the 17th ceutuiy, so that it had to be fortified by a strong earthen

and palisaded wall, traces of which .ire still visible.

TSARSKOYE SELO, a district tewn of Russia, in the

government of St Petersburg, and an imperial residence, 18

miles to the .south of the capital, is situated on the Duderhof

Hills and consists of the town proper, surrounded by several

villages and a German colony, which are summer resorts for

the inhabitants of St Petersburg, and the imperial parks

and palaces. The town is built according to a regular plan,

and its houses, a great number of which have been erected

by the crown, are nearly all surrounded by gardens. The
cathedral of St Sophia is a miniature copy of that at

Constantinople. The town has two gymnasia for boys and

girls. The imperial parks and gardens cover 1680 acres;

the chief of them is the " old " garden containing the " old

palace," built by Rastrelli, the gallery of Cameron adorned

with fine statues, and numerous pavilions and kiosks. Tha
population numbered 1.5,000 in 1885.
When Peter I. took possession of the mouth of tho Neva a Finnish

village, Saari-mois, stood on the sito cow occupied by tha town,
and its Russified name Sarskaya was changed into Tsarskoye when
Peter I. presented it to his wife Catherine. It was especially em-
bellished by Elizabeth. Under Catherine II., a town, Sophia, was
built close by, but its inhabitants were transferred to Tsarskoye Selo

under Alexander I. The railway connecting the town with St
Petersburg (1838) was the first to bo constructed in Russia.

TSCHUDI, or Schudy, the name of one of the oldest

and most distinguished families of the land of Glarus,

Switzerland. From 1029 to 1253 a member of the clan

held the office of steward of the abbess of Siickingen on

the Rhine, the lady of the manor ; and after Glarus joined

the Swiss Confederation in 1352 various members of the

family held high political offices at home, and were dis-

tinguished abroad as soldiers and in other ways. Iu litera-

ture, its most eminent member was Giles or .iEoidius

TscnuDi (1505-1572), who, after having served his native

land in various offices, in 1558 became the chief magistrata

or "landammann." Originally inclined to moderation, he
became later in life more and more devoted to the cause

of the counter-Reformation. It is, however, as the his-

torian of the Siviss Confederation that he is best known
;

by incessant wanderings and unwearied researches amongst

original documents he collected material for three great

works, which therefore can never wholly lose their value,

though his researches have been largely supplemented and

corrected by those of more recent students. In 1538 his

book on Rhaatia, written m 1528, was published in Latin

and iu German

—

De prisca ac vera Alphia E/istia, or Die

urall xoahrhafftig Alpisch Rhalia.

iiis other works were not published until long after his death.
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The Beschnihimg Gallim Comatm appeared under Gallati's eJitorship

in 1758, and is mainly devoted to a topographical, historical, and
antiouarian description of ancient Helvetia and Rhffitia, the latter

part 'being his early work on RhKtia revised and greatly enlarged.

This book was designed practically as an introduction to his mag-
miii}!ioj}ii3, the Chronicon i/dvcticiim, part of which (from 1100 to

1470') was published by J. R. Iselin in two stately foUos (1734-36)

;

the rest (to 1564) consists only of rough materials. The value of

the work rests very largely ou the constant use of original docu-
ments, no fewer than 750 being printed in Iselin's edition, though
the transcripts do not always in point of accuracy come up to the

standard demanded by the modern critical historian. Many ballads

are incorporated and also many oral traditions,, both being employed
to give life and picturesqueness to his story, though often at the

expense of historical truth, the stock instance of which is the manner
in which he completed and elaborated the Tell legend (see Tell).

In many ways his book, save in its flowing and quaint German,
is rather like the work of a 14th-century chronicler than a critical

history ; but it has been the source from which all later Swiss writers

have drawn their information, and. in many cases preserves the evi-

<lenc6 of original documents which have since disappeared. It is in

short a history rather resembling that of Livy than that of Hallam
or Stubbs.

Subjoined is a list of other prominent members of the family.

DoMiNrc (1596-1654) was a Benedictine monk at Muri and wrote
a painstaking work, Origo ct gencalogia gloriosissimorum comitum
lie Habshurg (1651). Joseph, a Benedictine monk at Einsiedeln,

wrote a useful history of his abbey (1823). The family, which be-

came divided in religious matters at the Reformation, also includes

several Protestant ministers,

—

John Henry (1670-1729), who wrote
Beschreibung des Lands Giants (1714) ; John Thomas (1714-1788),

who left behind him several elaborate MSS. on the local history of

Glarus ; ajid John James (1722-1784), who compiled an elaborate

family history from 900 to 1500, and an account of other Glarus
families. John Louis (d. 1784), who settled in Metz and contri-

buted to the En£yclop(dic, and Feiedkich (1830-1886), the author
of Das Thicrlebcn dcr AlpcnwcH, were distinguished naturalists.

Among the soldiers may be mentioned Christopher (1571-1629), a

knight of Malta and an excellent linguist, who served in the French
and Spanish armier ; while the brothers Louis Leonard (1700-

1779) and Joseph Anthony (l703-1770) were in the Neapolitan
6er\'ice. Valentine (1499-1555), the cousin of Giles, was, like the
latter, a pupil of Zwingli, whom he afterwards succeeded as pastor

of Glarus, and by his moderation gained so much influence that

during the thirty years of his ministry his services were attended
alike by Catholics and Protestants.

TSE-NAN FOO, the capital city of the province of Shan-

tung in China, stands in 36° 40' N. lat. and 117° 1' E.

long. It is situated in one of the earliest settled districts

of the empire, and figures repeatedly in the records of the

wars which troubled the country during the six centuries

that preceded the Christian era. On the establishment of

the Han dynasty (b.c. 206) it had the nanae which it now
bears ; but during the next 200 years it was known at

different periods as P'ing-yuen, Ts'ien-sh'ing, and Po-hai.

In the 4th century its name was changed to Tse ; and
by the founder of the T'aug dynasty (618-907) it was
christened Lin-tsze, by which name it was known until the

overthrow of the Mongol dynasty in the 14th century,

when the name of Tse-nan was restored to it. The city,

which lies in the valley of the present channel of the

Yellow river (Hoang-Ho), and at a short distance from its

banks, is surrounded by a triple line of defence. First is

the city wall, strongly built and carefully guarded, outside

this a granite wall, and beyond this again a mud rampart.

The streets are full of good shops, among which book,

picture, and flower shops are conspicuous. There are two
..ne examination halls, one for bachelors of arts and the

other for doctors of law, several handsome temples, and
a metropolitan "drum" tower. The most noticeable

feature about the city is three springs outside the west

gate, which throw up as many streams of tepid water to

a height of about 2 feet. This water, which is pleasant

to the taste, and is highly prized for its healing qualities,

flews in such abundant quantities that it fills the moat and
forms a fine lake in the northern quarter of the city.

With the taste which Chinamen always show in such

uiatters, the lake is divided into a number of water avenues

byfliatjnjj^iaaks' on which flowers and trees are skilfully

Tsetse fly {Glossina

morsitans).

arranged, and is further adorned with several picturesque

summer houses, which form points of attraction to picnic

parties and pleasure-seekers during the warmer months.
Its waters abound with many species of edible fish. The
population of the town is reckoned at about 100,000,
among whom are 2000 Mohammedan families. The city

is the centre of a Roman Catholic see, and has opened
its gates to several Protestant missionary bodies.

See Williamson, Journeys in North China, London, 1870.

TSETSE FLY (Glossina morsitans). The tsetse fly, so

much dreaded by the traveller in South Africa, belongs to

the sub-family Muscinee and is closely allied to Stomoxys.

It is scarcely larger than the common house fly, which it

resembles in its general shape. It can, however, be easily

distinguished by its colour and the position of its wings
These are longer than the abdomen, and when at rest they

q^roject behind it, overlapping one another at their tips.

This gives the fly t. longer and narrower outline than that

of the house fly. The colour is somewhat like that of the

honey bee : the thorax is chestnut brown
with four longitudinal black stripes, the

,

abdomen light yellow with transverse

bars of dark brown on its dorsal surface.

The proboscis, with which the fly inflicts

its sting, is grooved and contains two
long styles ; and it is guarded by a
pair of setose palps. At the base of

the proboscis is a dilated horny bulb,

and in this swelling it is supposed that

the poison is secreted. The bite of the

tsetse is innocuous to man and is not

more painful than that of a gnat. Large game, goats,

and apparently all animals whilst suckling, are also un-

affected by it. But to the horse, ox, and dog it is fatal

The poison may take effect after a few days, or the

animal may remain apparently unaffected for some
months ; but eventually symptoms of poisoning appear.

These symptoms seem to be rather variable ; as a rule

swellings arise under the jaws and around the navel, the

eyes and nose begin to run, and, although the animal con-

tinues to graze, it becomes more and more emaciated,

suffers violently from purging, and at length succumbs
to extreme exhaustion. Post-mcrtem examination ehows
that the muscles, and especially the heart, are in a ver^

soft and flabby condition. The lungs and liver are affected,

the gall bladder distended with bile. The fat is of a
greenish yellow colour pnd oily consistency, the blood

small iu quantity and very thin, with hardly any power of

staining. At present no cure is known for the bite, nor

does inoculation seem to afford any protection. The fly

is said to avoid animal excreta, and in some parts a paste

composed of milk and manure is smeared on cattle which
are about to pass through the "fly-belts." This affords a

certain amount of protection. Lion's Tat is used in the

same way, and is said to bo efficacious.

The fly is found as a rule m the neighbourhood of water, and its

h .bitat is usually sharply defined. Often it occurs on one side of

a stream but not on the other. The limits of the "fly-belts" are

well known to the natives, and travellers can ensure comparative
saiety to their cattle by passing through these districts after sun-

down. The northern limits of the area inhabited by the tsetse

are not known. It is found throughout the valley of the Limpopo
river, but does not come much south of this, except in the eastern

borders of the Transvaal. Here it extends far south of Delagoa
Bay, and iufeSts the Lobombo Mountains and the Amatonga
country, reaching to the confines of Santa Lucia Bay, It appears

to be gradually retreating northwards, following the big game.
The llv ia figured in Proc. Zoo!. Soc, 1850, nnd by Prank Gates, ifatatxU

Land ami thu Victoria Falls, 1881.

TUAM, a market town and episcopal city of Galway
Ireland, is the terminus of the Athenry and Tuam Railway

and lies 20 miles north-east of Galway and 129 west of

Dublin. An abbey was founded here towards the end of ths
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5th century, and in the beginning of the 6th an episcopal

see by St Jarlath. The new Protestant cathedral of St

Mary occupies the site of the original cathedral, built in

1130, and includes the chancel.arch of the ancient building,

now forming the great doorway,—a very fine specimen of

the old Romanesque. The Roman Catholic cathedral in

the later Early English style is one of the finest modern
Catholic churches in Ireland. Adjoining it is the Roman
Catholic college of St Jarlath, usually called the " New
College," founded in 1814 for the education of candidates

for the priesthood. To the west are the archbishop's

palace and a convent of Presentation nuns. The other

public buildings are the workhouse, the dispensary, and
the market-house. The town has a considerable retail

trade, and is a centre for the disposal of agricultural pro-

duce. From 4223 in 1871 the population decreased to

3567 in 1881.
The sea of Tuain was raised to an archbisliopric about 1152.

Under the Church Temporalities Act of 1839 it was reduced to a

bishopric, but is still the seat of a Roman Catholic archbishop. It

received its first charter in the 11th year of James I. It formerly
returned two members to parliament, but was disfranchised at the
Union.,

TUAMOTU ARCHIPELAGO,! a -broad belt of seventy

coral islands lying between 14° 5' and 23° 22' S. lat. and
134° 25' and 148° 40' W. long., and now under the pro-

tection of France. They trend in irregular lines in a north-

west and south-east direction, and cover 1500 milea of the

Pacific, the easternmost Tuamotiu being 3600 miles from
Peru.^ With the exception of a few insignificant islands

the archipelago consists of atolls (see Corals and Pacific

Ocean), mostly chains of low islets that crown the reefs

and sometimes also obstruct the deep lagoons which they

uDoircle. The largest ijland, Nairsa (Dean's Island), with a

lagoon 45 miles long by 15 wide, is made up of twenty
islets. Fakarava, the next in size, consists of fifteen islets,

and its oblong lagoon affords the best anchorage in the

group. Hao has fifty islets, and its lagoon is dangerously

studded ivith coral. The symmetrically placed eleven

islets of Anao suggested to Captain Cook the name of

Chain Island. Matahiva, Kiau, and Mururoa are good
specimens of the horse -shoe -shaped atoLL Nengonen-
gone, Fangataufa, and Marutea, true lagoon islands, form

unbroken rings round their lake-like lagoons. In a few

of the smaller atolls the lagoons have been completely

silted up. To the south-east lie the Gambier Islands, a

duster of , four larger and many smaller volcanic islets,

enclosed in one wide reef. The wooded crags of Mangareva,

the largest islet, 5 miles in length, rise to a height of 1300
feet and are covered with a rich vegetation, quite Tahitian

in character; but, as in the other Tuamotus, there is a

dearth of animal life. This group was discovered by
Captain Wilson of the Lo.idon Slissionary Society in 1797.

Tahitian teachers were sent thither in 1834 ; but Catholic

missionaries followed in 1836, and converted the entire

population. The natives, once very numerous, now number
less than a thousand, and are still decreasing. Cannibal-

ism was formerly prevalent. In physique, language, re-

ligion, and custom the Gambier Islanders closely resemble

the Rarotongans. Beechey surveyed the group in 1826,

and D'Urville in 1838. Pitcairn Island and a few unin-

habited rocks lie still farther to the south-east. The,

Tuamotus are healthy and as a rule have a lower mean

^ There is no collective name for the archipelago among the

Tuamotuans themselves, but the Tahitians call it Paumotu {i.e.,

Cloud of Islan5s). The group is Bougainville's Dangerous Archipelago,

Fleurieu's Bad Sea, Krusenstern's Low Islands, and the Pearl Islands

of traders.

- Distinct names have been given to eight clusters of the archi-

pelago,— Disappointment Islands, King George's Islands, Palliser

Islands, Raeflsky Islands, Two Groups, Duke of GloucMter Islands,

Actseon or Amphitrite group, and Gambier Islands.

temperature man Tahiti, The easterly trade winds prevail.

Rain and fogs occur even during the dry season. The
stormy season lasts from November u> March, when de-

vastating hurricanes are not uncommon and a south-

westerly swell renders the western shores dangerous.

Plants and animals are very meagrely represented, even

more so than in the atolls of Micronesia. Cocoa-palms

and the pandanus thrive on many of the islets, and the

bread-fruit, banana, pine-apple, and arum have been intro-

duced from Tahiti into the western islands. Mammals
are represented by a rat ; among land-birds a parakeet, a

thrush, and a dove are noticeable ; and of reptiles there is

only one lizard. Insects are scarce. But the sea and

lagoons teem with turtle, fish, mollusks^ crustaceans, and

zoophytes. Coral grows luxuriantly everywhere. -From
the abundance of pearl-oysters the archipelago gets its

name of Pearl Islands; pearl-fishing indeed is the only

remunerative industry. Under French control the newest

appliances for obtaining shells have now mostly superseded

the laborious diving of the natives. The Tuamotus are

very thinly inhabited by a fine strong Polynesian race,

more muscular and mostly darker-skinned than that inhabit-

ing Tahiti. In the west considerable intermixture with

other races has taken place. Of the habits of- the people

little is known, and many of the islands are still marked
"hostile inhabitants" on the English Admiralty charts.

In the eastern islands cannibalism existed Tattooing is

not universal. Clothing and ornaments arc) very scanty.

The huts are mean square buildings, often mere shelters

of leaves. Good outrigger and single and double canoes

are built, th? larger ingeniously stitched together of j small

pieces of drift wood. Fishing with net and hook is much
practised. Food besides fish consists almost exclusively of

cocoa-nuts and pandanus fruit. Water is scarce,

Magellan's first discovery of laud after reaching the Pacific in

1520 was one of the Tuifmotus. Various portions of the archipelago

were in turn crossed by Queiros (1605), Lemaire and Schouten
(1616), Koggeween (1722), Byron (1765), Wallis (1767), Bougain-
ville (1768), Cook (1769), the "Duff" (1797), Krusenstern (1803',

Kotzebuo (1816), Fitzroy (1835), D'Urville (1838), and Belcher

(1840). The first systematic survey was instituted in 1818 by
Bellinghauseu, and was continued in 1823 by Duperry, in 1826 by
Beechey, and in 1839 by Wilkes. Thanks to these many explorers,

the islauds have been christened and rechristened with a chaos of

Spanish, Dutch, English, French, German, and Russian names.
Sl'B the narratives of the varions explorers cited above, and Meinicke, InyJn

des siiUen Oceans (Leipsic, 1876) ; for fieneral statistics and an account of tlie

pearl-fisheries, Bee iVo(t«s Coloniales, Paris, 1886.

TUBERCLE. See Pathoi-ocy, vol. sviii. p 405, and
Phthisis.

TUBEROSE. The cultivated tuberose (PoHanthes tuber-

osa) is allied to the Mexican agaves and is a native of

the same country. . The tuberous root-stock sends up a
stem 3 feet in height, with numerous lanceolate leaves and
terminal racemes of white funnel-shaped, very fragrant

flowers. Each flower is about H inches long, with a long
tube and a six-parted limb. The stamens are six in

number, emerging from the upper part of the tube, and
bear linear anthers. The ovary is three-celled ; but the

mature fruit and seed are not botanically known. The
plant is largely grown in the United States and at the

Cape of Good Hope for export to England, as it is found
that imported bulbs succeed better than those grown in

the United Kingdom. The cultivated plants have double
flowers and require a rich soil, considerable heat, and, at

first, abundance of water.

TUBINGEN, the university town of Wiirtemberg, is

picturesquely situated on the hilly and weU-wooded banks
of the Neckar, at the junction of the Ammer and Stein-

lach, 18 miles south of Stuttgart, and on the S,E, border
of the Black Forest. The older town is irregularly built

and unattractive, but the newer suburbs, the chief of

which is the Wilhelmsstrasse, are handsome. The ino>*
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conspicuous building is the old ducal castle of Holien-

tUbingen, built in 1507-1540 on a bill oveilooking the

town, and now containing the university library, observa-

tory, chemical laboratory, &c. Among the other chief

buildings are the quaint old Stiftskirche (1469-83), and

the new aula and numerous institutes of the university, all

of which are modern. A monument was erected in 1873
to the poet Uhland (1787-186'2), who was born and is

buried here. Tiibingen's chief claim to attention lies in

its famous university, founded in 1477 by Duke Eberhard.

The university adopted the Reformed faith in 1534, and

in 1536 a Protestant theological seminary— the so-called

Stift— was incorporated with it. In 1817 a Roman
Catholic theological faculty (the " Convict ") and a faculty

of politics and economics were added, and in 18G3 a

faculty of science. The leading faculty has long been that

of theology, and an advanced school of theological criticism,

the founder and chief light of which was F. C. Bauk (a.v.),

is known as the Tiibingen school. Melanchthon was lec-

turer at Tiibingen before he was summoned to Wittenberg.

The university is attended by about 1400 students, a con-

siderable proportion of whom are foreigners, and has a
teaching staflf of 53 professors, 17 extraordinary professors,

and 10 lecturers. The commercial and manufacturing

industries of the town are slight. Printing, book-selling,

the manufacture of surgical and philosophical instruments,

and the cultivation of hops, fruit, and vines are among the
j

leading occupations of the inhabitants. The population I

In 1885 was 12,660 (11,708 in 1880). The country in
'

the neighbourhood of Tiibingen is very attractive ; one of

the most interesting points is the former Cistercian monsis-

tery of Bebenhausen, founded in 1185, and now a royal

hunting-chateau.
Tiibiugen is moiitioned as a strong fortress in 1078. In 1342 it

was purchased by the count of Wiirtemberg, whose descendants

afterwards acquired the title of duke. The treaty of Tiibiugen is

the name given in German history to an arrangement made in

1514 between Duke Uhich and his subjects, by which the latter

acquired various rights and privileges on condition of relieving tlie

former of his debts. The town was captured by the Swabian League
in 1519, by Turenue in 1647, and again in 1688 by the French,

who destroyed the fortifications. Tiibingen was nia<le a garrison

town an 1875.

TUCKER, Abraham (1705-1774), holds a place of his

own among the English moralists of the 18th century.

He was born in London, of a Somerset f^imily, on 2d
September 1705. His father, a wealthy city merchant,

died in his son's infancy, leaving him to the guardianship

of his uncle. Sir Isaac Tillard, a man of a rare integrity

of character, to whom Tucker never failed to acknowledge

i deep debt of gratitude. In 1721 Tucker entered Merton

College, Oxford, as a gentleman commoner. Here he

devoted himself chiefly to philosophical and mathematical

studies, 45ut also found leisure to master French and Italian,

and to acquire considerable proficiency in music. He after-

wards studied law at the Inner Temple, but as his fortune

made him independent of a profession he was never called

to the bar. In 1727 he bought Betchworth Castle, near

Dorking, where he passed the remainder of his life, occu-

pied, in addition to his favourite studies, with the usual

pursuits of a well-to-do country 'gentleman. He took no

part in politics, however, and even wrote a pamphlet. The

Country Gentleman's Advice to his Son on the Subject of

Party Clubs (1755), cautioning young men against the

dangers of rashly pledging themselves to political principles

and measures of which their riperjudgment may disapprove.

In 1736 Tucker married Dorothy Barker, the daughter of

a neighbouring landed proprietor. His wife, to whom he

was fondly attached, died in 1754, leaving him with two
daughters. " As soon as the first excess of his grief was
somewhat mitigated," we are told, " he occupied himself

in collecting together all the letters that l id passed between

them at periods when they were accidentally separattj

from each other, wiijch he transcribed twice over, under the
title of 'The Picture of Artless Love.' One copy he gave
to Mr Barker, his father-in-law, aud the other be ke|)t, and
frequently read over to his daughters." He took an active

part in the education of his daughters, and from this time
onward began to occupy himself with the composition of

the work by which he is known—The Light of Xatnre
Pursued. He made several sketches of the plan of his

work, one of which—in dialogue—he went the length of

printing before finally deciding on the method he should
pursue. He also so-igh^ to qualify himself for authorship
by the study of the iihj. t elegant Greek and Latin classics

and by translating the most admired passages of Cicero,

Demosthenes, and Pliny several times over. Moreover,
after his work was written, he twice transcribed it with

his own hand. In 1763 he published a specimen under
the title of "Free Will." The strictures of a critic in the

Monthly Review of July 1763 drew from him a pamphlet
called Man in Qtust of Himself, by Cuthbert Cumvient.

This, as its sub-title states, is "a defence of the individu-

ality of the human mind or .self " ; it has been reprinted

in Parr's Metaphysical Tracts (1837). In 1765 the first

four volumes of his work were published under the pseudo-

nym of Edward Search. The remaining three volumes
did not appear till after his death. His eyesight failed

him completely in 1771, but his cheerfulness did not leave

him. He contrived an ingenious apparatus which enabled

him to write so legibly that the result could easily be tran-

scribed by his daughter. lu this way he completed the later

volumes, which were ready for publication when he was
seized by his last illness. He died on 20th November 1774.

A second edition of The Light of Nature appeared in 1805, with
a short life of the author by his grandson, Sir H. 1'. St Johu Mild-
may, which forms the sole biographical source. The work has
siuce been repeatedly re-published in two large closely printed
volumes. A useful abridgment was published (anonymously) by
Hazlitt in 1807; for, as he truly says, it is "swelled out with
endless repetitious of itself. The author was a private gentleman,
who wrote at his ease, and for his own amusement. ^\'hen a
subject presented itself to him, he exhausted all he had to say upon
it, aud then dismissed it for another. If tlie same subject recurred
again in a different connexion, he turned it over in his thoughts
afresh ; as his ideas arose iu his mind, he committed them to paper

;

he repeated the same things over again or inserted any new observa-

tion or example that suggested itself to him in confirmation of his

argument ; and thus by the help of a new title, and by giving a

different application to the whole, a new chapter was completed.
By this means, as he himself remarks, his writings are rather a
tissue of loose essays than a regular work." In spite of Tucker's
elaborate care in composition, there is no doubt that this fairly

characterizes the rambling prolixity of his book ; but it may be
questioned whether an epitome can convey the real merits of such
a style and treatment—qualities which have earned for Tucker
from Sir James Mackintosh the designation of a " metaphysii^I
Montaigne." These are his sound hearty common sense, the origin-

ality of a man who looks at everything for himself completely
untrammelled by system, a remarkable aptness in illustration, and
occasional gleams of a mild humour. 1 hough the The Light o)

Nature embraces in its scope many psychological and more strictly

metaphysical discussions, it is chiefiy in connection with ethics

that Tucker's speculations are remembered. This is the subject

which the author puts into the foregiound himself; from his

earliest youth, he tells us, his thoughts took a turn "towanl
searching into the foundations and measures of right and wrong."

In some important points Tucker anticipates the utilitariani'-m

shortly afterwards systematized by Paley, aud Paley, it may be

noted, expresses iu the amplest terms his obligations to his preiU-

cessor. "Every-nian's own satisfaction " Tucker holds to be the

ultimate end of action ; and satisfaction or pleasure is one and tho

same in kind, however much it may vary in degree. This unirej'.'-al

motive is further connected, as by Paley, through the will of God,

with the " gener.ll good, the root where out all our rules of conduct

and sentiments of honour are to brauch." Tucker adopts from

Hartley the piinciple of association, or, as he calls it, "translation,"

to explain the formation of the moral sentiments and the phenomena
of disinterested action generally-. In his general analysis of the

mind he professes to follow Locke, though with great latitude in

details, and even m much that is not matter of detail.
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TUCKER, JosiAH (^1711-1799), dean of Gloucester from

1758, a sagacious and candid writer on politics and political

economy. See Politicai, Economy (vol. jcix. p. 365).

TUCSON, a city in Pima county, Arizona Tenitory,

United States, is situated in 32° 13' N. lat. and 110° 53'

W. long, at an elevation of 2403 feet above the sea, upon

the Santa Cruz river and on the Southern Pacific Railroad,

about 70 miles from the Mexican frontier. The surround-

ing country is arid and barren, except where it has been

fertilized by irrigation. The climate is exceedingly hot

and dry. The principal industries of Tucson, besides stock-

rearing, are connected with mining, as it is a supply point

for mining districts in the neighbouriug mountains and has

several smelting works. The population, which in 1860

was 915, in 1870 3224, had grown by 1880 to 7007, and

in 1887 was estimated to number nearly 10,000. About
one-Tialf are of foreign birth, a large proportion being

Mexicans. Tucson is one of the oldest settlements in the

United States, having been founded as a Jesuit mission by

the Spaniards in the 17th century.

TUCUMAN, or, more fully, San Miguel de Tucuman,
capital of the province of Tucuman, in the Argentine Re-

public, is a straggling town, on the right bank of the Tala

(a subtributary of the Rio Salado), at the eastern base of

the Sierra de Aconquija, in 26° 50' S. lat. and 64° 35' W.
long. It is connected by rail with Cordova and Rosario.

The surrounding district is fertOe, and also produces excel-

lent timber. Leather and sugar are the principal objects

of industry. The population was recently estimated at

17,000.

TUDELA, a city of Spain, in the province of Navarre,

is situated on the right bank of the Ebro where it is joined

by the .Queyles, and on the railway from Zaragoza to

Pamplona, about 50 miles to the north-west of the former

city. The Ebro is here crossed by a fine old bridge, 400
yards in length, consisting of seventeen arches. The only

building within the town of any interest is the fine church

of Santa Maria, founded iij 1135 and consecrated in 1188,

the doorways and cloisters being specially rich in sculptural

ornamentation. The manufactures of the place (cloth,

silk, pottery) are unimportant. There is some trade in

wine and oil. The population within the municipal

boundaries inl877 was 10,086.

Tndela, anciently TuUla, was the birthplace of the celebrated

mediiEval traveller Benjamin (?.».) of Tndela. It was made an
episcopal see in 1783, which was suppressed in 1851.

TUDOR, House op. See Heney VII. and Laucastek,
House of, vol. xiv. p. 257.

TUKE, Samuel (1784-1857), English philanthropist,

son of Henry Tuke, bom at York in 1784, greatly advanced
the cause of the amelioration of the condition of the in-

sane, and devoted himself largely to the York Retreat, the

methods of treatment pursued in which he made more
widely known by his Description of the Retreat near York,

ifec. (York, 1813). His writings on the construction of

asylums and on other subjects connected with the insane

are well known. He died in 1857.

TUKE, William (1732-1822), English philanthropist,

was born at York in 1732. He devoted himself to many
philanthropic objects, but his name is more especially

known in conuesicn with the humane treatment of the

insane, for whose care he projected in 1792 the Retreat at

York, which became famous both abroad and in Great
Britain as an institution in which a bold attempt was
made to manage lunatics without the excessive restraints

then regarded as essential. Not less remarkable was the

departure from the beaten track of treatment in regard

to copious bleedings and the frequent administration of

emetics and depressing remedies. The asylum was entirely

under the management of the Society of Friends, and

remains so at the present time, but there are a large

number of inmates not connected in any way with this

body. The original character of the methods pursued at

the Retreat attracted much attention, and its marked suc-

cess led to comparisons being made between it and other

establishments, the abuses in some of which br;carae so

notorious as to be brought under the notice of parliament,

and led to more stringent legislation in the interests of

the insane. The condition of this unfortunate class became

greatly improved in consequence. William Tuke did not

live to see the most "important of the Acts passed, but

when ho died, in 1822, the superiority of the treatment

adopted at the Retreat was fully acknowledged.

See Report of the Select Committee of the House (^ Commons, i815-

1816 ; Dr Conolly, TreaimcTU of the Insane without Mcchanicil

Restraints, 1856 ; Dr Hack Tuke, Ciiapters in the History of the

Insane in tlie British Isles, 1&82.

Henkt Tuke (1756-1814), son of the preceding and lather ol

Samuel Tuke, co-operated with his father in the reform at the York

Eetreat. He was the author of' several moral and theological

treatises, which have been translated into German and French.

TULA, a government of central Russia, bounded by

Moscow on the N., Ryazaii on the E., Tamboff and Orel

on the S., and Kaluga on the W., has an area of 11,950

square miles. It is intersected from south-west to north-

east by a gently undulating plateau, from 950 to 1020

feet in height, which separates the. drainage area of the

Oka from that of the Don. The average elevation of

Tula is about 800 feet, and its surface is an undulating

plain ; but the rivers flow in valleys so deeply cut and so

scored with ravines that in their neighbourhood the country

assumes the aspect of a hilly region. Devonian limestones,

dolomites, and sandstones appear chiefly in the south-west

;

Lower and Middle Carboniferous limestones and clays

occupy the remainder of the area. The former contain

deposits of coal, which are now worked (chiefly at ilalevka

and Nbvoselsk) to the extent of nearly one and a half

million cwts. annually. Jurassic clays are found in patches

here and there. Glacial boulder clay covers most of the

region, while Lacustrine deposits are widely spread in the

vaUeys and depressions. Iron -ore is found all over the

government ; limestone, fire-clay, and pottery clay are also

obtained. The soil is black earth in the south and east

and clay or sandy clay in the north-west. Tula is watered

chiefly by the Oka and its tributaries (Upa, Zusha, Osetr,

and Pronya). The Don rises in Lake Ivan-Ozero (which

feeds also a tributary of the Oka), and has a course of

35 miles within Tula. It is not navigable, and Peter I.'s

attempt to connect it" with the Oka by means of a canal

was neve'r carried out. Lakes and marshes (chiefly in the

north-west) are few. Forests (8 per cent, of the area) are

rapidly disappearing. The climate is less rigorous than

that of Moscow, the average yearly temperature being 40°'2

Fahr. (January, 13°*8; July, 67°'5).

The flora of Tula deserves some attention as marking the trans-

ition from that of the south-east steppes to that of north-west

Eussia. A line drawn on the northern slope of the water-parting

already mentioned (a few miles to the south of the city of Tula;

divides the province into two parts, of which the southern is a

black earth region and the other is chiefly covered with bouldei

clay. The boundary is marked by a series of crown forests

—

formerly a me^ns of defence against the nomad tribes, whence their

name Zasyeka—which at the same time constitute a line that is

not passed by several species characteristic of the steppe region,

such as the Lilia of the steppes, Lilium Martagon, Linnm Jlamim,

Lathyrus pisiformis. Geranium, sanguineum, Pyrethrvm eorym-

bosum, and Serratula hetcrophylla. On the other hand, several

northern species, which are quite common in the marshes of Mos-

cow, do not penetrate into Tula, and several others, such as Linnsea

horealis, Viola paliistris, Cirsium paluHre, Pcdicularis palustris, do

not cross the Zasyeka. The same forests shelter several northern

species which do not appear either in northern or southern Tula,

as also several southern herbaceous plants which are now only

occasionally met with in the black earth steppes of south Russia.

Several West-European plants (Sanicula europsea, Carex rcmota,
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^epha^Atftcvt^ e-tislfolia, AlliuTn ursimtm) find their eastern limits

In Tula. Anothtr interesting feature is the extension down the

valley of the Oka, not only of pine-foresta, which are not found
elsewhere within thd province, but also of many herbaceous plants

originally from the s^^uth or south-west. The steppe flora of Tula
is being rapidly impo>erisheJ in consequence of the spread of agri-

culture : many steppt plants are now found only ia their last

retreats on the dry uncultivated limestone crags.

The population of tht government (7f.0,000 in 1777) in 1883

was 1,360,000, of whom 115,770 were urban. They are all Great

Russians, and either Orthov'ox Greeks or Raskolniks. Their chief

occupation is agriculture, 71 per cent of the area being arable.

Nearly one-half of the soil belongs to landlords and merchants, and
the other half to the peasant c.immunities (53 per cent, of the area,

and 58 per cent, of the land unAer culture). The crops for 1883-85

averaged 7,574,200 quarters of grain and 10,172,000 bushels of

potatoes, largely used for distiller! «s. Beet-root culture is increasing

(8520 acres in 1885, yielding 59,800 cwts. of sugar). The growtli

of tobacco is also spreading (10,000 cwts. in 1885). There were in

1883 380,620 horses, 203,500 cattle, and 786,000 sheep.
^
Manu-

factures are rapidly developing;, their aggregate production was
valued at £1,649,720 in 1883 (distilleries £293,956, sugar-works

£601,827, tanneries £148,356, iron works, brass works, &c., about

£150,000). Petty trades, especially th^ manufacture of tea-urns,

email brass ware, and harmoniums, and a;so weaving, are extensively

carried on and support a lively export t/ade ; timber, raw metals,

and various mahuiactured wares are impo/ted. The government is

traversed by the Moscow and Sebastopol and the Ryazhsk and
Vyazemsk Railways, as well as by the Oka. The government
is divided into twelve districts, the chief towns of which, with
their population in 1882, are Titla (see telow). Alexin (4960),

Bogoroditsk (8030), Byeleff (9300), Epifah (3820), Efremolf (7770),

Kashira (4610), Krapivna (1560), Novosil (4660), Odoeff(5140), and
Tchera (2675). Byeleff, Alexin, and Kashira are important loading

places ou the Oka. The villages Malevka (coal-mines) and Niki-

tino have more than 5000 inhabitants each.

History.—Before the Slavonic immigration, the territory of Tula
was inhabited by the Mordves on the north and the Mestchers in

the south. The Slavs who occupied the Oka belonged to the branch
of- the Vyatichis, who were soon compelled to pay a tribute to the

Khazars. Subsequently the territory on the Oka belonged ' i the

principality of Tchernigoff, thus maintaining its connexion with

south-west Kussia. In the 14th century part of it fell nnde the

rule of KyazaR and Moscow, while the remainder was under Lithu-

anian dominion till the 15th century. Several of the towns of

Tula were founded in the 12th century, but the colonization of this

fertile region went on slowly on account of the raids of the Tatars.

TULA, capital of the above government, is situated on

the Upa, 1 20 miles by rail to the south of Moscow. Other

railway lines connect it with Ryazan and Orel. It is built

in the broad but low, marshy, and unhealthy valley of the

Upa and is divided into three parts,—the Posad on the

left bank, the Zaryetskaya or Oruzheinaya on the right

bank, and Tchulkova between the Upa and the Tulitsa.

It is an old town of Old Russia, but its growth began only

towards the end of the 1 8th century after the manufacture

of arms had commenced, and now (1887) its population has

reached 65,100 (63,500 in 1882). They are employed

chiefly either at the imperial gun factory or at numerous

private factories (about 130, with 4350 men) and small

workshops. The main branch of the industry is the making
of rifles (from 20,000 to 30,000 annually). Next in im-

portance comes the manufacture of samovars (tea-urns),

in which more thau 5000 persons are engaged. All sorts

of cutlery and ironmongery are manufactured in the small

workshops of Tula, which have a high repute in Russia.

No fewer thau 240,000 harmoniums are turned out annually;

nearly 150,000 cwts. of steel, iron, and brass are imported

every year for this industry alone.

The tovra of Tula is first mentioned in 1147 ; but its former site

seems to have been higher up the Tulitsa. Its wooden fort was

replaced in 1514-1521 by a stone ;'kreml," which still exists.

Boris Godunoff founded a gun factory at Tula in 1595, and in 1632

a Dutchman, Winius, established an iron foundry. Michael Alexis

and Peter I., especially the last-named, took great interest in the

gun factories, and large establishments were built in 1705 .ind 1714,

which soon turned out 15,000 rifles in a year. Catherine II. and

Paul I. further improved the manufactures, w-hich during the wars

with France supplied more than half a million rifles.

TULIP (Tvlipa), a genus of bulbous herbs belonging

to Ihe Liliaces'. The species are found wild along the

northern shores of the Mediterranean, in the Levant,

Armenia, Caucasus, Persia, Cential Asia, and Afghanistan.

The cup-shaped flowers have six regular segments in two

rows, as many free stamens, and a three-celled ovary with a

sessile stigma, which ripens into a leathery many-seeded

capsule. The species are numerous, and are distinguished

one from another by the scales of the bulb being woolly or

smooth on the inner surface, by the character of the flower-

stalks, by the filaments being hairy or otherwise, and by

other characters. Owing to the great beauty of the flo\\ ers

they have been favourites in European gardens for two or

three centuries, and have been crossed and recrossed till it

has become almost impossible to refer the plants to their

original types. The early flowering " Van Thol " tulips,

the segments of which are mostly scarlet with yellow edges,

are derived from T. suaveolcns, a native of the Caspian

region. T. Gesneriana, a native of Armenia and central

Russia, is the origin of some of the later flowering varieties.

T. pubescetis, thought by Mr Baker to be a hybrid between

the two species just named, is the source of some of the

early flowering kinds known as " pottebakker," &c. T.

oculus solis and T. Chisiana are lovely species, natives of

southern France, and T. silvesiris, with elegant yellow

pendulous flowers, is a doubtful native of England.

During the last few years, owing to the exertions of

Russian naturalists, a large number of new species have

been discovered in Turkestan, and introduced into Europe.

Some of these are very beautiful, and render it probable

that by intercrossing with the older species still further

difficulties will be presented in the way of identification.

These difficulties are further enhanced by the fact that,

quite apart from any cross-breeding, the plants, when

subjected to cultivation, vary so greatly in the course of

two or three years from the original species from which

they are directly descended that their parentage is scarcely

recognizable. This innate power of variation has enabled

the florist to obtain, and ultimately to "fix," so many re-

markable varieties. At the present day tulips are less

fashionable than they once were, and consequently the

enormous prices given for new or improved varieties no

longer obtain, though, even now, two and three guineas are

asked for special bulbs. It must, however, be remembered

that the " tulipomania " of the 17th century was really a

form of gambling, in which admiration of the flower and

interest in its culture were very secondary matters. Tulips

were introduced into the Lov; Countries in the 16th century

from Constantinople and the Levant by way of Vienna and

Venice. There is a legend that an Antwerp merchant, to

whom bulbs were sent, cooked them for onions ; and to

this day the natives of some parts of Persia and Afghanistan

use the bulbs of Tulipa chrysantha for food. The mode
of growth of a tulip bulb is worthy of attention, in spring,

at the flowering period, each bulb is a composite structure.

It consists, first, of the bulb of the year, which produces

the flowers and the leaves. From the axil of one (or more)

of the scales of the flowering bulb emerges a secondary

bulb, destined to form leaves and flowers for the next

season's growth. In like manner from the side of the

second generation are pro^lnced tertiary bulbs, which flower

in the third year after their formation. Each bulb, there-

fore, has an existence of three years, flowering in the third

year, "and dying afterwards, so that the bulb planted in

the autumn is not the same one that flowered in the

spring, but a second generation. For the cultivation of

tulips, see Hoe ncuxiUKE, vol. xii. p. 259.

TULLE, a town of France, chef-lieu of the department

of Correze and a bishop's see, is 61 miles east-north-east

of P^rigueux by the railway from Bordeaux to Clermond-

Ferrand. The tow.i rises jjicturesquely on both banks o:

the Corrfeze, a sub-tributarj of the Dordogne. The Coirfeze,



606 T U L — T U N
crossed by foiir bridges, flows between embankments, and

tho narrow streets on the steep left bank are connected by

stairs. Of the 12th-century cathedral only the porch and

the nave of six bays remain, the choir and transept having

been destroyed in 1793 ; but there is a 14th-century tower,

with a fine stone steeple. .The neighbouring cloister (13th

century) is being restored. The abbot's house (15th century)

has a carved doorway and well-preserved windows; and
some curious houses of tho 12th, 13th, and 14th centuries

still exist. ' Tulle possesses normal schools for male and
female teachers, and is tho headquarters of the Historical

Society of Lower Limousin. The principal industry is the

manufacture of firearms. The Government establishments

employ from 1500 to 3000 workmen, and can turn out

fO,000 guns annually. Manufactories for the variety of

lace called "tulle" were first established here. There is

a cojlection of the firearms of all nations. The population

in 1886 was 10,635 (commune 16,275).
Tulle (Tutela Lemovicum) owed its importance ia the Middle

Ages to an abbey founded by St Martin, or, according to another
authority, in the 7th century, which was raised to a bishopric in

1317. Mascaroa was bishop in the 17th century. The town was
taken by the English in 1346, and was subsequently ravaged by the

Black Death. It was again conquered by the English in 1369
;

but, when the inhabitants succeeded in freeing themselves, they
were e.xompted from all imposts by Charles V. The viscount of

Turenue, leader of the Protestants, tried in vain to seize Tulle iu

1£77, but was successful in 1585.

TULLE, a term restricted in England to a fine bobbin-

net of silk, used for veils, scarves, millinery purposes, and
trimmings of ladies' dresses, &c. The French used the

word to mean all machine-made lace the basis of which

is tho intertwisted net-work made on the bobbin-net

machine. The word is derived from the town of Tulle in

France (see above).

TULLOCH, John (1823-1886), Scottish" theologian,
.

was born at Bridge of Earn, Perthshire, in 1823, went to

school at Perth, and received his university education at

St Andrews and Edinburgh. In 1845 he became minister

of St Paul's, Dundee, and in 1849 of Kettins, in Strath-

more, where he remained for six years. His literary gifts,

shown in his contributions to various reviews, as well as

his talent for society drew attention to him, and in 1854

he was appointed to the principalship of St Mary's College,

St Andrews. The appointment was immediately followed

by the appearance 'of hia Burnet prize essay on Theism.

At St Andrews, where he held along with the plincipal-

ship the post of professor of systematic theology and

apologetics, his work as a teacher was distinguished by

several features which at that time were new. He lectured

on comparative theology and treated doctrine historically,

as being not a fixed product but a growth. From the

first he secured the attachment and admiration of his

students. In 1862 he was appointed one of the clerks of

the General Assembly, and from that time forward he took

a leading part ia the councils of the Church of Scotland.

In 1878 ho was chosen moderator of the Assembly. No
one, except perhaps Dr Robert Lee, has done more during

the last generation to widen the national church. Two
positions on which he repeatedly insisted in the Assembly

have taken a firm hold of the mind of that church,—first,

that it is of the essence of a church to be comprehensive

of various views and tendencies, and that a national church

especially should seek to represent all the elements of the

life of the nation ; secondly, that subscription to a creed

can bind no one to all its details, but only to the sum and

substance, or the spirit, of the symbol. For three years

before his death he was convener of the church interests

committee of the Church of Scotland, lyhich had to deal

with a great agitation for disestablishment. He was also

deeply interested in the reorganization of education in

Scotland, both in school and university, and acted as one

of the temporary board which settled the primary school

system under the Education Act of 1872. His death took

place at-Torquay on 13th February 1886.

Tulloch's best known works are collections of biographical

sketches of the leaders of great movements in church history, such
as the Reformation and Puritanism. His most important book,

Mational Theology aiid Christian Philosophy {\S72), is one in which
the Cambridge Platonists and otheivleaders Oi' dispas'iionate Uiought
in the 17th century are similarly treated. He delivered tlie second

series of the Croall lectui'es, on the Doctrine of Sin^ which were

afterwards published. He also published a small work. The Christ

of the Gospels and the Christ of History^ in which the views of Renan
on the gospel history were dealt with ; a monogiaph on Pascal foi

Blackwood's Foreign Classics series ; and a httle work, Beginning

Life, addressed to young men, written at an earlier period. A Life

of Tulloch by Mrs Oliphajit is in preparation.

TULLUS HOSTILIUS, third legendary king of Rome,
is represented as having reigned for thirty-two years

(670-638 B.C.). His successful wars with Alba, Fidenae,

and Veii shadow forth the earlier conquests of Latian

territory and the first extension of the Roman domain

beyond the walls of Rome. See Rome, vol. xx. p. 733.

TUMKUR, or Toomkooe, a district of India, in the west

of the Nandidriig division of Mysore, si'^uated between 1 2°

43' and 14° 10' N. lat. and 76° 10' and 77° 30' E. long.,

with an area of 3420 square miles. It is bounded on the

north by the Bellary district, on the east by Kolar and

Bangalore, on the south by Mysore, and on the west by

Chitaldrug^ and Hassan. Tumkur consists chiefly of elevated

land intersected by river valleys. A range of hills rising

to nearly 4000 feet crosses it from north to south, and

forms the water-parting between the systems of the Krishna

and the Kiveri. The principal streams are the Jayamangala

and the Shimsha. The mmeral wealth of Tumkur is con-

siderable : iron is obtained in large quantities from the

hill sides ; and excellent building, stone is quarried. The
slopes of the Devariy-durga Hills, a tract of 18 square miles,

are clothed with foresfs, in which large game are numerous,

including tigers, leopards, bears, and wild hogs. The
climate of Tumkur is generally considered as equable and

healthy ; the average annual rainfall amounts to nearly 33

inches'. The Mysore State Railway enters the district at

the south-east corner and traverses it to the west.

In 1881 the population of Tumkur numbered 413,183 (males

203,253, females 209,830), embracing 395,443 Hindus, 17,130

Mohammedans, and 603 Christians. Tumkur town, situated at the

base of the Devaray-durga HillsJ 43 miles north-west of Bangalore,

with a population of 9909, is the administrative headquarters. The
cultivated products consist chiefly of rdgi, millet, wheat, sugar-

cane, various. pulses, and oil seeds. Of tho total area 745 square

miles are cultivated and 1544 cultivable. The chief industries are

the making of coarse cotton cloths, woollen blankets, and ropes.

The e:;ports comprise i-dgi, unhusked rice, cocoa-nuts, areca-nuts,

earth salf, pulses, and vegetables ; the imports include European
piece goods, rice, spices, cotton, &c.

The history.of Tumkur is common to the rest of Mysore. After

the assumption of tho administration of Mysore by the British in

1832 the district received its present name and limits.

TUMOUR. See Pathology, vol. xviii. v. 367, and

SuRGEEY, vol. xxii. p. 687.

TUMULUS. See Architectuee, vol. ii. u. 384, and

Babrows, vol. iii. 397.

TUNBRIDGE, or Tonbridge, a town of Kent, England,

is situated on rising ground above the Med way, and on

the South-Eastern Railway, 41 miles (by rail) south-east

of London and 33 north-west of Hastings. The Medway
is crossed by a stone bridge, erected in 1775. The town

consists chiefly of one long main street and a large number

of suburban villas. The church of St Peter and St Paul,

chiefly Decorated and Perpendicular with some portions oi

an earlier date, has lately been restored. The gramma;

school, founded by Sir Andrew Judd, an alderman oi

Lon"don, in the 1st year of Edward VI., was rebuilt in 1865,

remodelled m 1880, and extended in 1887. Amorig othei

public buildings are 'the town hall and market house, the
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public hall, and the free library. Some traffic is carried

on by the Medway, which has been made navigable for

barges. Tuoibridge ware, chiefly sold at Tunbridge Wells,

is largely manufactured. There are gunpowder mills on

the banks of the Medway; and wool-stapling, brewing,

and tanning are carried on. The population of the urban

sanitary district (area 1200 acres) in 1871 was 8209 and

in 1881 it was 9317.
TunbriJge owed its early importance to the castle built by Richard,

earl of Clare, in the reign of Henry I.. The castle was besieged by
William Rufus, was taken by John in the wars with the barous,

and again by Prince Edward, son of Henry III. Subsequently it

became the propertj* of the StaETords, and on the attainder of the

duke of Buckingham in the reign of Henry VIII. was taken posses-

sion of by the crown. It was dismantled during the Civil War.

The remains now consist chiefly of a finely preserred gateway flanked

by two round towers. Formerly it was defended by three moats,

one of them formed by the Medway. The lords of the castle had

the right of attending the archbishops of Canterbury on state

occasions as chief butlers.

TUNBRIDGE WELLS, an inland watering-place of

England, chiefly in Kent but partly in Sussex, is situated

in the midst of charming and picturesque scenery, on the

South -Eastern Railway and at the terminus of a branch

line of the London, Brighton, and South Coast Railway,

46 miles (by rail) south-east of London and 5 south of

Tunbridge. It owes its popularity to its chalybeate spring

and its romantic situation The wells are situated near

the Parade (or Pantiles), a walk associated with fashion

since the time of their discovery. The houses and shops

in the Parade somewhat resemble the Rows at Chester. It

was paved with pantiles in the reign of Queen Anne. The
town is built in a picturesquely irregular manner, and a

large part of it consists of districts called " parks," occupied

hy villas and mansions. On Rusthall common, about a

mile from the town, is the curiously shaped Toad Rock,

and about a mile south-west the striking group called High

Rocks. Tlie principal public buildings are the pump-room,

the town-hall, the corn exchange, the public hall, the

mechanics' institute, the friendly society's hall, the dis-

pensary and infirmary, and the provident dispensary. The

Tunbridge Wells sanatorium is situated in grounds sixty

acres in extent, and is capable of receiving 150 visiters.

There is a large trade in Tunbridge ware, which is made

chiefly at Tunbridge, and includes work tables, boxes, toys,

&c., made of hard woods, such as beech, sycamore, hoUy,

and cherry, and inlaid with mosaic. The town is governed

by a local board of twenty-four members. The population

of the urban sanitary district (area 3351 acres) in 1871

was 19,410 and in 1881 24,308.

The town owes its rise to the discovery of the medicinal springs

by Dudley, Lord North, in 1606. Henrietta Maria, wife of Charles

I., retired to drink the waters at Tunbridge after the birth of her

eldest son Charles. Soon after the Restoration it was visited by

Charles II. and Catherine of Braganza. It was a favourite residence

of inne previous to her accession, and from that time became one

of the special resorts of London fashion. It reached the height of

its comparative popularity in the latter half of the 18th century,

and is specially associated with CoUey Gibber, Samuel Johnson,

Cumberland the dramarist, Garrick, Richardson, Reynolds, Beau

Nash, Miss Chudleigh, and Mrs Thrale. The Tunbridge of that

period is sketched with mucb graphic humour in Thackeray's Fir-

qiniaiis. Though it still attracts an increasing number of visiters,

its importance in reference to London society has considerably

declined.

rUNG-CHOW, a sub-prefectural city in Chih-li, the

metropolitan province of China, is situated on the banks

of the Peiho in 39° 54' N. lat. and 116° 41' E. long., about

12 miles south-east of Peking. Like most Chinese cities,

T'ung-Chow has appeared in history under various names.

By the founder of the Han dynasty (206 B.C.) it was called

Lu-Hien; with the rise of the T'ang dynasty (618 a.d.)

its came was changed to Heuen-Chow ; and at the begin-

ning of the 12th century, with the adv..nt of the Kin

dynasty to power, Heuen-Chow became T'ung-Chow. The

city marks the highest point at which the Peiho is navi-

gable, and here merchandise for the capital is transferred

to a canal, by which it reaches Peking. The city, which

is faced on its eastern side by the river, and on its other

three sides is surrounded by populous suburbs, is upwards

of 3 miles in circumference. 'The walls are about 45 feet

in height and about 24 feet wide at the top. They are

being aUowed to fall into decay. Two main thoroughfares

run through the city, one connecting the north and south

gates; and the other the east and west gates. The place

derives its importance from the fact that it is the ^Jort of

Peking. Its population was estimated at about 50,000 in

1887.

It was at T'ung-Chow that Sir Harry Parkes, Sir Henry Loch, and

their escort were treacherously taken prisoners by the Chinese when
they were sent forward by Lord Elgin to negotiate terms of peace

after the troubles of 1860.

TUNGSTEN (Germ, wolfram, or, antiquated, ncheet),

one of the metallic elements of chemistry. The mineral

tungsten (meaning in Swedish " heavy stoiie ") used to

be taken for a tin ore until this was disproved by Cronsted.

Scheele showed in 1781 that it is a compound of lime with

a peculiar acid, the metallic nature of which was recog-

nized in the same year by Bergmann. It occurs only as a

component of a number of relatively rare minerals, the

most important of which are wolfram or wolframite,

(Fe, Mn)0.W03, and scheelite (tungsten), CaOWOj (see

Min-eeaxogy). The metal is prepared from the pure oxide

WO3 by reduction with hydrogen in a platinum tube at

a highismperature. It forms resplendent tin-white or grey

plates, or a duU black powder similar to hydrogen-reduced

iron. Sp. gr. = 19-129, water of 4° C. = 1 (Roscoe). It is

more difiicult to fuse than even Mangan:ese {q.v.). It is

unalterable in ordinary air ; oxygen and even chlorine act

upon it only at a high temperature. Hydrochloric and

sulphuric acid do not attack it. Nitric acid attacks-it slowly,

aqua regia feadUy, with formation of the trioxide WO3.

Impure tungsten is now being prepared industrially for

the* production of a peculiar kind of steel (see Leon, vol.

xiii. p. 352).

Chlorides.—Tungsten forms four chlorides,—WClj, WCli, WG5,
WClj. The highest, WCU, is obtained by heating the pure powdery

metal in a current of absolutely pure chlorine. In the presence

of moisture or air oxy-chlorides are produced. It sublimes off as a

dark red liquid, freezing into crystals. These fuse at 275° C. and

re-solidify at 270° ; the liquid boils at 346°7. The sp. gr. of the

vapour is in accordance with the formula at 350° ; at higher tempera-

tures it dissociates into WGI5 and free Clj (Roscoe). When the vapour

of WClj is passed over heated trioxide, the two bodies unite, WO,
with 2WCla into 3WOCI4, forming magnificent red needles, which

fuse at 210° -4 and boil at 227° 'o C. (Wohler). Both compounds,

WCU and WOCl^, are decomposed by water, ttie oxy-chloride more

readily, with formation of hydrochloric acid and trioxide. For

other chlorides and oxy-chlorides, see the ordinary hand-books of

chemistry.

Oxides, fVO^ and WO,, and Compounds of These with Each Oilier.

—The trioidde, popularly known as tungstic acid, is the more

important. Impure trioxide is producible by treating scheelite

(WOjCaO) with hot hydrochloric acid. Wolframite is notso readily

decomposed ; but when fused with twice its weight of chloride of

calcium it passes into lime salt, obtainable as an insoluble residue by

lixiviation of the fuse with water. The oxide obtained forms a yel-

low powder insoluble in water and in hydrochloric acid. To purify

it, it is washed, dissolved in aqueous ammonia, and the filtered

solution evaporated, when an acid tungstate of ammonia separates

out in scales of great purity. These, when heated in air, leave

behind them a pseudo-morphose of pure yellow oxide. Trioxide of

tungsten combines with basic 5xides into tungstates ; but the pro-

portion in which it unites with a given base is subject to great

variation • for instance, the quantity Na^O of soda unites into so

many definite tungstates with 1, H, 2, 2}, 2|, 2i, 4 times WO,
and in each case more or less of water. To each of these soda

salts corresponds theoretically a certain tungstic acid,—to the salt

NaoOWjOs, for instance, the acid H.OWjOj or H^W.^Oy. But few

of these hydrates actually exist, and they are not individual acids

in the sense in which the three phosphoric acids are, e7:cept per-

haps that remarkable substance known as metatungstic acid.
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HiW^Oij + THjO. This acid forms crystals of the stated composi-

tion ; it dissolves in water and the solution unites with bases into

meta-tnngstates. Host meta-tungstates are soluble in water ; of the

tungstates proper only the alkali salts are so soluble. The soda

tungstite, 5NajO. 12W03 + i'H50, known as para-tungstate of soda,

is made industrially by fusing wolframite with carbonate of soda

and lixiviating the fuse with water. The insoluble oxides of iron

and manganese are filtered off ; the filtrate, while still hot, is nearly

neutralized with hydrochloric acid and allowed to crystallize. It

forms large crystals containing twenty-one, twenty-five, or twenty-

eight times HjO according to the temperature at which they are

formed. The salt has been recommenaed as a mordant in dyeing
and calico-printing, but has not taken root in these industries.

Oppenheim and Versniann recommended it before 1862 as the best

means for rendering textile fabrics uninflammable. If a solution

of the para-tungstate is boiled v/ith hydrated tungstic acid (as ob-

tained by precipitating any ordinary alkaline tungstate solution

with hydrochloric acid inr the heat), or is simply mixed with excess

of acetic acid, the meta-tungstate is formed ; in the latter case it

sepai-ates out as a heavy oil. Sleta-tungstate of soda forms octa-

hedral crystals of the composition NajO . 4WO3-(-10H2O. If con-

centrated warm solutions of this salt and the equivalent quantity
of chloride of barium are mixed and allowed to cool after addition
of a little hydrochloric acid, meta-tungstate of barium crystallizes

out as BaO. iWOj-fOIIoO, iu large quadratic pyramids which are

very easily soluble in water. From this salt the free acid is easily

produced by addition of the exact quantity of sulphuric acid re-

quired to precipitate the baryta, and from it any other meta-
tungstate is easily produced. Heta- tungstic acid solution is a
sensitive and characteristic precipitant for almost all alkaloids
(strychnine, quinine, &c. ). The alkaloid, whatever its name, goes
down as a flocculent insoluble meta-tungstate. Tungstic acid com-
bines with phosphoric acid and with siUcic acids into highly com-
plex phospno-tungstic acids and silieo-tungstic acids. Of the for-

mer there is quite a series, each consisting of one PgOg united with
respectively fourteen, sixteen, eighteen, twenty, twenty-two, twenty-
four times WOj and six HjO of basic water. Of silieo-tungstic
acids three are known, namely, one 4H2O .SiOj. lOWOj + SAq and
two SiO,. 12W03j;HjO. All these complex acids (both kinds) are
easily soluble in water. The phospho-acids are delicate precipit^nts
for all alkaloids.

The binoxide, WO,, is obtained when the tiioxide is reduced by
hydrogen at a dull red heat. This oxide is very prone to pass into
trioxide or tungstate. An interesting and beautiful class of com-
pounds of WO3, WO2, and bases are known as tungsten bronzes. The
first of these \vas discovered by Wbhler. Kormal tungstate of soda,
NajOWOj, is fused, and trioxide added to it as long as it dissolves.
The product is then heated in hydrogen as long as water goes away,
and the substance thus reduced is exhausted successively with water,
hydrochloric acid, caustic potash ley, and again with water. A
residue of the ccmposition Na^O.WoOj-i- WOj remains in the shape
of magnificent gold-like lustrous cubes, of specific gravity 6'617,
which conduct electricity like a metal. Only hydrofluoric acid
dissolves this soda-tungsten bronze. There are a number of other
tungsten brorzes, all distinguished by metallic lustre and magni-
ficent purple, red, yellow, or blue colours.

Analysis.—Oxides of tungsten dissolve in fused microcosmic salt,

Na^OPjOj ; the bead becomes blue in the reducing flame, in the
presence of iron blood -red, and in the oxidizing flame colourless.
When heated on charcoal with (not too much) carbonate of soda or
cyanide of potassium iu the reducing flame, they yield a grey heavy
powder of metal, obtainable by elutriation. The process fails in the
presence of too much alkali. Insoluble tungstates (e.g., the ordi-
nary tungsten minerals) are disintegrable by fusion with alkaline
carbonate

; the fuse, when treated with water, yields a solution of
alkaline tungstate. This solution, when mixed with excess of hydro-
chloric acid, gives a white precipitate of hydrated trioxide, which
on boiling becomes yellow by partial dehydration. The yellow
unignited precipitate is soluble in aqueous ammonia. If tungstate
of alkali solutions are mixed with hydrochloric acid and then treated
with metallic zinc, they become "blue through the formation of
a compound of WOj and WOj or rather the respective chloride

;

this reaction gains in deflnitencss through the presence of phosphoric
ac'd. (W. D.)

TUNGUSES, a wide-spread Asiatic people, forming a
main branch of the Mongol division of the Mongol-Tatar
family. They are the Tung-hu of the Chinese, probably a
corrupt form of tonA-i or doiiki, that is, "men" or."people."
The Russian form Timr/us, wrongly supposed to mean "lake
people," appears to occur first in the Dutch writer Massa
(1612); but the race has been known to the Russians ever
since they reached the Yenisei. The Tungus domain,
covering many l.undred thousand square miles jn central
arid east Siberia and in the Amur basin, stretches from

the Yeni-sei eastwards to the Pacific, where it occupies

most of the seaboard between Corea and Kamchatka. It

also reaches the Arctic Ocean at two points, in the Nisovaya

tundra, west of the Khatanga river, and. in a comparatively

small enclosure in the Yana basin over against the LiakhofF

(New Siberia) Archipelago. But the Tunguses proper are

chiefly centred in the region watered by the three large

eastern tributaries of the Yenisei, which from them take

their names of the Upper, Middle or Stony, and Lower
Tunguska. Here the Tunguses are known to the Samoyedes

by the name of Aii/a or "younger brothers," implying a

comparatively recent immigration (confirmed by other in-

dications) from the Amur basin, which appears to be the

original home both of the Tunguses and of the closely-

allied Manchus. The Amur is still mainly a Tungus river

almost from its source to its mouth : the Oroches (Orochus),

Daurians, Birars, Golds, Manegrs, Sanagirs, Ngatkons,

Nigidals, and some other aboriginal tribes scattered along

the main stream and its affluents,—the Shilka, Sungari, and

Usuri,—are all of Tungus stock and speech. On the Pacific

the chief subdivisions of the race are the Lamuts, or " sea

people," grouped in small isolated hunting communities

round the west coast of the Sea of Okhotsk, and further

south *he Yu-pi-ta-tze (" fish clad "), the Tazi of the

Russians, between the Amur delta and Corea. The whole

race, exclusive of Manchus, numbers probably about

80,000, of whom 15,000 are in the Amur basin, the rest

in Siberia.

The Tungus type is essentially Mongolic, being characteri?ed by
broad flat features, small nose, wide mouth, thin lips, small black
and somewhat oblique eyes, black lank hair, dark olive or bronze
complexion, low stature, averaging not more than five feet four

inches ; they are distinguished from other Mongolic peoples by the
square shape of the skull and the slim, wiry, well-proportioned figure.

This. description applies more especiall^'to the Tunguska tribes,

who may be regarded as typical Tunguses, and who, unlike most
other Mongols, betray no tendency to obesity. They are classed

by the Russian.?, according to their various pursuits, as Reindeer,
Horse, Cattle, Dog, Steppe, and Forest Tunguses. A few have
become settled agriculturists ; but the great bulk of the race are

still essentially forest hunters, using the reindeer both as mounts
and as pack animals. Nearly all lead nomad lives, in pursuit of

fur-bearing animals, whose skins they supply to F ossian and Yakut
traders, in exchange for jirovisions, clothing, and other necessaries
of life. The picturesque and even elegant national costume shows
in its ornamentation and general style decided Japanese influence,

due no doubt to long-continued intercourse with that nation at
some period previous to the spread of the race from the Amur
valley to Siberia. Many of the Tungus tribes have been baptized,
and are, therefore, reckoned as "Greek Christians"; but Kussian
orthodoxy has not penetrated far below the surface, and most of
them are still at heart Shamanists and nature-worshippers, secretly
keeping the teeth and claws of wild animals as idols or amulets,
and observing Christian rites only under compulsion. But, whether
Christians or pagans, all alike are distinguished above other Asiatics,
perhaps above all other peoples, for their truly noble moral qualities.
All observers describe them as " cheerful under the most depressing
circumstances, persevering, open-hearted, trustworthy, modest yet
self-reliant, a fearless race ot hunters, born amidst the gloom of
their dense pine-forests, exposed from the cradle to every danger
from wild beasts, cold, and hunger. Want and hardships of every
kind they endure with surprising fortitude, and nothing can induco
them to take service under the Russians or quit their solitary wood-
lauds" (Keane's Asia, p. 479). Their numbers are steadily de-
creasing owing to the ravages of small-pox, scarlet fever, and
especially famine, their most dreaded enjmy. Their domain is also
being continually encroached upon by the aggressive Yakuts from
he north and east, and from the south by the Sliivs, now jettled
in compact bodies in the province of Irkutsk about the upper course
of the Yenisei. It is remarkable that, while the Russians often show
a tendency to become assimilated to the Y'akuts, the most vigorous
and expansive of all the Siberian peoples, the Tunguses everywhere
yield before the advance of their more civilized neighbours or
become absorbed in the surrounding Slav communities. In the
Amur valley the same fate is overtaking the kindred tribes, who
are disappearing before the great waves or Chinese migration from
the south and Kussian encroachments both from the east and west.
In 1880 the Oroches were already reduced to about 260, and the
Tazi to a little over 200. For the philplogical relations :>l th»
Tunguses, see vol. xviii. p. 779.
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TUNICATA
THIS group of animals was formerly r -garded as con-

stituting along -n-ith the Polyzoa and the Brachio-

poda tha invertebrate cl&sa Molluscoidea. It is now known

to be a degenerate branch of the Chordata, and to be more

nearly related to tbu Vei-tebrata than to any group of the

[nvertehrata

HiSTOEY.l

More than two thousand years ago Aristotle gave a

short account of a Simple Ascidian under the name of

Tethyum. He described the appearance and some of the

more important points in the anatomy of the animal.

From that time onwards to little more than a centiiry ago,

although various forms of Ascidians had been briefly de-

scribed by writers on marine zoology, comparatively little

advance was made upon the knowledge of Aristotle.

Schlosser and Ellis, in a paper containing a description of

Botryllus, published in fh^ Philosophical Transactions of

the Royal Society for 1756, first brought the Compound
Ascidians into notice ; but it was not until the commence-

ment of the 19th century, as a result of the careful ana-

tomical investigations of Cuvier (/) upon the Simple

Ascidians and of Savigny {2) upon the Compound, that

the close relationship between these two groups of the

Tunicata was conclusively demonstrated. Up to 1816,

the date of publication of Savigny's great work {z), the

few Compound Ascidians then known had been generally

regarded as Alcyonaria or as Sponges; and, although

many new Simple Ascidians had been described by O. F.

Miiller {4) and others, their internal structure had not
<.ainarck. been investigated. Lamarck {3) in 1816, chiefly as the

resuUof the anatomical discoveries of Savigny and Cuvier,

instituted the class Tunicata, n'hich he placed between the

Radiata and the Vermes in his system of classification.

The Tunicata included at that time, besides the Simple

and the Compound Ascidians, the pelagic forms Pyrosoma,

.vhich had been first made known by P6ron in 1804, and

Salpa, described by ForskJl in 1775.

Qiara- Chamisso in 1820 made the important discovery that

i6»o and Salpa in its life-history passes through the series of changes

'jj'°"'f"
which were afterwards more fully described by Steenstrup

trenera- ''' 1842 as "alternation of gein;rations"; and a few years

Sons. later Kuhl and Van Hasselta i;ivc>tigations u[jon the same
Olrtnla- animal resulted in the discovery of the alternation in the
lion. directions in which the wa\'.> ol contraction passes along

the heart and in which the blood i;ii\;ulate3 through the

body. It has since been found that lliis obsurvation holds

good for aU groups of the Tunicata. In 1826 H. Milne-

Edwards and Audouin made a series of observations on
living Compound Ascidians, and amongst other discoveries

they found the free-swimming tailed larva, and traced its

Milne- levelopment into the young Ascidian. Milne-Edwards
.S(lwar>.

^^^ jjigg founded the group of "Social" Ascidians, now
known as the Clavelinidx, and gave a classification of the

Compound Ascidians which was universally accepted for

many years. From the year 182G onwards a number of

new and remarkable forms were discovered, as, for instance,

some of the Bolteninse (ilacleay), Chelyosonia (Broderip and
Sowerby, and afterwards Eschricht), Oihopleura (Jlertens),

Perophora (Lister), Pe/onai'a (Forbesand Goodsir), Ckondro-

itachys and Diplosoma (Denis Macdonald), Diazona (Forbes

and Goodsir), and Rliodosoma (Ehrenberg, and afterwards

Lacaze-Duthiers).

In 1845 Carl Schmidt ((5) first announced the presence

' Only tliG more important works can be mentioned here. For a
^ore detail.;d account of the history of the grouji and a full hiblio-

^raphy, see U?) in the list of works at the end of this article.

in the test of some Ascidians of " tunicine," a substance
very similar to cellulose, and in the following year Lowig
and KtiUiker (7) confirmed the discovery and made some
additional observations upon this substance and upon the
structure of the test in general. Huxley {S), in an im-

portant series of papers published in the Transactions of
the Royal and Linnean Societies of London from 1851 on-

wards, discussed the structure, embryology, and affinities-

of the pelagic Tunicates Pyrosoma, Salpa, Doliolum, and
Appendicularia. These important forms were also investi-

gated about the same time by Gegenbaur, Vogt, H. Miiller,

Krohn, and Leuckart. The most important epoch in the
history of the Tunicata is the date of the publication of

Kowaievsky's celebrated memoir u«on the development of-

a Simple Ascidian [g). The tailed larva had been previously

discovered and investigated by several naturalists—notably
H. Milne-Edwards (j), J. P. van Beneden {to), and Kroha
(//); but its minute structure had not been sufficiently

examined, and the meaning of what was known of it had
not been understood. It was reserved for Kowalevsky in Relatioo-

1866 to demonstrate the striking similarity in structure ship to

and in development between the larval Ascidian and the ^'«rte-

vertebrate embryo. He showed that the relations between '*'

the nervous system, the notochoid, and the alimentary

canal are much the same in the two forms, and have been
brought about by a very similar course of embryonic de-

velopment. TTiis discovery clearly indicated that the

Tunicata are closely allied to Ampkio.rus and the Vcrte-

brata, and that the tailed larva represents the primitive

or ancestral form from which the adult Ascidian has been
evolved by degeneration, and this led naturally to the view
usually accepted at the present day, that the group is a
degenerate side-branch from the lower end of the phylum
C/i07-(fcfta, which includes the Tunicata {Urochorda), Amphi-
oxus (Cephalockorda), and the Vertebrata. Kowaievsky's

great discovery has since been confirmed and extended to

all othet groups of the Tunicata by Kupff'er (/^), GiarJ Kupffci,

(/J and ij), and others. Important observations upon Giara, it

.

the process of gemmation and the formation of colonics in Gemma
various forms of Compound Ascidians have been made bytion.

Krohn, Metschnikoff, Kowalevsky, Ganin, Giard, Delia

Valle, and others, and have gradually led to the establish-

ment of the general principle, that all the more importan'

layers of the bud are derived more or less directly from

the corresponding regions in the body of the parent.

In 1872 Fol (/^) added largely to the knowledge of the FoI, !cc

Appendiculariidsi, and Giard {ij) to that of the Compound
Ascidians. The latter author described a number of new
forms and remodelled the classification of the group. 1'he

most important additions which have been made to the

Compound Ascidians since Giard's work have been those

described by Von DrascTie (16) from the Adriatic and

those discovered by the "Challenger" expedition (//).

The structure and the systematic arrangement of the Simple

Ascidians have been mainly discussed of recent years by

Alder and Hancock {iS), Heller (/p), Lacaze-Duthiers

(-'o), Traustedt (-'/), and Herdman (//, 22). In 1874

Ussoff (^j) investigated the minute structure of the nervou;

system and of the underlying gland, which was first dis

covered by Hancock, and showed that the gland has a

duct which communicates with the front of the branchial

sac or pharynx by an aperture in the dorsal (or "oli^.ctory ")

tubercle. In an important paper published in 18S0 Juliri

(24) drew attention to the similarity in structure and rela-

tions between this gland and the hypophysis cerebri of the

vertebrate brain, and insisted upon their homology. He
suggests that they perform a renal function. The Thaliacea-
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have of Tate years been the subject of several very import-

ant memoirs. The researches of Todaro, Brooks {^s),

Salensky (^(5),'and others have elucidated the embryology,

the gemmation, and the life-history of the Salpidx ; and

Grobben, Barrois {37), and more especially Uljanin {s8)

have elaborately worked out the structure and the details

of the complicated life-history of the Doliolidae. Finally,

in an important work published in 1886 on the morpho-

logy of the Tunicata, E. van Beneden and Julin {jo) have,

mainly as the result of a close comparison of the embryo-

logy of Ascidians with that of Amphioxus and other

Chordata, added considerably to our knowledge of the

position and affinities of the Tunicata, and of the exact

relations of their organs to the corresponding parts of the

body in the YerUhrata.

As a type of the Tunicata, Ascidia mentula, one of the

larger species of the Simple Ascidians, may be taken. This

species is found in most of the European seas, generally in

shallow water on a muddy bottom. It has an irregularly

ovate form, and is of a duU grey colour. It is attached to

some foreign object by one end (fig. I). The opposite end

of the body is usually nar- Or

row, and it has a terminal

opening surrounded by eight

rounded lobes. This is the

mouth orbranchial aperture,

and it always indicates the

anterior end ^ of the animaL

About half-way back from

the anterior end, and on a

rounded projection, is the

atrial or cloacal aperture

—

an opening surrounded by
sis lobes—which is always

placed upon the dorsal re-

gion. When the Ascidian

is living and undisturbed,

water is being constantly

drawn in through the

branchial aperture and
passed out through the

atrial. If coloured par-

ticles be placed in the

water near the apertures,

they are seen to be sucked

into the body through the

branchial aperture, and after

a short time some of them
are ejected with consider-

able force through the atrial

aperture. The current of

water passing in is for re-

spiratory purposes, and it

also conveys food into the animal
, The atrial current is

mainly the water which has been used in respiration, but
it also contains all excretions from the body, and at times
the ova and spermatozoa or the embryos.
The outer grey part of the -body, which is attached at

cr near its posterior end and penetrated by the two aper-
tures, is the " test." This is a firm gelatinous cuticular

secretion from the outer surface of the ectoderm, which is

a layer of flat cells lining its inner surface. Although at
first produced as a cuticle, the test soon becomes organized
by the migration into it of cells derived from the ectoderm
(see fig. 2). . These test cells may remain as rounded or
fusiform or stellate cells imbedded in the gelatinous matrix,
to which they are constantly adding by secretions on their

' Seme writers use a different nomenclature of regions ; see (77).

O*

Fio. 1.

—

Ascidia -nuntw-a from the right
Btde. at, atrial apciture ; 6r, bniDcfiial
aperture ; t, test. (Origmal.)

surfaces; or they may develop vacuoles in their proto

plasm, which become larger and fuse to form a huge ovate

clear cavity ;<. e ^ tjik>

(a "bladder

cell "), sur-

rounded by a
delicate film

of protoplasm,

and having

the nucleus

still visible at

one point ; Or

theymayform
pigment gran-

ules in the pro-

toplasm ; or,

J' y Fio. 2.—Diagrammatic section of part of mantle and teat

may deposit of au Ascidian, shewing the formation of a vessel and

rtnfKrtT»o+a r\f the structure of the test, m, mantle; e, ecto<lenn ; tc
caroondio Ol

test ceU ; <m, matrix; Mc, bladder cell; s.s', blood einna

lime, so that in mantle being drawn out into test ; mc, mantle cells

;

1 y, septum of vesseL (From Herdman, Challenger Heport.
'

of them together produce a calcareous spicule in the test

Only the unmodified test cells and the bladder cells are

found Ln Ascidia mentula. Calcareous spicules are found

chiefly in the Didemnidx, amongst Compound Ascidians

;

but pigmented c^Us may occur in the test of almost all

groups of Tunicata. The matrix in which these structure^

are imbedded is usually clear and apparently homogeneous;

but in some cases it becomes finely fibrillated, especially

in the family Cynihiidns. It is this matrix which contains

tunicine. At one point on the left side near the posterior

end a tube enters the test, and then splits up into a num-
ber of branches, which extend in all directions and finally

terminate in rounded enlargements or bulbs, situated chiefly

in the outer' layer of the

test. These 'tubes are

known as the '• vessels'" of

the test, and they contain,

blood. Each vessel is

bounded by a layer of ec-

toderm cells lined by con-

nective tissue (fig. 3, B),

and is divided into two
tubes by a septum of con-

nective tissue. The septum
p,,,. 3 __4..„33/t^„ lie test. B.dla.

does not extend into the giammatic transverse section of a ves-

, • 1 1, 11- J seL ec, ectoderm ; cf, connective tissue

,

termmal Omb, and COnse- ,, y, the two tubes
; j, septum ; (i, ter.

quently the two tubes com- "ain^' '"^i'- (Original-)

municate at their ends (fig. 3, A^. The vessels are formed

by an outgrowth of a blood sinus (derived originally from

the blastocoele of the embryo) from the body wall (mantle)

into the test, the wall of the sinus being formed by con-

nective tissue and pushing out a covering of ectoderm in

front of it (fig. 2, s). The test is turned inwards at the

branchial and atrial apertures to line two funnel-like tubes,

—the branchial siphon leading to the branchial sac and the

atrial siphon leading to the atrial or peribranchial cavity.

The body wall, inside the test and the ectoderm, is formed

of a layer (the somatic layer of mesoderm) of connective

tissue, inclosing muscle fibres, blood sinuses, and nerves.

This layer (the mantle) has very much the shape of the test

outside it, but at the two apertures it is drawn out to form
the branchial and atrial siphons (fig. 4). In the walls of

these siphons the muscle fibres form powerful circular

bands, the sphincter muscles. Throughout the rest of the

mantle the bands of muscle fibres form a rude irregular

network. They are numerouo on the right side of the body,

and almost totally absent ou the left. The muscles are all

formed of very long fusifoim non-striped fibres. The con-

nective tissue of the mantle is chieSy a clear gelatinous
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matrix, containing cells of various shapes ; it is frequently

pigmented and is penetiated by numerous lacunae, in which
the blood flows. In-

side the mantle, in

all parts of the body,

except along the ven-

tral edge, there is a

cavity,—the atrial or

peribranchial cavity,

—which opens to the

exterior by the atrial

aperture. This cavity

is lined by a layer of

cells derived origin- ,

ally from the ecto- ~--.

derm ' and directly

continuous with that "

^

Jayer through the vd-

atrial aperture (fig.
'"

6) ; consequently the

mantleis covered both
externally and inter-

nally by ectodermal

cells.

The branchial aper-

ture (mouth ) leads in-

to the branchial si-

phon (buccal cavity I'ls 4.

or stomodseum), and
this opens into the

anterior end of a very

large cavity(the bran-

chial .sac) which ex-

tends nearly to the

posterior end of the body (see figs. 4 and 5). This branchial

sac is an enlarged and modiued pharyux, and is therefore

properly a part of the ali-

mentary canal. The oeso-

phagus opens from it far

back on the dorsal edge (see

below, p. 612). The wail of

the branchial sac is pierced

by a large number of ver-

tical slits,—the stigmata,

—placed in numTous trans-

verse rows. These slits

place the branchial sac in

communication with the

o?a

p i:

DiajTrammatic dissection of A. meritula to

aiiow tijo anatomy. a(, atrial aperture ; tr,

br.iricbial aperture; a, anus; bra, branchial

sac ; iU, dorsal lamina ; dt, dorsal tubercle ;

tnd, cnuostyle ; ft, heart; i, intestine; m,
uiantle ; v.g, nerve ganglion ; ce, cesophagua

;

ffci, oesophageal aperture ; or, ovary ;
ptr,

peribnincliial cavity ; r, rectum ; at, stomach ;

(, test; /n, tentaclea ; ua, vas deferens; ngl^

subueural gland. (Original.)

FiO- 5.^Diagrammatic lon.^itudinal (A) and transverse (B) sections mrongh
Aicidia to show the jxjsition of the ectoderm end the relations of the bran-
chial and peribranchial cavities. The lettering is the same as for fig. 4. B
represents a section taken along the dotted line A-B in A. (Original.)

peribranchial or atrial cavity, which lies outside it (fig. 5,

B) Between the stiginata the wall of the branchial sac

is traversed by blood-vessels, which are arranged in three

regular series (fig. 6),—(1) the transverse vessels, which
run horizontally round the wall and open at their dorsal

and ventralends into large longitudinal vessels, the dorsal

and ventral sinuses
; (2) the fine longitudinal vessels, which

run vertically between adjacent transverse vessels and open
into them, and which bound the stigmata ; and (3) the

internal longitudinal bars, which run vertically in a plane

' According to E. van Beneden and Julin's lucent investigations (jo)

only the outer wall of the atrium is lined with epiblast, the inner wall

being derived from the hypoblast of the primitive branchial sac

Trough

Via. 6. —A. Part of branchial sac of Ascidra from Inside.

B. Transverse section of same, (r, transverse vessel

;

cd, connecting duct; kvi, horizontal membrane; ii.

Internal longitudinal bar ; Iv, fine longitudinal vessels;

p, j/, papilliB : pff,
stigmata. A and B are dmwn to

different scales. (From Eerdman, Challenger Ikport.)

internal to that of the transverse and fine longitudinal

vessels. These bars communicate with the transverse

vessels by short side

branches where they
cross, and at these

points are prolonged
into the lumen of the

sac in the form of

hollow papiUse. The
edges of the stigmata

are richly set with

cilia, which drive the

water from the bran-

chial sac into the

peribranchial ca-

vity, and so cause
the currents that

flow in through

the branchial

aperture and
out through the

atrial

Along its vent-

ral edge the wall

of the branchial

sac is continu-

ous externally with the mantle (fig. 5, £), while internally

it is thickened to form two parallel longitudinal folds

bounding & groove, the "endostyIe,"h3-pobranchial groove, En.ir

or ventral furrow (ngs. 4, 5, end). The endoderm cells styl^

which line the endostyle are greatly enlarged at the

bottom and on parts of the sides of the furrow so as to

form projecting pads, which bear very long cilia It is

generally supposed that this organ is a gland for the pro-

duction of the mucous secretion which is spread round the

edges of the branchial sac and catches the food particles in

the passing current of water ; but it has recently been

pointed out that there are comparatively few gland cells in

the epithelium of the endostyle, and that it is more prob-

able that this furrow is merely a ciliated path along which

the mucous secretion (produced possibly by the subneural

gland) is conveyed posteriorly along the ventral edge of

the branchial sac. At its anterior end the edges of the Pen

endostyle become continuous with the right and left halves phinyt

of the posterior of two circular ciliated ridges,—the ptfi-l^nd*

pharyngeal bands,—which run parallel to one another

round the front of the branchial sac. The dorsal ends of

the posterior peripharyngeal band bend p isteriorly (en- Dorsa;

closing the epibranchial groove), and then join to formlaaun*

the anterior end of a fold which runs along the dorsal edge

of the branchial sac as far as the oesophageal aperture.

This fold is the dorsal lamina (figs. 4, 5, dl). It probably'

serves to direct the stream of food particles entangled in

a string of mucus from the anterior part of the dorsal

lamina to the oesophagus. In many Ascidians this organ,

instead of being a continuous membranous fold as in ^.

mentula, is represented by a series of elongated triangular

processes—the dorsal languets,—one attached in the dorsal

median line opposite to each transverse vessel of
_
the

branchial sac. The anterior -peripharyngeal band is a

complete circular ridge, having no connexion with eithc

the endostyle or the dorsal lamina. In front of it lies the

prebranchial zone, which separates the branchial sac behind

from the branchial siphon in front. The prebranchial

7one is bounded anteriorly by a mijscolar band—the pos-

terior edge of the sphincter muscle,—which bears a circle

of long delicate processes, the tentacles (figs. 4, 7, 8, <n).

These p'-oject inwards at right angles so as to form a net-

work across the entrance to the branchial sac. Each

tentacle consists of connective tissue covered with epithe-
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lium (endoderm), and contains two or more cavities which

are continuous with blood sinuses in the mantle. In the

dorsal median lino near the anterior end of the body, and

imbedded in the mantle on the ventral surface of the nerve

ganglion, there lies a small glandular mass—the subneural

gland— which, as Julin has shown (-^4), there is reason to

reg-ard as the homologue of the hypo-

physis cerebri of the vertebrate brain.

Julin and E. van Beueden have sug-

gested that the function of this organ

may possibly be renal.^ The sub-

neural gland, which was first noticed

by Hancock, communicates anteriorly,

as Ussoff {2j) pointed out, by means

of a narrow duct with the front of

the branchial sac (pharynx). The
opening of the duct is enlarged to

form a funnel-shaped cavity, which

may be folded upon itself, convoluted,

or even broken up into a number of

smaller openings, so as to form a

complicated projection, called the

dorsal tubercle, situated in the dorsal

part of the prebranchial zone (fig. 7).

The dorsal tubercle in A. mentula is

somewhat horse-shoe-shaped (fig. 8)

;

it varies in form in most Ascidians

according to the genus and species,

and in some cases in the individual

also. Possibly, besides being the fio,

opening of the duct from the sub-

neural gland, it may be a sense-organ

for testing the quality of the water

entering the branchial sac.

The single elongated ganglion in

the median dorsal line of the mantle

between the branchial and atrial si-

phons is the only nerve-centre in A. mentula and most other

Tunicata. It is the degenerate remains of the anterior

7.— Diagrammatic sec-
tion tlirough anterior dor-

sal part of A. mentula,
showing the re'ations of
the nerve cangLion, sub-
neural gland, &c. Lett^ir-

ing a3 for fig. 4 ; n, nerve
;

n' , myelon ; pp, peripha-
ryngeal band ; sgU sub-
neural gland ; eyd, ita

duct ; C, test liningbrancli-

ial siplion. (Original.)

Pro. 8.
—

"Dors-al rubercle and neighbouring organs of A, mentula. Lettering

I

as before ; cgr, epibranchial groove ; z, prebranchial zone. (Original.)

part of the cerebro-spinal nervous system of the tailed

larval Ascidiau (see below, p. 611). The posterior or

spinal part has entirely disappeared in most Tunicata.

It perskcs, however, in the Appendiculariid-x, and traces of

it are found in some Ascidians (e.<;., Clavelina ; see Julin).

The ganglion gives oflT distributory nerves at both ends,

! 3e« aI,«o Herdraan, Natv/rit vol, iiviii. p. 284.

which run through the mantle to the neighbourhood of the

apertures, where they divide and subdivide. The only

sense-organs are the pigment spots between the branchial

and atrial lobes, the tentacles at the base of the branchial

siphon, and possibly the dorsal tubercle and the languets

or dorsal lamina. These are all in a lowly developed con-

dition. The larval Ascidians on the other hand have well-

developed intra-cerebral optic and auditory sense-organs

;

and in soma of the pelagic Tunicata otocysts and pigment

spots are found in connexion with the ganglion.

The mouth and the pharynx (branchial sac) have already

been described. The remainder of the alimentary canal

is a bent tubs which in A. mentida and most other Ascid-

ians lies imbedded in the mantle on the left side of the

body, and projects into the peribranchial v;avity. The
CDSophagus leaves the branchial sac in the dorsal middle

line near the posterior end of the dorsal lamina (see fig.

4, oea). It is a short curved tube which leads ventrally

to the large fusiforui thick-walled stomach. The intestine

emerges from the ventral end of the stomach, and soon

turns, anteriorly, then dorsally, and then posteriorly so as

to form a curve—the intestinal loop—open posteriorly.

The intestine now curves anteriorly again, and from this

point runs nearly straight forward as the rectum, thus com-
pleting a second curve—the rectal loop—open anteriorly

(see fig. 4). The wall of the intestine is thickened inter-

nally, to form the typhlosole, a pad which runs along its

entire length. The anus opens into the dorsal part of the

peribranchial cavity near to the atrial aperture. The walls

of the stomach are glandular; and a system of delicate

tubules with dilated ends, which ramifies over th? outer wall

of the intestine and communicates with the cavity of the

stomach by means of a duct, is probably a digestive gland.

A mass of large clear vesicles which occupies the rectal Excre-

loop, and may extend over the adjacent walls of the in- ^n
testine, is a renal organ without a duct. Each vesicle is °''S3°*

the modified remains of a part of the primitive rcelom or

body-cavity, and is formed of Cells which eliminate nitro-

genous waste matters from the blood circulating in the

neighbouring blood-lacunae and deposit them in the cavity

of the vesicle, where they form a concentrically laminated

concretion of a yellowish or browu colour. These concre-

tions contain iiric acid, and in a largo Ascidian are very

numerous. The nitrogenous waste products are thus de-

posited and stored up in the renal vesicles in place of

being excreted from the body. In other Ascidians the

renal organ may difl'er from the above in its position and
structure ; but in no case has it an excretory duct, unless

the subneural gland is to be regarded as a renal organ.

The heart is an elongated fusiform tube placed on the Blood-

ventral and posterior edge of the stomach, in a space (the vasculai

pericardium) which is part of the original coslom or body- ^^' ^

cavity, tlie rest of which exists merely in the form of lacuna; c(»ion»

and of the cavities of the reproductive organs and renal

vesicles in the adult Ascidian. The wall of the heart is

formed of a layer of epithelio-muscular cells, the inner

ends of which are cross-striated ; and waves of contraction

pass along it from end to end, first for a certain number of

beats in one direction and then in the other, so as to reverse

the course of circulation periodically. At each end tho

heart is continued into a vessel (see fig. 9), a large sinus

or lacuna lined with a delicate endothelial layer. The
sinus leaving the ventral end of the heart is called the

branchio-cardiac vessel,^ and the heart itself is merely the

differentiated posterior part of this sinus and is therefore

a ventral vessel. The branchio-cardiac vessel, after giving

oft' a branch which, along with a corresponding branch from

the cardio-visceral vessel, goes to the test, runs along the

^ On accoutt of th,) periodic reversal of the circulation none of tliC

ve5SG.U cijt be railed 2Ttcri£5 07 vcinr.

%
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ir •
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Lettering as be-

fore ; he, branchio-cardiac or ventral vessel ; cv, cardio-

visceral vessels; 06, viscero-'Draiicliial or dorsal vessel;

vt, vessels to test. (Original.;

ventral edge of the branchial sac externally to the endostyle,

and communicates iater3.1]y with the ventral ends of all the

transverse vessels of- the branchial sac. The sinus leaving

the dorsal end of the heart is called the cardio-visceral

vessel, and this, after giving off to the test the branch

Above mentioned, breakd up into a number of sinuses,

which ramify over the alimentary canal and the other

viscera. The-se visceral lacunce finally communicate with

a third grsat sinus, the viscero-branchial vessel, which runs

forward along the dorsal edge of the branchial sac exter-

nally to tiie dorsal lamina and joins the dorsal ends of aU

the transverse vessels of the branchial sac. Besides these

three chief systems there are numerous lacunae in all parts

of the body, by means of which anastomoses are established

between the diiferent currents of blood. All these blood

spaces and lacunas are to bo regarded as derived from the

blastoccele of the embryo, and not, as has been usually

supposed, from the ccelom {30). When the heart contracts

ventro-dorsally, the course of the circulation is as follows :

the blood which is flowing through the vessels of the

branchial sac is collected in an oxygenated condition in

the branchio-cardiac vessel, and, after receiving a stream

of blood from
the test, en-

ters the

heart. It is

then pro-

pelled from
the dorsal

end of the Fio. 9.—T>iagTam of circulation in As^idia.

heart into

the cardio-

viseeral vessels, and so reaches the test and digestive and

other organs ; then, after circulating in the visceral lacunas,

it passes into the viscero-branchial vessel iu an impure

condition, qnd is distributed to the branchial vessels to be

purified again. When the heart on the other hand contracts

dorso-ventrally, this coarse of circulation is reversed. As
the test receives a branch from each end of the heart, it

follows that it has afi"erent and efi"erent vessels which-

ever way the blood is flowing. In some Ascidlans the

vessels in the test become very numerous and their end

branches terminate in swollen bulbs close under the outer

surface of the test. Iu this way an accessory respiratory

organ ^ is probably formed in the superficial layer of the

test. The blood corpuscles are chiefly colourless and

amoeboid ; but in most if not all Ascidians there are also

some pigmented corpuscles in the blood. These are gener-

ally of an orange or reddish brown tint, but may be opaque

white, dark indigrvblue.. oc. of intermediate colours. Pre-

cisely similarly pigmeiit^d cells are found throughout the

connective tissue of the mantle and other parts of the body.

A. meiUida is hermaphrodite, and the reproductive organs

lie, with the alimentary canal, on the left slue of the body.

The ovary is a ramified gland which occupies the greater

part of the ii:tostinal loop (see fig. 4). It contains a cavity

which, along with the cavities of the testis, is derived from

a part of the original coelom, and the ova are forsjed from

its walla and h,\\ when mature into the cavity. The
oviduct is coniijuoua with the cavity of the ovary and
leads forwards alougsu'.o the rectum, finally opening near

the anus into the peiibianchial cavity. The testis is com-

pojcd of a great number of delicate .branched tubules,

which ramify over the ovary and the adjacent parts of the

intestinal wall. Those tubules terminate in ovate swell-

ings. Near the commencement of the rectum the larger

tubules unite to form the vas deferet \ a tube of consider-

able size, which runs forwards alongside the rectum, and,

like the oviduct, terminates by opening into the peri-

1 See Berdmau, ICaiure, vol. xxxi. p. 247.

branchial cavity close to the anus. The lumen of the

tubules of the testis, like the cavity of the ovary, is a part

of the original coslom, and the spermatozoa are formed
from the cells lining the v.'aU. In some Ascidians repro-

ductive organs are present on both sides of the body, and
ia others (Polycarpa) there are many complete sets of both

male and female systems, attached to the inner surface of

the mantle on both sides of the body and projecting into

the peribranchial cavity.*

Embryology ' aijd Life History.

In most A3cidian3 tho c"g3 are fertilized in the peribranchial

cavity, and nndergo most ot their development tefore leaving the

parent ; in some cases, however, the eggs are laid, and fertilization

tates place in the surrounding vrater. Tho segmentation is com-
plete and regular (fig. 10, A) and results in Xhz formation of a
spherical blastula, which then undergoes invagination (fig. 10, B).

The embryo elongates, and the blastopore or invagination opening

comes to be placed on the dorsal edge near the posterior end (fig.

10, C). The hvpoblast cells lining the archenteron are columnar

in form, whOe the epiblast cells are mora cubical (fig. 10, B, C, D).

The dorsal surface of the embryo now becomes flattened and then

depresssd to form a longitudinal groove, extending forwards from
the blastopore to near the front of tho body. This " medullary

groove" now becomes converted into a closed canal by its side

walls growing up, arching over, and coalescing in the median dorsal

Fio. 10.—Stages in the embryology of a Simple Ascidian (after Kowalevsky)
A to F. Longitudinal vertical sections of embryos, all placed with tlie dorsa*

surface uppermost and the anterior end at the Tif;ht a. Early blastuh

stage, during Begmentation, B. Early gastrula sUj^e. 0. Stage after gas

trula, showing commencement of notochord. D. Lhter stage, showing formai

tion of notochord and of neural canaL E. Embryo showing body and tcC

and completely formed neural Ciinal. F. Larva just hatched ; end cf lafl

cut off. O. Transverse section of tail of larva. I

adp, adhering papUlffl of larva ; <U, epiblastic (atrial) Involtitlon; au, anditorj

organ of larva ; ar, archenteron ; he, blastocale ; hp, blastopore ; c^, note
chord ; cp, epiblast ; Ay, hypoblast ; nc, neural canal ; r^r., neurenteric

canal ; oc, ocular organ of larva
; g, gelatinous investment of embryo ; «i,'

muscle cells of tail ; vus, mesenteron ; mc, mesoderm cells ; nr, cerebri^

vesicle at anterior end of neural canal.

line (fig. 10, D), This union of the laminm dorsales to form thS

neural canal commences at the posterior end behind the blastopore

and gradually extends forwards. Consequently the blastopora

comes to open into tho posterior end of the neural canal (fig. lOj

D), while the anterior end of that cavity remains open to thi

e.Ttcrior. In this way the archenteron communicates indirectly

with the exterior. The short canal leading from the neural canal

to the archenteron is known as tho neurenteric canal (fig. 10,

"For structiu'e of other forms, see p. 614 so. below.

' For reproduction by gemmation, see under "Classification,"

fill tn. b|low.
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D, nic). Previous to this stage some of the hypoblast cells at the
front edge of the blastopore and forming part of the dorsal wall of
the archenteron (fig. 10, C, ch) have become separated off, and then
arranged to form an elongated band, two cells wide, underlying
the posterior half of the neural canal (fig. 10, D, E, ch.). This
is the origin of the notochord. Outgrowths from the sides of the
archenteron give rise to laterally placed masses of cells, which are
the origin of the mesoblast. These masses show no trace of meta-
raeric segmentation. The cavities (reproductive and renal vesicles)
which are formed later in the mesoblast represent the ccelom.
Consequently the body-cavity of the Tunicata is a modified form
of enteroccele. The anterior part of the embryo, in front of the
notochord, now becomes enlarged to form the trunk, while the
posterior part elongates to form the tail (fig. 10, E). In the trunk
the anterior part of the archenteron dilates to form the mesenteron
the greater part of wliich becomes the branchial sac ; at the same
time the anterior part of the neural canal enlarges to form the
cerebral vesicle, and the opening to the exterior at the front end of
the canal now closes. In the tail part of the embryo the neural
canal remains as a narrow tube, while the remains of the wall of the
archenteron—the dorsal part of which becomes the notochord—are
converted into lateral muscle bands (fig. 10, G) and a ventral cord
of cells, which eventually breaks up to form blood corpuscles. As
the tail grows longer, it becomes bent round the trunk of the embryo
inside the egg-membrane. About this period the epiblast cells
begin to form the test as a cuticular deposit upon their outer surface.
The test is at first devoid of cells and forms a delicate gelatinous
investment, but it shortly afterwards becomes cellular by the
migration into it of test cells formed bv croliferation from the epi-
blast.'

'^

The embiyo is hatched about two or three days after fertilization,
in the form of a tadpole-like larva, which swims actively ihrou<»h'
the sea by vibrating its long tail. The anterior end of the body
IS provided with three adhering papilla; (fig. 10, F, adp) in the
form of epiblastic thickenings. In the free-swimming tailed larva
the nervous system, formed from the walls of the neural canal
becomes considerably differentiated. The anterior part of the
cerebral vesicle remains thin-walled (fig. 10, F), and two unpaired
sense organs develop from its wall and project into the cavity.
Ihese are a dorsally and posteriorly placed optic organ, provided
with retina, pigment layer, lens, and cornea, and a ventrally placed
auditory organ, consisting of a large spherical partially pigmented
otolith, attached by delicate hair-like processes to the summit of a
Hollow mrfa acoustica (fig. 10, F, au). The posterior part of the
cerebral vesicle thickens to form a solid ganglionic mass traversed
by a narrow central canal. The wall of the neural canal behind the
cerebral vesicle becomes differenti.ited into an anterior thicker
region p aced in the posterior part of the trunk and havin^ a
superhcial layer of nerve fibres, and a posterior narrower part wh°ch
traverses the tail, lying on the dorsal surface of the notochord, andpves off several pairs of nerves to the muscles of the tail. Just in
Iront of the anterwr end of the nervous system a dorsal involution
01 the epiblast breaks through into the upturned anterior end ofthe mesenteron and thus forms the mouth opening. Alon<' the
ventral edge of the mesenteron, which becomes the branchial sacthe endostyle IS formed as a narrow groove with thickened sideua is. It probably corresponds to the median portion of the thyroidbody of VerUbrata A curved outgrowth from the posterior end
01 the mesenteron forms the alimentary canal (oesophagus, stomachand intestine) which at first ends blindly. Aft anus is formed
later by the intestine opening into the left of two lateral epiblastic
nvolutions(theatna)whichrapidly become larger and fusedosaTw

hrtlZ 1
I'"'''^r"?£''ial cavity. Outgrowths from the wall of thebranchial sac meet these epiblastic involutions and fuse with themgive rise to the first formed pair of stigmata, which thus com"o open into he peribranchial cavity

; and the.se alone correspomdto the gill clefts of Amphioxus and the Verlchrala
'-°'^"^P°'"1

object, and then Undergoes a remtrble^ ^^^ ? ^^.^^^changes, which convert it into the adult Ascidian The taTl atrophies, until nothing is eft but some fattv rl\u- !u '^'^/'P'
part of the trunk. The adhering m^llJ H

'° .*" P°^'«"<"-

functionally by a growth o"tfie^tr<,t
^P""!' """^ "'"' "P'^^^-^

The nervous system^rth its sen e orln,l""£ '''""""r
"^J^^'^'

auced to the single small gangirpWed on t°l,Pr ''T\ " *? T
lOiarynx, and allight nerve cord runn 1 fnl ^'""^I'^^f^" "^ t^e

teriorly (Van Beneden and JuUn) SI "ft I
'""^ distance pos-

of the body and a further growth and difiwl
*^"Ses in the shape

eac, peribranchial cavity,^nd other t^fn
""'°

"I""'
branchial

Ihe sti-ucture found in tlie adult Ascidifn "°" P""^"'' ^"''"'"^
The most important nnintQ ;» ««

levelopment .1 meUmorph^s s are the'
f"'-'''''' t'>'^P™^^== "^

viidian embryo all the more i™noli;
f°"°""°g- U) In the

- --'
archenteron) are fnl 5 .'«'"'' <'^S'- "'"'"^bord,
^ i;™2_are formed in essentially the same

manner as they ^re in Amphioxus and other Chordata f21 Tb«free-swimming tailed larva possesses the essential characters of theChordata, inasmuch as it has a longitudinal skeletal axis (the notnchord) separating a dorsally placed nervous system (the neuralcanal) from a ventral alimentary canal (the archenteron) • andtherefore during this period of its life-history the animal belongs
to the Chordata. (3) The Chordate larva is more highrireanizedthan the adult Ascidian, and therefore the changes by which the
latter is produced from the former may be regarded as a process ofdegeneration (jj). The important conclusion drawn from all this
IS that the Tunicata are the degenerate descendants of a eroun ofthe primitive Chordata (see below p. 618).

'^

Classification and Chakacters of Gnotri.a.

Order I.—LAKVACEA.
Free-swimming pelagic forms provided with a large locomotory

appendage (the tail), m which there is a skeletal axis (the urochord)A relatively large test (the " Haus ") is formed with
/ « great rapidity as a secretion from the ectoderm it is

merely a temporary structure, which is cast off and
replaced by another. The branchial sac is simply an
enlarged pharnyx with two ventral ciliated opening
fstigmata) leading to the exterior. There is no so-

,
parate peribranchial cavity. The nervous

f system consists of a large dorsally placed

/ ganglion and a long nerve cord, which
f stretches backwards over the alimentary

canal to reach the tail, along which it

runs on the left side of the
urochord. The anus opens
ventrally on the surface of

,
the body in front of the stig-

mata. No reproduction by
gemmation or metamorphosis
is known in the life-history.

This is one of the most in-
teresting groups of the Tuni-
cata, as it shows more com-
pletely than any of the rest
the characters of the original
ancestral forms. It has un-
dergone little or no degen-
eration, and consequently
corresponds more nearly to
the tailed-larval conditicn
than to the adult forms of
the other groups. The order

Pro. W.—OikojAeura, copTiocerta in "Hans" '"'^'"des a single family, the
(after Fol), seen from righ* side, magnified ArPENDICCLARIIDj;, all the
SIX times. The arrows indicate the course members of whiVb urn minntoof the water; x, lateral reticulated parts of j ,

viaicn are minute
"Haus." and free -swimming. They

^ , ., ,, _ occur on the surface of the
sea in most par s of the world. They possess the power to form Strac-
with great rapidity an enormously large investing gelatinous layer ture of
(hg. 11), which corresponds to the test of other groups. This was Appm-

neural canal.

Someoftheilrst.wTr;7rrr--p^:^l^^^^^Li!Li!^™tially the same
J the egs foUlcle.

"'" '" "^o P^^^S^wTdiS;;^ from the epithelial

Fio. 12.-Serai.diagrammatic view of At^miimlarM from the right, a, anus -

" ' jf } atrial ajjertures
; app, tail : br, branchial aperture ; 6rj, branchial

sac c« dorsal tubercle; end, endostyle; h, heart; i, intestine; m, muscleband of tail
; j>, nerve cord in body ; n', ner\-e cord in the tail ; a, rasophaeus •

ot, otocyst
;
on, ovary

; j,p, peripharyngeal band ; ,15, cerebral ganglion rnj-
caudal ganglion ;,>p", enlargement of nerve cord in tail; so, sense organ
(tactile) on lower lip

;
sj, ciliated aperture in pharynx ; s(, stomach ; (m, testis •

It, urochord ; u', its cut end. (Original.)
'^ ' ' '

''"' """"• •

first described by Von Mertens and by him named "Hau.3 "
It

IS only loosely attached to the body and is frequently thrown off
soon after its formation. The tail in the Appendiculariidm is at-
tAched to the ventral surface of the body (fig. 12) and usually
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points more or less anteriorly. It shows distinct traces of meta-

pieric segmentation, having its muscle bands broken up into myo-
tomes, wnile the nerve cord presents a series- of enlargements from
which distributary nerves are given off (fig. 12, ng"). Near
the baso of the tail there is a distinct elongated ganglion

(fig.' 12, 7U/'). The anterior (cerebral) ganglion has connected

with it an otocyst, a pigment spot, and a tubular process

opening into the brancliial sac and representing the dorsal

tubercle and associated parts of an ordinary Ascidian. Tl'.e

branchial aperture or mouth leads into the branchial sac or *».

pharynx. There are no tentacles. The endostyle is short.

There is no dorsal lamina, and the peripbiryngeal bands run
dorsally and posteriorly. The wall of the branchial sac has *''

'
'-.

only two ciliated apertures. They are homologous with tbo

primary stigmata of the typical Ascidians and the gill

clefts of Vertebrates. They are placed far back on the ven-

tral surface, one on each side of the middle line, and lead

into short funnel-shaped tubes which open on the surface of j

the body behind the anus (fig. 12, ai). These tubes corre-

spond to the right and left atrial iuvolutions which, in an
ordinary Ascidian, fuse to form the peribranchial cavity. Tho
heart, according to Lankester, is formed of two cells, which
are placed at the opposite ends and connected by delicate ccn-

tiactile protoplasmic fibrils. The large ovary and testis are placed

at the posterior end of the body. The remainder of the structural

details can be made out from fig. 12.

The family Appendiculariidm comprises the genera,

—

OiKopUura
(Mertens), and Appendicularia (Cham.), in both which the body is

short and compact and the tail relatively long, while the endostyle

is straight ; Fritillaria (Q. and G.), in which the body is long and
composed of anterior and posterior regions, the tail relatively short,

the endostylp recurved, and an ectodermal hood is formed over the

front of the body ; and KowcUevskia (Fol), a remarkable form de-

scribed by Fol (14), in which the heart, endostyle, and intestine

,je said to be absent, while the branchial sac is provided with four

;ow3 cf ciliated tooth-like processes.

Order II.—THALIACEA.
Free-swimming pelagic forms which may be either simple or

compound, and the adult of which is never provided with a tail or a

notochord. The test is permanent and may oe either well developed

or very slight. The musculature of the mantle is in the form of

more or less complete circular hands, by the contraction of which

locomotion is efiected. The branchial sac has either two large or

many small apertures, leading to a single peribranchial cavity, into

'

which the anns opens. Alternation of generations occurs in the life-

history,' and may be complicated by polymorphism. The Thaliacea

comprises two eroups, Cyclomyaria and Hcmimyaiia.

Sub-order 1.—Cyclomyaria.

Freo-swimming pelagic forma which exhibit alternation cf genera-

tions in their life-history but never form permanent colonies. The
body is cask-shaped, with the branchial and atrial apertures at the

opposite ends. The test is mpre or less well developed. The
mantle has its musculature in the form of circular bands surrounding

the body. The branchial sac is fairly large, occupying the anterior

half or more of the body. Stigmata are usually present in its

posterior part only. The peribranchial cavity is mainly posterior

L the branchial sac. The alimentary canal is placed vcuti'ally

close to the posterior end of the branchial sac. Hermaphrodite

reproductive organs are placed ventraUy near the intestine.

This group forms one family, the D0L10HD.E, including two

genera, Doliolum (Quoy aud Gaimard) and Anchinia (C. Vogt).

Doliohim, of which several species are known from various

seas, has a cask-shaped body, usually from 1 to 2 cm. in length.

The terminal branchial and atrial apertures (fig. 13) are lobed,

and the lobes are provided with sense organs. The 'test is very

slightly developed and contains no cells. The mantle has eight or

nine, circular muscle bands surrounding the body. The most

anterior and posterior of these form the branchial and atrial

sphincters. The wide branchial and atrial apertures lead into

large branchial and peribranchial cavities, separated by the pos-

terior wall of the branchial sac, which is pierced by stigmata
; con-

sequently there is a free passage for the water through the body

along its long axis, and the animal swims by contracting its ring-

like muscle-bands, so as to force out the contained water posteriorly.

Stigmata may also be found on' the lateral walls of the branchial

sac, and in that case there are corresponding anteriorly directed

diverticula of the peribranchial cavity. There is a distinct endo-

style on the ventral edge of the branchial sac and a peripharyngeal

band surrounding its anterior end, but there is no representative

of the dorsal lamina on its dorsal edge. The cesophagus com-

mences rather on the ventral edge of the posterior end of the

branchial sac, and runs ba^kwi^rds to open into the stomach, which

is followed by a curved intestine opening into the peribranchial

cavity. The alimentary canal as a whole is to the right of the

middle line. The hermaphrodite reproductive organs are to the

Wt of the middle line alongside the alimentary cana:. They open

into the peribranchml cavity. The ovary is nearly spherical, while
the testis is elongated, and may be continued anteriorly for a h)ng
distance. The heart is placed in the middle line ventrally, bs-

Fro. 13.

—

DoUdl-umdcnticiilatum, sexual generation, from tlie left Bide. Letter
ing as for fig. 12 ; ml—7718, muscle bands ; ng, nerve ganglion ; eg, stigmata

;

sgt, aubneural gland ; pbr, peribranchial cavity ; atl, atrial lobes : «o. sense
organs; hrl, branchial "ibbes. (Original.)

tween tho posterior end of the endostyle and the oesopnageal aperture.

The nerve ganglion lies about the middle of the dorsal edge of the
body, and gives off many nerves. Under it is placed tl'o subueural
gland, the duct of which runs forw.ard and opens into the anterior

end of the branchial sac by a simple aperture, surrounded by the

spirally twisted dorsal end of the peripharyngeal band (fig. 13, dl).

The ova of the sexual generation produce tailed larvae ; these Develop-

develop into forms known as " nurses " (blastozooids), which are ment of

asexual, and are characterized by the possession of nine muscle Dolio-

bands, an auditory sac on the left side of the body, a ventrally- lum.

placed stolon near the heart, upon which buds are produced, and
a dorsal outgrowth near the posterior end of the body. The buds
give rise eventually to the sexual generation, which is polymor-

phous, having three distinct fonns, in tivo of which the reproduc-

tive organs remain undeveloped, i'ho buds while still very young
migrate from theit place of origin on the stolon, divide by fission,

and become attached to the dorsal outgrowth of the body of the

nurse, where they develop. The three forms produced are as follows.

(1) Kutritive forms (trophozooids), which remain permanently at-

tached to the nurse and serve to provide it with food ; they have

the body elongated dorso- ventraUy, and the rausculatiu-e is very

slightly developed. (2) Foster forms (phorozooids), which, like the

preceding, do not become ss.-nially mature, but, unlike them, are

set free as cask-shaped bodies with eight muscle bands and a ventral

outgi-owth, which is formed of the stalk by which the body was
formerly united to the nurse. On this outgrowth the (3) forms

(gonozooids) which become sexually mature are attached while still

young buds, and after the foster forms are set free these reproductive

forms gradually attain their complete development, and are event-

ually set free and lose all trace of their connexion with the foster

forms. They resemble the foster forms in having a cask-shaped

body with eight muscle bands, but differ in having no outgrowth

or proces's, and in having the reproductive organs fully developed.'

AnchirJa, of which only one species is known, A. rubra, irom AnchiniOf

the Mediterranean, has the sexual forms permanently attached

to portions of the dorsal outgrowth from the body of the unknown
nurse. The body is elongated dorso-ventrally. The test is well

developed and contains branched cells. The musculature is not

so well developed as in Doliolum. There are two circular bands

at the anterior end and two at the posterior, and two on the

middle of the body. The stigmata are confined to tho obliquely

placed posterior end of the branchial sac. The alimentary canal

forms a U -shaped curve. The reproductive organs are placed on
tho right side of the body. The life-history is stiU imperfectly

known. As in the case of Doliolum the sexual generation it

polymorphous, and has three forms, two of which remain in a

rudimentary condition so far as the reproductive organs are con-

cerned- In Anchinia, however, the three forms do not occur to-

gether on one stolon or outgrowth, but are produced successively,

the reproductive forms of the sexual generation being independent

of the "foster forms" (see Barrois, ^7).

Suborder 2.—Hemimyaria.

Free--wimming pelagic forms which exhibit alternation of genera-

tions in their life-history and in the sexnial condition form colonies.

The body is more or less fusiform, with the long axis antero-posterior,

and the branchial and atrial apertures nearly terminal. Th" test

is well developed. The musculature of tho mantle is in the for-

of a series of transversely-running bands, which do not form com-

plete independent rings as m the Cyclomyaria. The branchial acd

1 For further detaila eee U^anln {2^
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peribranchial cavities form a continuous space in the interior of (hebody, opening externally by the branchial and atrial aperture" andti-aversed obliquely from the dorsal and anterior end to the ventraland posterior by a long narrow vascular band, which represents tl adorsal lamina, the dorsal bloou-vessel, and the neighbouring pa,"of the dor^-,1 edge of the branchial sac of an ordinary AscldianThe ahmen tary canal is placed ventrally. It may cither be stretchedout so as to extend for some distance anteriorly, or-as is more..sual_be concentrated to form along with the reprodiXe or" nsa rounded opanuo mass near the posterior end of the body kLownas the visceral mass or 'nucleus." The embryonic deve onment!s direct, no tailed larva bcino- foi-med
"t-veionment

This sub-order contains two very distinct families, the Svlpid^which are the typica members, and the OcTAcxEMiDiE, fnciudin. a

S.fusi/ormis {fig. 14, A), in which the aliment-
ary canal _f rms a compact globular mass, the
nucleus near the posterior end of the body

About fifteen species altogether are known-
tliey are ell pelagic forms and are found in
nearly all eeas. Each species occurs ia two

forms—the solitary asex-
ual (proles solitaria) and
the aggregated sexual
{proles are'jaria)—\;hic\i
are usually quite unlike
one another. The soli-
tary- form (fig. 14, B)
gives rise by internal

/' gemmation to a complex
'"« tubular stolon, which

contains processes from
all the more important
organs of the parent body
and which becomes seg-
mented into a series of

Asgi-e- buda or embryos. As

T U N I C A T A

etid

do. U.^SaJpa rur.ciiiaia fusl/ormt3. A
itcd form- B--Somrrrform:"-I.t^r^#asfte tj;, IZ^T ,f'Before; 1 9, muscle bands; em, embryo- gem "^, ^™0" elongates, the

^eramiparous stolon , m, mantlt -. vise, visceral ^"^bryos near tlie free
mass fnuLkus). (Origiual.) - end which have become

,„ ^ , . • advanced in their deve-lopment are set free in pups, which remain attached to-^ether by

Each memberof the chain LsaASaZpfs
|\ H? U \\^li—/of the sexual or aggregated form,
I r JLv^. ^^i— m

«nd when mature may— either stiU
attached to its neighbours or se-
parated from them (fig. 14, A)—
produce one or several embryos,
which develop into the solitary
Salpa. Thus the two forms alter-
nate regulariy. The more import-
ant_ points lu the structure of a
typical Salpa are shown in fig. 16.
The branchial and atrial apertures
are at oppocite ends of the body,
and each leads into a large cavity,
the branchial and pcribranchial Fio. 15.- Po=terlor part of eolltary
sacs, which are in free communica- ^""""'Saljxi democrat iea-mucromtia,
tion at the sides of the obliauelv- ^"""'"S a chain of embryos nearly

riinning dorsal lamina or 'W- "^l.pkTJSt.^.ilt'JZ''.',
iiie rest is well developed and ^'' stolon; m, muscle baaa of the
adheres closely to the surface of '°='°"«- (Original.)

endrd?'"'' thl^*
""""^^^ ^"""^^ °^ **" "**""' '^° ""' completely

body. They are
present dorsally
and laterally,

but the major-
ity do not reach
the ventral sur-
fwe. In many
cases neigh-
bouring bands
join in the mcd- , .

ian dorsal line, v ,. „ h
'

(fig. 14). The Toft slJe Lrttl°r^y'''""'H 'r°
"P'-<^=™<"tion of Salpa from

anterior end of f^^^^t ^^S'^P^^JI^ ^^h^^iZ^i

longed to form a prominent tentacular organ, the langnet, pro-

^ZT/ /'i'
''.""'^'>'^'.

f'-
The nerve ganglion, subneural

n^?o4 ^°'*i' '""'r- P.<";'P''*'-i-"gcal bands,\nd endostyle areplaced in the usual positions. A pigment spot and an otocvstare found in connection with the ganglion. The large spaces^'the sides of the dorsal lamina (often called the gill or branch^a

tet;?-/^rtaS^i:ftf'^;i''^^'^-?^rfr^°

r^^^a^:^S^t:^Scmi;^-iES™
in number, usually only one) appear at a^ ^eJ arly piriod S 'Zdeveloping chain Sa/pa, while it is still a „.,t r,f ti

P"'™.'" *"«

stolon in the body of the soli 'i^ 1/,,^ '
t,''-^

"'" 6™"'^"°"^
view put forward by Brooks (.othftth; ova-vifT T? *° '^'

the solitary Salpa, which is Ik efore . feZ;^. ' "^^''''"g^t°
of males by asexual gemmation and lepoS i^cS^'oTtf

''"*='

ovum, which will afterwards, vhen74Slized!°devci;M:^tb^^
of the male into a solitary or female Salnn -TlX Fi n ^

coalesce during one period) and so allow of the^pas^^e of nutrS

Moseley {ig). It is

apparently a deep-
sea representative
of the pelagic Sal-
pinx, and may pos-
sibly be fixed. The
body is soncvfiiat
discoid, wttti its

margin prolonged
to form eight taper- ^'°

ing processes, on to
which file muscle
bands of the
mantle are con-
tinued. The ali-

Vf ^l-~^'^Sramin!,Ue vertical longitudi.-al sectiono{Oelae„emu, bythU, (after Mosoley). 6r branehtalaperture; m, opening of tesophagua; r, rectum -ofatna aperture ;n»,^;,^ radiations muscles rr-DMleua«A muscles of nucleus; g, re1,piratory'membranl-'

^ery'shorra'ndTo ^
^-"^P^^'.-^^.'eus (fig. 17); the endostyle isvery snort, and the dorsal lamina is apparently absent The r»production and life-history are entirely unknown.

Order III.—ASCIDIACEA.

the'atu°^a!;^~l:'SSra
•notochord. The frel-swimmi^g 'fo™^"ar'co?onTcs"°tl rsim°2

"^
Ascidians beino- alwav<! fived Tl,„ +,.<.-

'"'°°"^''' i"° bimplo

developed
;
as I r Ue^it ^etses^tiththe'^airoTrIfu^dZ"The branchial sac is large and weU develonetf It; „,ii

"^^•

forated by numerous slit! (stigmata) open ^7^0 the n'l
"' ^'\

cavity, which communicat s with the extcrTo? bv ?he\fS V"""^"?'"'''Many of the forms reproduce by g mnS a^nd in ^o f
P?';',"''

thesexuaUy^,..oduced embryo di^elopTlir; talua^ "'*'^'"
Ihe Ascidiaeca includes three grouns -the qimr^il a -j-

the Compound Ascidians, and the frfe^.^immingcS;^^t^,
Sub-order 1.—Ascidiae Simplicea.

the Compound Ascidians, and one of the f.milie, ^? !b ^r^"''group, the Clavclimd^ (the Social Asridf^n^rV 1"" ^°™^'

gemuiation to form small colonils^inwWh '!?'''' •'?P™'^""*''J
a distinct test, but aU are con,i:ctorb';'?corm'orbti:ys'te':^
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Buds formed on stolons which are vascular outgrowths from the pos-

terior end of the body, containing prolongations from the ectoderm,
mesoderm, and cndodcrm of the ascidiozooid. Branchial sac not
folded; internal lon^tudinal bars usually absent; stigmata straight;

tentacles simple. This family containa three genera : Ecteinascidia

(Herdman), with internal longitudinal bars in branchial sac ; Clavcl-

ina (Savigny), with intestine extending behind branchial sao

;

and Perophora (Witgmann), with intestine alongside branchial sac.

Family II.—Asciuiidj:. Solitary fixed Ascidians with gelatinous
test ; branchial aperture usually eight-lobcd, atrial aperture usually

six-lobed. Branchial sac not folded; internal longitudinal bars

usually present ; stigmata straight or curved ; tentacles simple.

This family is divided into three sections :

—

Sub-family 1.

—

Hypobytuinje. Branchial sac with no internal

longitudinal bars. One genus, Hypohylhius (Moselev).
Sub-family 2.—ASCID7N*;. Stigmata straight. JIany genera, of

which the following are the more important -.—Ciona (Fleming),
dorsal languets present; Ascidia (Linnaus, =PAaWi(S(ff, Savigny),
dorsal lamina present (see figs. ] to 10) ; Rhodosoma (Ehrcnberg),
anterior part of test modified to form operculum ; Abyssascidia
(Herdman), intestine on right side of branchial sac.

Sub-family 3.—CoRELLiNi;. Stigmata curved. Three genera :

—

Corella (Alder and Hancock), test gelatinous, body sessile ; Cerryn-

ascidia (Herdman), test gelatinous, body pedunculated; Chcbjo-
some. (Brod. and Sovi-.), test modified into homy plates.

Family HI.—Cyni hiidje. Solitary fixed Ascidians, usually with
leathery test ; branchial and atrial apertures usually both four-lobcd.
Branchial sac longitudinally folded ; stigmata straight ; tentacles
simple or compound This family is divided into three sections •

—

Sub-family 1.

—

Stteli.n.e, not mora than four folds on each side
of branchial sac ; tentacles simple. The more important genera are
—Styda (Macleay), stigmata normal, and Balhyoncits (Herdmanl,
stigmata absent or modified.

Sub-^mily 2.—Cvnthin^, more than eight folds in branchial
sac; t ntacles compound

;

body sessile The chief
genus is Cynthia (Sa-

'ig'^y)» ^\'ith a large

number ol species.

Sub -family 3.— BoL-
TENiN j:, more than eight
folds in branchial sac ;

tentacles compound
;

body- pedunculated (fig.

18, A). The chief genera
are

—

BoUenia (Savigny), I

branchial aperture four-

lobed, stigmata normal

;

*''/
i /

and Culcolus (Herd-Fio. IZ.— CuUolus iviUemcesi. A. Entire body,

mftn\ hrtnoViial aripr-
natural size. B. Part of branchial sac mag-manj, Drancnial aper ^.^^^^ ^,^ ^^^.^^ nperture ; 6r, branchial aper-

ture with less than tour turo; ped, peduncle; 6r/, slight fold of branch-
lobes, stigmata absent or ial sac ; i I, internal longitudinal bar ; mh, mesh

;

modified ffifr 18 B^ «/>, calcareous spicules m vessels ; (r, transverse

This last is a deep-sea
"''"=• (After Herdman, Ch.Uecg.r iiq^^rt.)

genus discovered by the "Challenger" expedition (see 17).

Family IV.

—

Moloulid.e. Solitary Ascidians, sometimes not
fixed ; branchial aperture six-lobed, atrial four-lobed. Test usually
incrusted with sand. Branchial sac longitudinally folded ; stigmata
more or less curved, usually arranged in spirals; tentacles compound.
The chief genera are

—

jVcljula (Forbes), with distinct folds in the
branchial sac, and Eugyra (Aid. and Hanc), ^vith no distinct folds,

but merely broad internal longitudinal bars in the branchial sac.

In some of the Molgulidx (genua Anurdla, Lacaze-Duthiers, so)

the eu.bryo does not become converted into a tailed larva, the
development being direct, without metamorphosis. The embryo
when hatched assumes gradually the adult structure, and never
shows the features characteristic of larval Ascidians, such as the
urocUord and the median sense-organs.

Sub-order 2.—Aacidias Conipositsj.

Fixed Ascidians which reproduce by gemmation, so as to form
colonies in which the ascidiozooids are buried in a common invest-

ing mass and have no separate tests. This is probably a somewhat
artificial assemblage formed of two or three groups of Ascidians

which produce colonies iu which the ascidiozooids are so intimately

united that they possess a common test or investing mass. This

is the only character which distinguishes them from the Clavelinidse,

but the property of reproducing by gemmation separates them
from the rest of the Ascidiss Simpliccs. The Ascidis Compositss

m.iy be divided into the following families :

—

Family I.—DiSTOMiDS. Ascidiozooids divided into two regions,

thorax and abdomen ; testes numerous ; vas deferens not spirally

coiled. The chief genera are

—

Distoma (Gaertner) ; Distaplia (fiiVa

Valle) ; Colclla (Herdman), forming a pedunculated colony (see fig.

19, A) in which the ascidiozooids develop incubatory pouches,

connected with the penbranchial cavity, iu which the embryos
andergo their development (rj) ; and Chondrostacfiys (Macuonald).

Family II.

—

Ccelocormid^ Co'ony not fixed, having a large axial
cavity with a terminal aperture. Branchial apertures five-lobed.
This includes one species, C<elocormus huxlcyi (Herdman), which is a
transition form between the ordinary Compound Ascidians {e.g.,
Distomidm) and the Ascidiea Salpi/ormes (Pyrosoma).
Family III.—DiDEMNiDis. Colony usually thi.n ana tncrusting

Test containing stel-

late calcareous spi-

cules. Testis single,

large ; vas deferens

spirally coiled. The
cliiefgenera are

—

Di-
dcvinum (Savigny),

in which the colony
is thick and fleshy

and there are only Fio. 19.-Colomc. of ^.,cWte C<,mpos«« (natunil size),
tlireo rows ol

_
Stlg- &. ColMnqmyi. •&. UpUxlinum mglectum. C. Plici-

ryngoUicti/on mu-c.h'de. D. Botryllus, showing ar-
rangemont of ascidiozooid3 in circular systems each
of wliich has a central common cloaca. (Aiter Herd-
man, CbaUengcT Riport.)

mata on each side of

the branchial sac
;

and Leptoclinum
(Milne-Edwards), in

which the colony is thin and incrusting (fig. 19, E) ana there are
four rows of stigmata on each siJa of the branchial sac.

F«nily IV.

—

Diplosouidjs. Test reduced in amount, rarely con-
taining spicules. Vas defe:ens not spirally coiled. In Diplosoma
(Macdonald), the most important genus, the larva is gemmiparous.
Family V.— Polyclinid.i;. Ascidiozooids divided into three

regions,—thorax, abdomen, and post-abdomen. Testes numerous
;

vas deferens not spirally coiled. The chief genera arc

—

Pharyngo-
dictyon (Herdman), with stigmata absent or modified, containing
one species. Ph. mirahile (fig. 19, C), the only Compound Ascidian
known from a depth of 1000 fathoms ; Polyclinum (Savigny), with
a smooth-walled stomach ; Ajjlidiurn (Savigny), with the stomach
wall longitudinally folded ; and Aviaroucium (Milne -Edwards), in
which the ascidiozooid has a long jfost-abdomen and a large atrial
languet.

Family VI.

—

Eotrtllid^. Ascidiozooids Laving the intestine
and reproductive organs alongside the branchial sac. Dorsal lamina
present ; internal longitudinal bars present in branchial sac. The
chief genera are

—

Botryllus (Gaertn. pnd Pall.), with simple stellate

systems (fig. 19, D), and Botrylloides (Milne -Edward.s), with
elongated or ramified systems.

Family VII.— PoLTSTyELiD.E. Asciaiozooids not groupea in
systems. Branchial and atrial apertures four-lobed. Branchial
sac may be folded ; internal longitudinal bars present. The chief
genera are

—

Thylacium (Carus), with ascidiozooids projecting above
general surface of colony ; ffoodyiria (Cun-
ningham), with ascidiozooids completely
imbedded in investing mass ; and ChoHzo-
corvuts (Herdman), with ascidiozooids

united in little groups which are connected
by stolons The last genus contains one >^[^fc'f
species, Ch. retimlatus, a transition form jfit-v^,

between the other Pohjstyelidse and the '^3"'A
Styelin.ce amongst Simple Ascidians.

The methods of reproduction by gemma-
tioi) differ in their details iu the various

groups of Compound Ascidians ; but iu all

cases the process is essentially a giving off ^li^

from the parent body of groups of cells re-

presenting the ectoderm, the mesoderm,
and the endoderm, which develop into the

corresponding layers of the bud. The first

ascidiozooid of the colony produced by the

tailed larva does not form sexual repro-

ductive organs, but roprodTices by gemma-
tion so as to make a colony. Thus there

is alternation of generations in the life-

history. In the most completely formed

colonies {e.g., Boirylhis) the ascidiozooids

are arranged in groups (systems or coeno-

bii), and in each system are placed with

their atrial apertures towards one another,

and all communicating with a common
cioacal cavity which opens to the exterior

in the centre of the system (fig. 19 D).

Sub-order 3.—Ascidiaa Salpiformca.

Free-swimming pelagic colonies having,.__.„ „ ^ fljlV^ffS^i^'^

the form of a hollow cylinder closed at one
"^

end. The ascidiozooids forming the co!ony
p;;,^ nc-Pi/rosoma dtgans,

are imbedded in the common test in such a natural size. a. Side view

manner that the branchial apertures open of entire colony. B. End

on the outer surface and theatrial apertures SjTjJ'^ x"^'"
«^=™'y-

on the inner surface next to the central ^ ^^ '

cavity of the colony. The ascidiozooids are produced by gemmatiott
from a rudimentary larva (the cyatho-ooid) developed se.-cually.
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This sub-order includes a single family, the Pthosomid*, con-

taining one well-marked genus, Pyroaoma (P^ron), with several

species. They are found swimming near the surface of the sea,

chiefly in tropical latitudes, and are brilliantly phosphorescent.

A fully developed Pyrosoma colony may be from an inch or two to

upwards offour feet in length. The shape of the colony is seen in

fig. 20. It tapers slightly towards the closed end, which is rounded.

The opening at the opposite end is reduced in size by the presence

of a membranous prolongation of the common test (fig. 20, B).

The branchial apertures of the ascidiozooids are placed upon short

papiliss projecting from the general surface, and most of the ascidio-

zooids have long conical processes of the test projecting outwards

beyond their branchial apertures (figs. 20, 21, and 22). There is

only a single layer of ascidiozooids in the Pyrosoma colony, as all

the fully developed ascidiozooids are placed with their antero-

posterior axes at right angles to the surface and communicate by
their atrial apertures with the central cavity of the colony (fig. 21).

"" '" «" it \«r
.Fio. 21.—Part of a longitudinal section through wall of Fyroscma, ahowing

arraagement of ascidiozooids, magnified (partly after Savigny). at, atrial

apertiu-es ; 6r, branchial apertures ; asc, young ascidiozooid of a future colony
produced by budding from cy, cyathozooid ; em, embryos in various stages ;

(, test : tp, proceaseg of test ; brs, branchial sac
;
yaa, young aacidiozooid.

Their dorsal surfaces are turned towards the open end of the colony.

The more important points in the structure of the ascidiozooid of

Pyrosoma are shown
in fig. 22. A circle of

tentacles, of which
one, placed ventrally

(fig. 22, tn), is larger

than the rest, is

found just inside the
branchial aperture.

From this point a
wide cavity, with a
few circularly-placed

muscle bands run-
ning round its walls,

leads back to the
large branchial sac,

which occupies the

greater part of the
body. The stigmata
are elongated trans-

Tersely and crossed

by internal longitu-

dinal bars. The dor-

sal lamina is repre-

sented by a series of
eight languets (I).

Tlie nerve ganglion
<on which is placed

a small pigmented ^ *

sense organ), the sub-

neural glaud, the dor- c

sal tubercle, the peri-

pharyngeal bands,

and the endostyle are

placed in the usual
positions. On each
side of the anterior

end of the branchial

sac, close to the peri-

pharyngeal bands, ia

Fio. 22.—Matiire aacidiozooid of Pyrosiyma, ti-om left

Bide (partly after Keferstein). Lettering as before

;

cm, cellular mass, the seat of phosphorescence

;

cm', posterior cellular mass ; gs, gemmiparous
stolon ; rab, muscle band ; iigl, subueural gland

;

^i^, pigment spot on ganglion ; tp, process of test.

a mass of rounded gland cells which are the source of the phosphores-
cence. The alimentary canal is placed posteriorly to the branchial
sac, and the anus opens into a large peribranchial (or atrial) cavity,
of which only the median posterior part is shown (p6r) in fig. 22.

The reproductive orprans are developed in a diverticulum of the peri-

branchial cavity, and consist of a lobed testis and a single ovum at

a time. The development takes place in a part of the peribranchial

cavity (fig. 21, (m). The segmeutation is meroblastic, and aa
elongated embryo is formed on the surface of a mass of yolk. The
embryo, after the formation cf an alimentary cavity, a tubular

nen>ous system, and a pair of laterally placed atrial tubes, divides

into an anterior and a posterior part. The anterior part then

segments into four pieces, which afterwards develop into the first

ascidiozooids of the colony, while the posterior part remains in a

rudimentary condition, and was called by Huxley the "cyatho-

zooid "
; it eventually atrophies. As the four ascidiozooids increase

in size, they grow round the cyathozooid and soon encircle it (fig. 21,

asc and cy). The cyathozooid absorbs the nourishing yolk upon
which it lies, and distributes it to the ascidiozooids by means of a

heart and system of vessels which have been meanwhile formed.

When the cyathozooid atrophies and is absorbed, its original atrial

aperture remains and deepens to become the central cavity of the

young colony, which now consists of four ascidiozooids placed in a

ring, around where the cyathozooid was, and enveloped in a common
test. The colony gradually increases by the formation of buds froip

these four original ascidiozooids.

Phtlogeny.

The accompanying diagram shews graphically the probable

origin and course of evolution of the various groups of Tunicaia,

and therefore exhibits their relations to one another much more
correctly than any system of linear classification can do. The
ancestral Prolo-Tunicata are here regarded' as an offshoot from

the Proto-Chordata—the common ancestors of the Tunicala {Uro-
chorda), Amphioxus [Ccphalochorda), and the Verh-
brata The ancestral Tunicala were probably free-

swimming foniis. not very unlike

the existing Appendicula.ndm, and
are represented iu the lilt- history

of nearly all

sections of the
Tunicala by
the tailed lar-

val stage. The
Larvacea are %

the first off- \
shoot from *'^

tlie ancestral

forms which
gave rise to

the two lines of descendants, the Prolo-Tho.liacca and the Prolo-

'Asddiacca, The Prolo- Thaliacea then split into the ancestors of

the existing Cyclomyaria and Hemimyaria. The Prolo-Ascidiacea
gave up their pelagio mode of life and became fixed. This ancestral

process is repeated at the present day when the free-swimming larva
of the Simple and Compound Ascidians becomes attached. The
Prolo-Ascidiacea, after the change, are probably most nearly repre-
sented by the existing genus Clavclina. They have given rise

directly or indirectly to the various groups of Simple and Com-
pound Ascidians and the Pyrosomidee. These groups form two
lines, which appear to have diverged close to the position of the
family Clamlinidte. The one line leads to the more typical

Compound Ascidians, and includes the Polyclinidm, Dislornidss,

Didcmnidfe, Diplosoviidm, Coilocormidm, and finally the Ascidias
Salpi/or»ies. The ^econd line gave rise to the Simple Ascidians,
and to the Botnjllidm and Polyslyclidx, which are, therefore, not
closely allied to the other Compound Ascidians. The later Prolo-
Ascidiacea were probably colonial forms, and gemmation was re-

tained by the Clavelinidaz and by the typical Compound Ascidians
(Dislomidie, &c. ) derived from them. The power of forming
colonies by budding was lost, however, by the primitive Simple
Ascidians, and must, therefore, have been regained independently
by the ancestral forms of the Polryllidse and the Folyslyelidm,
It this is a correct interpretation of the course of evolution of the
Tunicala, we arrive at the following important conclusions. (1)
The Tunicala, as a whole, form a degenerate branch of the Proto-
Chordata

; (2) the Ascidise Salpiformes (Pyrosoma) are much more
closely related to the typical Compound Ascidians than to the other
pelagio Tunicala, viz., the Larvacea and the Thaliacea ; and (3) the
Ascidiss Composites form a polyphyletio group, the sections of

which have arisen at several distinct points from the ancestral
Simple Ascidians.

BiUiography.—^r) (3uTter, "Him. 8. les Ascldles," ic, In Mim. d. Mut., vol
il. p. 10, Paris, 1815 ; (5) Savigny, M^moires sur lei Animaux Sana Vertibrea, pt
il. fasc i., Paris, 1816; (j) Lamarck, Hlat. Nat. d. Anim. Sana Vertibrea, Ist ed.,
Paris, 1816-23; (4) O. F. MUller, Zool. Danica, vol. iv., 1806; (y) Milne-Ed-
wards, "Observ. s. les Aecidies Compos^es," i'c, in Mem. Acad. Sci., Paris,
vol xvill., 1812; (d) Schmidt, Zur vergl. Physiol, tl. wirbellos. Thiere, Bruns-

1 By Dohru and others their point of origin Is placed considerably furthe*
np on the stem of the Chorilata, thus causing the Tunicala to be regarded 00
very degeaerato Veriebrata (see jj).
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wldt, 181! 5 f7) IxJwlg sua KoUiker, " Do la Compos., &c.. d. Envoi, d. Tan.,

In Jniu &. A'(K., aer. iil. (Zool.), vol. v., 1840; (j) Huidey, PAil. Trar.j., ISil

;

(p) Kowalevsky, "Entwlckel. d. eint Ascid.," in ticm. St Pelersb. Acad. Sc,

aer. viL, voU l., 1868; (/o) J. P. van Benedon, "Kech. s. I'Erabryolog., 4c.,

d. A3C. Simp.," in Ucm. Acad. Koj. Bd. vol. a., 1847 ; (//) Kiohn, In Wieg-

mann and umei'B Anhiv, 1852 ; (/i) Kupffer, Arch. J. mikr. Anal., 1869,

1872; (/J) Glan), "Etude d. trav. Embnolog. d. Tun., *c," In Arch. Zool

Bzpir., voL L, 1872 ; (/<) Fol, "Etudes eur les Appendicnlaires dn Detroit da

Mesalne," in illm. See Phya. UisU Nat. Grnive, voL xn. ; (/j) Qiard, " Be-

cherchss b. I. Asc. Comp," in .^rc*. Zoot. Eiph-., voL 1., 1872 ; (/<S) Von Drasche,

Dit SyTU!3ciditn dtr Bucht von Jtovigno, Vienna, 1883 ; (if) Hcrdman, " Report

opon the Tuniaxta of the Challenger Expedition," pt L in ZooL ChaU. Erp.,

VOL vL, ie82 ; pt. U. in Zool. ChalL Erp., vol xlv., 1886 ; pt. iii., not yet pub-

lished ; (/« Alderand Hanco=i, in ^ nn. Mag. Hat. Bis!., 1803, 1870 ; (/p) Heller,

"Untersncb. n. d. Tnnlc d. Adrlat Mceres.' In DcfiJ:schr. d. 1-. Ahid. jriss.,

1875.77; (so) Lacare-Duthlera, "Asc 6;mp. d. C^tea d. L Manche," in Arch.
Zoot. Ezpcr., 1S74. 1877; (*/) Transtedt, In ndcnsk. SIcdd. Nal>..h. for., Copen-
hagen, 1S31-84; O2) Herdman, "Notes on British Tunicata^ Scr.," in Joum,
Linn, Soc., Zool., vol. xv., 18S0 ; (sj) UbsoCT, In Froc, Imp. Soc l\aL Hist.,
Moscow, vol. iviil., 1676; (14) Jnlin, " Rech. a. I'Org. d. Asc Simp.," in
Arch. d. Biol., voL 11., 1881 ; (i-j) Brooks, " Development of Salpa," in Bidl.
Mv3. Comp. Zool., Harvard, voL iii. p. 291 ; (jfi) Salcnsky, Zt^chr. J. wUs. Zool.,

1877; (27) Barrois, Joum. d. TAnat. et Phys., vol xxi., 1885; (^S) Uljanin,
Fauna, &C., d. Got/es von Neapel, voL i., 18S4 ; (^9) Moseley, "On Deep-Sea
Ascid.," in Trana I.inn. Sec., ser. li., voL I., 1876; 0°) E. van Beneden and
Julln, "Morph. d. Tuniders," in Arch. d. Biol., voL «., 1886; (j/) Lankester,
Degmeraticn (Nature aeries), London, 18S0 ; (j») Dohrn, "Stud. z. Urgesch.
d. Wirbclth.," in MMh. Zool Stat. Neapd. (W. A. HE.)

TUNING FORK, e. small bar of cast tool steel with

tolerably defined edges, bent into a fork with two prongs.

A handle of the same metal extending from the bend of

the fork serves as a sound-post to transmit the vibrations

of the fork to any resonance board or body convenient for

reinforcing the sound. The fork is set in vibration by

striking one of the prongs against any hard substance, by
pressing the prongs together if the fork is a light one, or,

if it is large, by drawing a double bass bow across one of

the prongs. The larger forks are sometimes made with a

worm upon the handle in order that they may be screwed

into a resonance box, the dimensions of which should agree

with the pitch of the fork. The ordinary use of a tuning

fork is to serve as a pitch carrier or standard, for which it

is particularly suited owing to the permanence with which

it maintains the pitch to which it may be tuned. It is

flattened by heat and sharpened by cold about 1 vibration

in 20,000 for every degree Fair., so that the exact pitch

always depends upon the temperature. A tuning fork is

tuned by filing the ends of the prongs or between them
near the ends to make it sharper, or by filing between

them near or at the bend to make it flatter. Less filing

b required to flatten than to sharpen. It should be allowed

to rest after tuning, on account of the disturbance of the

molecular structure by the filing, and after a few days

should be compared again with the pitch required, and
corrected. The tuning fork is also of value in certain

physical investigations, from the constancy of its rate of

vibration. In England it is generally tuned to C in the

treble clef, because organ-builders start their tuning from

that note ; in France it is tuned to A in the treble clsf,

which is the note of the third open string of the violin.

The French diapason normal is tuned to A at 15° C. ( = 59°

Fahr.) and is fixed at 435 double vibrations in a second.

The inventor of the tuning fork was John Shore, royal

trumpeter in 1711, sergeant trumpeter at the entry of

George L in 1714, and lutanist to the chapel royal in 1715.

According to Cliladni, whose analysis of the tuning fork has been

generally accepted, it has two nodes or points of least vibration at

the bend, with a ventral or vibrating loop between, by which its

vibrations are transmitted to the handle. That this is not the case

has been shown by Mr W. F. Stanley.^ The fundamental note

appears to be an octave below the note which the ear recognizes as

t&e pitch of the fork. -Helmholtz, Tyndall, and others accept the

latter as the fundamental, and Helmholtz espressly says that each

prong may be regarded as an elastic rod fixed at one end.' The fork

IS really a bent elastic rod vibrating at both ends, with a node at

the bend, through which, and in the same way as with the bridge

of any stringed instrument, the vibrations are conducted. As well

e3 the second partial, the third and fourth are in large forks fre-

quently distinn;uishablo, but such partials above the octave are very

weak. In addition to the lower harmonic partials it is generally

easy to produce with a blow a very high inharmonic tinkle or

ringing metallic note, that wiB continue to sound for some time
without blending Trith the true note of the fork. The precise

interval varies, but is usually two octaves and between a flat fifth

and a major sixth above the recognized pitch of the fork. With
ordinary tuning forks this tinkling note is to bo found amongst
the highest trKbU notee "f io pianoforte. Theorists give other
inharmonic proper tones in due ascending order ; they are derived
from calculation on the assumption that they proceed as the squares

of the odd nnmbcrs, but are beyond practical verification owing to

> nature, vol. xxri. pp. 168, 243,
' SetualMm of Tone ; Eiig. transl, by A. J. Ellis, 2d ed., 1886, p. 70.

their extreme position in the scale of musical sounds and the varla*
tioD of power in dillerent ears to distinguish them.
The tuning fork was used by Scheibler (1777-1837) as the easiest

means for correctly determining the pitch numbers of vibrations.

To make a Scheibler tonometer, take a fork in which the octave
can be easily heard and intercalate as many forks as, giving count-
able beats with each other, will fill up the octave. The addition
of the whole number of beats and their fractions in the octave will

be tho vibrating number, in double vibrations per second, of the
lower fork. In order to measure the fractions of vibrations accu-
rately forks should be chosen that are audible for 40, or at least

20 seconds. For instance, 60 beats counted in 20 seconds would
be 3 a second, and 65 in the same time 3'25. The forks should
remain for three months after filing before their diiferences are finally

determined, and the whole examination should be conducted in a

known, uniform temperature. Scheibler considered four beats a
second between two forks a good number for counting ; but Mr A.
J. Ellis, who has used Scheibler's invention as a basis for an exhaust-
ive historical statement of musical pitch^ and as the novel and
exact means for determining the non-harmonic musical scales of

various nations, especially Eastern nations,* considers three beats a
second the best counting number. This would increase the number
of intermediate forks.

Attempts have been made to use tuning forks instead of strings

for key-board instruments, the object being to obtain permanence
of tuning with the soft, unexciting quality of tone furnished by the

fork. The inventions of Clagget, London, 1788, of Riffelsen (the

melodikon), Copenhagen, 1S03, and of Schuster (the adiaphonou),

Vienna, 1819, were of this nature. The latest adaptation of a key-

.board to tuning forks has been effected by Mr Machell of Glasgow

;

it was shown at tho Inventions Exhibition, South Kensington,
London, ISS.";.

TUNIS, Regency of, formerly one of the Barbary states Piste T.

of north Africa, but since 1881 a dependency of France,

whose resident-general exercises all real authority in the

nominal dominions of the bey. Is bounded on the west by
Algeria, on the north by the western basin of the Mediter-

ranean, on the east from Cape Bon to the Gulf of Gabes
{Ki,bi3) by the eastern basin of the same sea, and on the

south-east by the province of Tripoli. On the south the

boundary is the Sahara and the frontier line is indefinite.

The greatest breadth from east to west is about 150 miles,

the length from north to south about 300 miles. The
population does not exceed a million and a half.

Physical Features.—Tunis is formed by the prolongation

towards the east of the two great mountain chains of

Algeria (q.v.), and closely resembles that country in its

physical features, products, and climate ; see Afeica, voL

L p. 265. The northern Algerian chain (the Little Atlas)

is prolonged through Tunis to Kas Sldi 'All al-llatkl, the

highest summits never attaining an altitude of 4000 feet.

It forms a picturesque, fertile, and well-watered region,

with extensive cork woods in its western parts, and sepa-

rated from the southern mountains by the valley (the ancient

Zeugitana) of the Mejerda (the ancient Bagradas), the most

important river of north Africa, which after a tortuous

course of nearly 300 miles falls into the Gulf of Tunis at

Porto Farina. The basin of the Mejerda, which is now tra-

versed by the railway from Algiers to Tunis, is very fertile,

and many important ruins testify to its prosperity in Eoman

times. The rich lacustrine deposit? in the D4khiia, or plain

of Bulla Regia, show that it was only in relatively recent

times that its upper waters found a passage to the sea by

» " On the History of Musical Pitch," in Journ. Soc. of Arts, 6th

llarch and 2i April 1880 ; see also 7th January 1881.

4 " On Musical Scales," ibid., 27th March and ^Oth October 188S.
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putting a deep gorge through the cretaceous barrier that

shuts in this upland plain upon the east. The southern

wall of the Mejerda valley and of the Gulf of Tunis is

formed by a branch of the southern Algerian chain, con-

nected with Jebel Auras (Mount Aurfes) by the plateau of

Tebessa (Theveste) and running north-east to Cape Bon.

Its highest summits (Zilk and ZaghwAn) rise above 5000
f:3t. Another branch of tho southern chain runs from the

Sahara side of Mount Aur6s south-east towards the head
of the Leaser Syrtis or Gulf of Gabes. Between these two
branches lies a mountainous plateau, whose waters descend

eastward but do not reach the sea. Arrested by a line of

hills running parallel to the coast, they form a chain of

lakes and marshes, which for the most part dry up in

summer. It is to this region of inland drainage (the

ancient Byzacene) that the plain of Kairwan belongs,

[ts southern part from Sbeitla (Sobaitala) to the Syrtis is

relatively sterile, and even in antiquity appears to have

formed an exception to the general fertility of the country,

which was one of the granaries of Rome. The upland

district from Tebessa southward sinks into the desert by
a step-like series of great plateaus, separated by rugged
walls of variegated marls, sands, and alluvium, torn into

fantastic shapes, and scored with deep ravines by streams

which at some remote period of copious rainfall poured

down into the Sahara. Farther east the plateaus disappear

and the mountains rise Uke a rampirt from the Sib&kh
(sing. Sebkha), or Saharian marshes and salt-flats. The
depression to which the Sibikh belong terminateL^ to tho

east in the Shott (Shatt) al-Jerld, which is separated from
the Lesser Syrtis only by a narrow isthmus ; see Sahaea,
vol. ixi. p. 151. Even the Sahara of Tunis abounds in

fertile oases.

Climate.—The mean annnal temperature at Siisa is 75° Fahr.7
the mean of the winter or rainy season 60° and of the hot season
97°. At Tunis the temperature rarely exceeds 90°, except with a
wind from the Sahara. The prevailing winds from May to Sep-
tember are east and north-east and diu'ing the rest of the year north-
west and east. A rainy season of about two montlis usually begins
in January ; the spring season of verdure is over iu May ; summer
ands in October with the first rains. Violent winds are commoD.
tt btfth equinoxes.
Flora and Fauna.—Both are generally the same as those of

iLOERiA (?.«.). The lion and panther are almost extinct, but the
sportsman finds in abundance the wild boar, partridge, Carthage
fowl, qnail, and snipe. The African moufflon still exists in the
southern mountains. Herds of buffaloes are found in the diatriot

of Mater. The stag occurs in the eastern districts. The camel,
now so important, was hardly known here before the Koman
sovereignty. Red mnllet, tunny, and other fish abound around
the coast ; and fishing stations are niunerous. The town of Bizerta
and the Kerkenna Island? are mainly dependent on their fisheries.

The coral and sponge fisheries, of which Sfai and the island of Jerba
(Djerba) are centres, are also considerable. Of noxious creatures
may be named the scorpion, much more formidable than that of

Algiers, a venomous tree snake (Echis carinata), iu the sandy lands
between Kafsa and Sfax, and a species of python called taguerga,
which infests some parts of thn southern mountains.
Cork and "zen" trees cover about 360,000 acres towards the

Algerian frontier, and the pine .and deciduous oak almost as large
an area south of tho Mejerda ; but the country is much less wooded
than in antiquity. The richness of the grain crops is still remark-
able, in spite of imperfect cultivation. Olives and many excellent

fruits are largely produced, and vineyards have been much extended
since the French occupation. Esparto grass abounds in the uplands.
The oases of the Jerid are devoted to the date palm and produce the
best dates known in the European market.

Miiierals.—The mineral wealth of Tunis, like that of jilgeria,

is considerable, but it has been imperfectly explored. The iron
mines of the northern mountains ana the argentiferous lead mines
of Al-Resas near Tunis were worked in antiquity, as were also the
marble quarries of Simittii (Chemtou), on the upper Mejerda, which
are now in the hands of a Belgian company. The thermal springa
of Hammam al-Anf on tho Bay of Tunis are supposed to have heal-
ing virtues ; they are now connected with the capital by rail.

InAabitaiUs.—The industrious Berbers (KabyJes\ the oldest sLock
in the country, are less sharply marked off from the Arabs than in
ilgeria, but are distinguishable by their lighter complexion and
often fair hair. They form a large part of the population in the

northern Jind eastern mountains, and in the island of Jerba
(Jirba). They are organized in tribes with purely demccratj-; self-

government, and laws of their own, which aie not those of the

Koran. The pastoral Arab nomads are descended from the second

Arab invasion, which began in the 11th century (sse below). They
have little agriculture and are still as indolent and unruly as their

ancestors. The Arabs of the towns are usually known a's Moors

;

among them the Spanish Moors, descendants of the Andalusian
refugees, form an exclusive and aristocratic class. The pure Turks
and the Kuluglis (sons of Turkish fathers by Moorish women or

slave girls) are no longer numerous. Of Europeans there are some
10,000 Italians, 3000 Maltese, and 4000 French (exclusive of the

army). The Jews number some 60,000, of whom perhaps half are in

the capital. The trade of the country is largely in their hands.

Toums.—For the capital Tunis, see below. Of the coast towns
Sfax and Susa have separate notices ; Bizerta (Eenzert), the ancient
Hippo Zarjtus, is the chief place on the north coast, with 5000 in-

habitauts. It stands on a -canal connecting the sea with a lake

which might easily be converted into a magniC'-cnt land-locked

harbour. On the east coast are Hammamet (Hair.jmdt), with ^700
inhabitants ; Monastir, with 6&00 inhabitants and a trade in cereals

and oils ; Mahdiya (Mehedia), with 6300 inhatit^-rts, the fallen

city of the FAtimites, which since the French occupation h.-.s begun
to rise again, and has a new harbour ; and Gabcs (ivdbis) on the
Syrtis, a group of small villages, with an aggregate population of

14,000, the port of the shott country and a depot of the esparto

trade. Of the inland towns the holy city of Kairwan (7.1!.) is the
most remarkable. Its fine mosques are now open to visiters.

Sbeitla (Lat. Sufetula), la the coJitains souili-west of Kairwan,
is remarkable for its magnificent Roman reniains, the triumphal
arch of Constantino, and tho three temples which form tho hieron.

The principal towns of the Mejerda basin are Bedja (Bdja\ the
ancient Vaga, an important corn market, and higher up, near the
border, the fortress of K^f (Sicca Veneria), with 4000 inhabitants,

boldly perched on the steep slope of a volcanic mountain.
Commerce.—The total imports of the regency in 1885 wero valued

at £1,098,047, of which about 27 per cent were British goods, chiefly

cotton fabrics. In 1884 the imports were valued at £1,157,182.
Tho most important export is clive oil, and after it coma wheat,
esparto grass, barley, sponges. The value of the total exports in

1884 was £745,554, end in 1885 £882,946. In 1885 1,035 vessels

(71,133 tons) entered the port of Goletta, and the entries at other
ports were 3D33 (55,C50 tons).

Ektory.—The history cf Tunis begins for us with the establish-

ment of the PLosnician colonies ; see vol. xviii. p. 806, Pbcenicia
and Cabthaob. The Punic settlers Semitized the coast, bat left

the Berbers of tho interior almost untouched. The Romans entered

into the heritage of the Carthagini.ans and of the vassal kings cf

Numidia, and Punic speech ana civilization gave way to Latin, a

change which from the time cf Cssar was helped on by Italian

colonization. Rich in com, in herds, and in later times also in

oil, and possessing valuable fisheries, ir.inos, and quairies, the
province of Africa, of which Tiiais w:s the most important part,

attained under the empire a prosperity to which Roman remains in

all parts of tho country still bear witness. Carthage was the second
city of the Latin part of the empire, "after Rome the busiest and
perhaps the most corrupt city of the West, and the chief centre of

Latin culture and letters." In the early history of Latin Christ-

ianity Africa holds a more important place than Italy. It was
here that Christian Latin literature took its rise, and to this province
belong the names of TertuUian and Cyprian, of Arnobius and
Lactantius, above all of Augustine. Lost to Rome by the invasion
0*' the Vandals, who took Carthage in 439, the province was re-

covered by Belisarius a century later (533-4), and jemained Roman
till the Arab invasion, for which see voL xvi. p. 567. The con-

queror 'Okba founded the city of KairwAn (c. 670), which was the
residence of the governors of Africa under the Omayyads and there-

after the c&pital of the Aghlabito princes, the conquerors of Sicily,

who ruled in merely nominal dependence on tho 'Abbisids (see vol
xvi. p. 579).

The Latin element in Africa and the Christian faith disappeared
in a single generation ; the Berbers of the mountains, who had
never been Latinized and never really Christianized, accepted Islam
without difficulty, but showed their stubborn nationality, not oi^ly

in the character of their Mohammedanism, which has always been
mixed up with the worship of living as well as dead saints (mara-

bouts) and other peculiarities, but also iu political movements.
The empire of the Fitimites (see vol xvi. p. 587) rested on Berber

support, and from that time forth till the advent of the Turks the

dynas'.!; i cf north Africa were really native, even when they claimed

descent from some illustrious Arab stock. When the seat of the

Fatimil.0 empire was removed to Egypt, the Zirites, a house of the

Sanhaji Berbers, ruled as their lieutenants at Mahdiya, and about

1050 Mo'izz the ZIrite, in connexion with a religions movement
against the Shi'ites, transfeiTed his very nominal ali.=gianc6 to the

Abbasid caliphs. The Fatimites in revenge let loose upon Africa

a vast horde of Bedouins fromUpper Egypt (B. HiUl and Solairo
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th9 ancestois of the modem nomads of Barbary. Ail Africa was
ravaged by the invaders, who, though unable to found an empire or

overthrow the settled government in the towns, forced the agiicul-

tural Berbers into the mountains, and, retaining from generation

to generation their lawless and predatory habits, hava ever since

made order and prosperity almost impossible in the open parts cf

the country. The Zirite dynasty waa finally extinguislied by
Roger I. of Sicily, who took Slahdiya in 1148 and established his

authority over all the Tunisian coast. Even Moslem historians

speak favourably of the Norman rule in Africa ; but it was brought
to an early end by the Almohatu" caliph 'Abd al-Mu'miu, who took
Mahdiya in 1160. The Alruohiue empire soon began to decay, and
in 133C Abu Zakariya, prince of Tunis, was able to proclaim himself
independent and found a dynasty, which subsisted till the advent
of the Turks. The Hafsites (so called from Abu Hafs, the ancestor

of AbilZakan'yA, a Berber chieftain who had been one of the intimate
di.sciples of the Almohado mahdi) assumed the title of Prince of the

Faithful, a dignity which was acknowledged even at ilecca, when
in the days of Mostansir, the second Hafsite, the fall of Baghdad left

Islam without a titular head. In its best days the empire of the

Hafsites extended from Tlemcen \.c Tripoli and they received homago
from the Merinids of Fez; tfcuj held their own against repeated

Fraakish invasions, of whicb th? mo,it notable were that which cost

St Louis of France his Kfe (1270) and that of the duke of Bm:rbon
(1390), when English ti'oops took part in the unsuccessful siege of

jiahdiya. They adorned Tunis with mosques, schools, and other
institutions, favoured letters, and in general appear to have risen

above the usual level of Moslem sovereigns. But their rule was
troubled by continual wars and insurrections ; the support of the

Bedoiiin Arabs was imperfectly secured by pensions, which formed
a heavy burden on the finances of the state ;' and in later times the

dynasty was weakened by family dissensions. Leo Africanus,

writing early in the 16th centurj', gives a favourable picture of the

"great city" of Tunis, which had a flourishing manufacture of fine

cloth, a prosperous colony_of Christian traders, and, including the

suburbs, nine or ten thousand hearths ; but be speaks also of the
decay of once flourishing 'proviL':;al towns, and especially of agri-

culture, the greater part of the open country lying wa.5te for tear

of the Arab marauders. Taxation was heavy, and the revenue very
considerable : Don John of Austria in a report to Philip II. states

that the land revenue alone under the last Hafsite was 375,935
ducats, but of this a great part went in pensions io the Arabs.

Tl:3 conquest of Algiers by the Turks gava a dangerous
neighbour to Tunis, and after the death of Mohammed th^
Hafdte in 1,')25 a disputed succession supplied Khair al-Din
Borbarossa with a pretext for occupying the city in the name of
the sultan of Constantinople. Al-Hasan, the son of Mohammed,
sought holT from the emperor, and was restored in 1535 as a
Spanish vassal, by a force which Charles V. commanded in person,
while Andrea Coria was admiral of the fleet. But the conquest
was far from complete, and wa3 never consolidated. The Spaniards
lemaiued at Goletta and made it a strong fortress; but the in-

terior was a prey to anarchy end civil war, until in 1570 ' Al i'

Pasha of Algiers utterly defeated Hamid, the sou and successor of
Hasan, and occupied Tuiiia. In 1573 the Turks again retreated
on the apprcath of Don John, who had dreams of making himself
king of Tunis ; but this success was not followed up, end in the
next year Sultan Selim. II. sent a strong expedition, which drove
the Spaniards from Tunis and Goletta, and reduced the country to
a Turkish province. The civil administration was now placed
under a pasha ; but in a few years a military revolution transferred
the sujireme power to a dey elected by the janissaries, who fornied
the army of occupation. The government of the deys lasted till

1705, but was soon narrowed or overshadowed by the authority of
the lieys, whose proper function was to manage the tribes and
coUect tribute. From 1631 to 1702 the office of bey was hereditary
in the descendants of Jltirdd, a Corsican renegade, and their rivalry

with the deys and internal dissensions kept the country La con-
stant disorder. Ibrahim, the last of tho deys (1702-lTOo),
destroyed the house of Murdd and absorbed the beyship in his own
office ; but, when he fell ia battle with tho Algerians, Hosain b.

'All, the .son of a Greek renegade, was proclaimed sovereign by the
troops under the title of "bey," and, being a prince of energy and
ability, was able to establish the hereJirary sovereignty, which
has lasted without change of dynasty to the present time.

Frequent wars with Algiers, which need not detain us, form the
chief incidents in the internal history of Tunis under the beys.

Under deys and beys alike Tunis was essentially a pirate state.

Occasional acts of chastisement, of which the bombardment of
Porto Farina by Blake in 1655 waa the most notable, and repeated
treaties, extorted by European powers, checked from time to time,
but never put an end to, the habitual piracies, on which indeed the
public revenue of Tunis was mainly dependent. The powers were

' In the 13th and 14th centuries the Hafsites also paid tribute to
Sicily for the freedom of the sea and tho right to import Sicilian com,
—a clear proof of the declipfl of Tunisian asricultore.

generally less concerned for the captives than for the acquisition

of trading privileges, and the beys took advantage of the com-
mercial rivalry of England and France to play off the one power
against the other. The release of all Christian slaves was not
efi'ected till after the bombardment of Algiers ; and the definite

abandonment of piracy may bo dated from the presentation to the
bey in 1819 of a collective note of the powers assembled at Aix-Ia.
Chapelle. The Government had not elasticity enough to adapl
itself to so profound a change in its ancient traditions ; the finances
became more and more hopelessly embarrassed, in spite of ruiuouF
taxation ; and attempts at European innovations in the court ant'

army made matters only worse, so long as no attempt v.-as made tc

improve the internal condition of the country. In the third
quarter of the 19th century not more than a tenth part of ti:
iortile land was under cultivation, and the yearly charge on tj ?

public debt exceeded the whole annual revenue. In these circu!::-

stances only the rivalry of the European powers that had interests

in Tunis protracted from year to year the inevitable revolution.
The French had long regarded the dominions of the bey as their
nati'ral inheritance, and in 1881, having got a grievance against
the bey in a commercial transaction of the French African Societv,

with tho execution cf which he hid interfered (the affair of tlie

Enfida estate), a French force crossed the Algerian frontier under
pretest of chastising tho independent Kroumir or Khomair tribes

in the north-east of the regency, and, quickly dropping the mask,
advanced on the capital and compelled the bey to accept the French
protectorate. The actual conquest of the country was not effected

without a serious struggle with Moslem fanaticism ; but all Tunis
was brought completely u^der French jurisdicticn and administra-
tion, supported by military posts at every impovtaut' point. Ths
power of the bey is null and his dignity merciy nominal,—a fact

acknowledged by Great' Britain by the surrender in 1883 of Her
Majesty's consular jurisdiction in the regency.

LUsi-atitrf.—Oi Arabic sources accessible in tr.'.nslations the geographical
works of Ya'kubi (Descriptio al MiUfrioi, by Do Goeje, Leyden, 18G0), Al-Dakji
(Dcscr. dc VA/rique septentr., bj De Slane, Paris, 1S59; Arabic text, ibid,, 1857),
and EdHsi {Dcs^r. de I'Afriquc, &c., by Dozy and De Go?.ie, Leyden, 1SC6) belong
to tbe 10th, 11th, and 12th centuries respectively ; the hi:;tory of Ibn Khaldtin
(Hict, des Bcrhcres, by De Slane, 4 vols., Algiers, 1S52-.00) incluclca the earlier

Hafsites, that of Al-Kairawanl (Hist, de I'A/rique, by Pellissicr and Remusat,
Paris, 1845, in ExpL Scitnt. dc I'M/jMe, voL vii.; Arabic text, Tunis, 1236 a.h.)
deals especially with Tunis, and goes down to ICSl. The geogiaphy of Tunis
is ti-eated by E. Pellissicr (Ejplor. Scicnt. de VAlrjirie, \q\. x\\., Paris, Ib'^S),

C. Tissot {Gco^. Compartc ds !a Prorince Homainf d'Affiquc, vol. i., Paris, lfo4),
and Piesse {Ulnhaire dc VAlrjirie, &c., new ed., Paris, 18S7), and in JIumy's
Ecndhook, by hir R. Playfair (1S87), who has also published TravtU in the i jo(-

eteps 0/ Bruce in Alj. and Tunis (hondoa^SSl). A French survey is in progr iss^

and some of the maps are published. For the modem history, sfte F.uussiaa.
Annalcs TurJsiemies (Algiers, ISW), and Broadley, Tunis Past and Pnnnt
(Edinburgh, 1882); for tho archaeology, Davis, CarUiage and her Beviains (Lon-
don, 1800), Oa^Tia, Voyage ArcJicologiqiix (IS62X and D'Herisson, Mission Arcnt-ol.

en Tunisie (Paris, 1881). The excellent description of Africa by Leo Afncams
is in Ramusio and Purchas. Shaw's Travels (ITS?) may ctill be consulted. Of
other books of travels Uc^tz&n'a Keise (Leipsic, IS/O) deserves mention

TUNIS, capital of tbe regency of the same name, in

36" 50' N. lat. and 10° 12' E. long., is situated on aa
isthmus between two salt lakes, a mar.:by sebkha to the

south-west and the shallow Bolieira to the north-east.

The latter is twelve miles in circumference, and on the

tide opposite Tunis is connected with the Bay of Ttmis at

the port of Goletta (Halif; al-Wad) by a short canal. The
old town, of whit ^ the walls have in great part disap-

peared, lies between two suburbs, the Kibdt al-Soweika on
the north and the Ribdt Bab al-JezIra on the south. These
suburbs were surrounded by a wall in the beginning of the

19th century. Between the old town and the Marine Gate
on the Bolieira a European quarter, containing the palace

of the re.sident, public offices, the provisional cathedral, and
huge blocks of new houses in the Ffeuch style, has sprung

up. At the extreme west -of the old town is the citadel,

now used as barracks, whose Isfty circuit includes the

mosque built by Abii Zakariy4 the Hafsite in 1232. To
the same century belongs the great mosque of the Olive

Tree (Jdmi' al-Zcituna) in the centre of the town, with its

many domes and spacious cloister, which possesses a librarj'

and serves as a college for some 450 students of Moslem
learning. Tp the north near the walls of the old town rises

the dome of the mosque named after SfdlMahrez, a re-

npwned saint of the 5tb century of *he- Flight, whose
tomb gives it a right of sanctuary for debtors. There are

many other mosques and chapels, but all are closed against

Christians- Tbe palace of the bey, between the citadel and

the mo.sque of the Olive Tree, is partly in bad French taste,

but contains soiae rooms of the 18th century W'th adiui!
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able Moorish decoration in the delicate stucco arabesque

work for -which Tunis was formerly famous. The chief

attraction of the old town lies in its bazaars, which retain

their Oriental character unimpaired. Water is supplied

to numerous fountains by an ancient aqueduct from Jebel

Zaghwin, repaired at a cost of half a million sterling by the

late Bey Mohammed al-§Adik. The principal educational

establishments besides that of the great mosque are the

S^diklya college, founded in 1875 for gratuitous instruction

in Arabic and European subjects, the college of St Charles,

conducted by priests and open to Christians and Moslems
alike, and the normal school, founded in 1884 by the bey to

train teachers in the French language and European ideas.

The population of Tunis is about 125,000, of whom one-

fifth are Jews and one-fifth Europeans, chiefly Maltese and
Italians.

The environs of Tunis are admirable from the beautiful views
they present ; the finest prospects are from the hill on the south-

east, which is crowned by a French fort, and from the Belveder ou
the north of the town (Jebel al-Tiiba), on which stands a very ancieu t

fortress. Half-an-hour's drive west of the town is the decaying
palace called the Bardo, a little town in itself, remarkable for the
" lion court " and some apartments in the Moorish style. The port of

Goletla, with 4000 inhabitants, is connected with Tunis by a railway

10 miles long. The older or soutlieru part of the town next the

canal has a fortress, now used as barracks, built by the Turks on
the site of the Spanish fortress destroyed in 1574. The ruins of

Carthage lie a few miles north of Goletta. The chief manufactures
of Tunis are still textiles, as in the time of Leo Africanus. The
manufacture of silk dates from the settlement of Jloorish refugees

from Spain about 1600. There are also tanneries, a tobacco factory,

and some minor industries. The annua! exports of grain, oil, stuli's,

hides, and essences are valued at £720,000, and the imports, chiefly

of cotton goods, at £560,000. There are two French steamers
weekly between JlarseUles and Goletta, and the coast towns are

served and connected with Malta both by French and Italian

packets.

SistoT]}.—Tunis was a Carthaginian city and is repeatedly men-
tioned in the history of the Puiiio wars. Strabo speaks of its hot
baths and quarries. Under tb.e Arabs it rose to importance, be-

came the usual port for those going from Kairwan to Spain, and
was one of the residences of the Aghlabitcs. In tlio 10th century
it suffered severely, and was repeatedly pillaged in the wars of the
Fdtimites with Abu Yazid and the Zenata Berbers. For its later

fortunes see above in the history of the country, of which since the
accession of the Hafsites it has been the capital.

TUNNELLING. The process of making a more or

less horizontal underground passage, or tunnel, without
removing the top .soil is known as tunnelling. In former
times any long tube-like passage, however constructed, was
called a tunnel. At the present day the word is sometimes
popularly applied to an underground passage constructed

by trenching down from the surface to build the arching
and- then refilling with the top soil ; but a passage so con-

structed, although indistinguishable from a tunnel when
completed, is more correctly termed a " covered way," and
the operations "cutting and covering," instead of tunnel-

ling. ^Making a small tunnel, afterwards to be converted
into a larger one, is called " driving a heading," and in

mining operations small tunnels are termed "galleries,"
" driftways," and " adits." If the underground passage is

vertical it is a shaft ; if the shaft is commenced at the

surface the operations are known as "sinking," and it

is called a " rising " if worked upwards from a previously

constructed heading or gallery.

Tunnelling has been effected by natural forces to a

far greater extent than by man. In limestone districts

innumerable swallow-holes, or shafts, have been sunk by the

rain water following joints and dissolving the rock, and
from the bottom of these shafts tunnels have been excavated

X) the sides of hills in a manner strictly analogous to the

ordinary method of executing a tunnel by sinking shafts

at intervals and driving headings therefrom. Many rivers

find thus a course underground. In Asia Minor one of the
rivera on the route of the Mersina Railway extension pierces

a hill by means of a natural tunnel, whilst a little south at

Seleucia another river flows through a tunnel, 20 feet wide
and 23 feet high, cut 1600 years ago through rock so

hard that the chisel marks are still discernible. The
Mammoth cave of Kentucky and the Peak caves of

Derbyshire are examples of natural tunnelling. Mineral

springs bring up vast quantities of matter in solution. It

has been estimated that the Old Well Spring at Bath has

discharged, since the commencement of the 19th century

solids equivalent to the excavation of a 6 feet by 3 feet

heading 7 miles long ; and yet the water is perfectly clear

and the daily flow is only the 150th part of that pumped
out of the great railway tunnel under the Severn. Tunnel-

ling is also carried on to an enormous extent by the action

of the sea. Where the Atlantic rollers break on the west

coast of Ireland, on the seaboard of the western Highlands

of Scotland, and elsewhere, numberless caves and tunnels

have been formed in the cliffs, beside which artificial

tunnelling operations appear insignificant. The most
gigantic subaqueous demolition hitherto carried out by man
was the blowing up in 1885 of Flood Rock, a mass about

9 acres in extent, near Long Island Sound, New York.

To effect this gigantic work by a single instantaneous blast

a shaft was sunk 64 feet below sea level, from the bottom

of which four miles of tunnels or galleries were driven s&

as to completely honeycomb the rock. The roof rock

ranged from 10 feet to 24 feet in thickness, and was
supported by 467 pillars 15 feet square; 13,286 holes,

averaging 9 feet in length and 3 inches in diameter, were

drilled in the pillars and rcof. About 80,000 cubic yards-

of rock were excavated in the galleries and 275,000 re-

mained to be blasted away. The holes were charged with

110 tons of "rackarock," a more powerful explosive than

gunpowder, which was fired by electricity, when the sea was
lifted 100 feet over the whole area of the rock. Where
natural forces effect analogous results, the holes are bored

and the headings driven by the chemical and mechanical

action of the rain and sea, and the explosive force is ob-

tained by the expansive action of air locked up in the

fissures of the rock and compressed to many tons per square

foot by impact from the waves. Artificial breakwaters

have often been thus tunnelled into by the sea, the com-
pressed air blowing out the blocks and the waves carrying

away the debris.

With so many examples of natural caves and tunnels in

existence it is not to be wondered at that tunnelling was-

one of the earliest works undertaken by man, first for

dwellings and tombs, then for quarrying and mining, and
finally for water supply, drainage, and other requirements

of civilization. A Theban king on ascending the throne

began at once to drive the tunnel which was to form his

final resting place, and persevered with the work until

death. The tomb of Menptah at Thebes was driven at
a slope for a distance of 350 feet into the hill, when a
shaft was sunk and the tunnel projected a further length

of about 300 feet, and enlarged into a chamber for the

sarcophagus. Tunnelling on a large scale was also carried

on at the rock temples of Nubia and of India, and the

architectural features of the entrances to some of these

temples might be studied with advantage by the designers

of modem tunnel fronts. Petrie has traced the method of

underground quarrying followed by the Egyptians opposite

the Pyramids. Parallel galleries about 20 feet square
were driven into the rock and cross galleries cut, so that a
haU 300 to 400 feet wide was formed, with a roof supported
by rows of pillars 20 feet square and 20 feet apart. Blocks
of stone were removed by the workmen cutting grooves all

round them, and, where the stone was not required for use,

but merely had to be removed to form a gallery, the
grooves were wide enough for - man to stand up in.
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Where granite, diorite, and other hard stone had to be

cut, the work was done by tube drills and by s^ws supplied

with corundum, or other hard gritty material, and water,

—the drills leaving a core of rock exactly like that of the

modern diamond drill As instances of ancient tunnels

through soft ground and requiring masonry arching, re-

ference may be made to the vaulted drain under the south-

east palace of Nimriid and to the brick arched tunnel, 12

feet high and 15 feet wide, under the Euphrates. In

Algeria, Switzerland, and wherever the Romans went, re-

mains of tunnels for roads, drains, and water-supply are

found. Pliny refers to the tunnel constructed for the

drainage of Lake Fucino as the greatest public work of

the time. It was by far the longest tunnel in the world,

being more than 3 J miles in length, and was driven under

Monte Salviano, which necessitated shafts no less than 400

feet in depth. Forty shafts and a number of " cuniculi

"

or inclined galleries were sunk, and the excavated material

was drawn up in copper pails, of about ten gallons capacity,

by windlasses. The tunnel was designed to be 10 feet high

by 6 feet wide, but its actual cross section varied. It is

stated that 30,000 labourers were occupied eleven years in

its construction. With modern appliances such a tunnel

could be driven from the two ends without intermediate

shafts in eleven months.

No practical advance was made on the tunnelling methods

of the Romans until gunpowder came into use. Old en-

gravings of mining operations early in the 17th century

show that excavation was still accomplished by pickaxes

or hammer and chisel, and that wood fires were lighted at

the ends of the headings to split and soften the rock in

advance (see fig. 1). Crude methods of ventilation by

Fig. 1.— Method of miniug, 1621. (From i>«iJ«il/e(oiKcff, Basel, 1621.)

shaking cloths in the headings and by placing inclined

boards at the top of the shafts are also on record. In

1766 a tunnel 9 feet wide, 12 feet high, and 2880 yards

long was commenced on the Grand Trunk Canal, England,

and completed eleven years later ; and this was followed

by many others. On the introduction of raihvays tunnel-

ling became one of the ordinarj' incidents of a contractor's

work; probably upwards of 4000 railway tunnels have

been executed.
Subaqueous Tunnelling.— In 1825 Branel commoDccd and in

1843 completed the Thames tunnel, which was driven at jioints

through liquid mud by the aid of a "shield" at a cost of about

£1300 per lineal yard. It is now used by tlie East London Railway.

In 1872 Chesborough began tunnelling under the Detroit river,

between Canada and iliohigan, U.S., but the work was abandoned
owing to continued irruptions of v/ater after some 600 yards of

lieadinga had been driven.

The most important subaqueous work yet accomplished— the

Severn tunnel, 4J miles in length—was commenced in 1873 and
finished in 1886, Messrs Hawkshaw, Son, Hayter, and Richardson
being the engineers and Mr T. A. Walker the contractor. The bed
of the Severn ia formed principally of marls, sandstones, and con-

glomerates in nearly horizontal strata, overlying highly inclined

coal measures, shales, and sandstones, which are also exposed in

the bed of the river. The tunnel is made almost wholly in the

Trias and Coal Measure formations, but for a short distance at its

eastern end it passes through gravel. The lowest part of the line ia

below the "Shoots," where the depth is 60 feet at low water and 100
feet at high water, and the thickness of Pennant sandstone over the

brickwork of the tunnel is 45 feet. Under the Salmon Pool, a de-

pression in the bed of the river on the English side, there is a cover

of only 30 feet of Trias marL Much water was met with through-
out. In 1879 the works were flooded for some months by a large

land spring on the Welsh side of the river. The water which sup-

plied the spring came from fissures in the carboniforous limestone,

which was met with only at this place, and it is now conveyed by

a side heading parallel to the tunnel to a shaft 29 feet in diameter,

in which are fixed pumps of adequate power. On another occasion

the works were flooded by water which burst through a hole in

the river bed at the Salmon Pool. This hole, which was in the

Trias marl and had an area of 16 feet by 10 feet, was subsequently

filled with clay and the works were completed beneath it. The
tunnel is for a double line of railway and is lined throughout with
vitrified bricks set in Portland cement mortar. A heading was
first driven entirely across the river to test the ground and sub-

sequently another heading at a lower level. "Breakups" were

made at intervals of two to five chains and the arching was carried

on at each of these points. All parts of the excavation were
timbered, and the greatest amount excavated in any one week was
6000 cubic yards. 0-ving to the inrush of water it was frequently

necessary to completely roof the timbering with felt or corrugated

iron before the bricklayers could commence the arching. The total

amount of water raised at all the pumping stations is about

27,000,000 gallons in twenty-four hours ; but the total pumping
power provided is equal to 66,000,000 gallons in twenty -four hours.

The ventilation is efl'ected by a fan of the Guibal pattern, 40 feet

in diameter and 12 feet wide, making forty-three revolutions and
drawiug447,000cubicfeetof air per minute from the tunnel through
an 18-feet shaft at Sudbrooke (Monmouth).
Another example of subaqueous tunnelling, second only in im-

portance to the foregoing, is the Mersey tunnel, the length of which
between the pumping shafts on each side of the river is 1 mile.

From each shaft a drainage heading was driven through the red
sandstone with a rising gradient towards the centre of the river.

This heading was partly bored out by a Beaumont machine to a

diameter of 7 feet 4 inches, and at a rate attaining occasionally 65

lineal yards per week. All of the tunnel excavation, amounting
to 320,000 cubic yards, was got out by hand labour, since heavy blast-

ing would have shaken the rock. The minimum cover between the

top of the arch and the bed of the river is 30 feet. Pumping
machinery is provided for 27,000,000 gallons per day, which is

more than double the usual quantity of water ; and ample ventila-

tion is secured by two 30 -feet diameter and two 40 -feet diameter

Guibal fans. Messrs Brunlees and Fox were the engineers, and
Messrs Waddell the contractors for the works, which were opened
in 1886, about 6 years after the commencement of operations.

Proposals for the construction of a tunnel about 30 miles in

length to connect England and France have been brought forwaid

periodically from the commencement of the 19th century, but
nothing was done until 1881, when preliminary works of some im-
portance were commenced by Sir Eaward Watkin and the South-
Easteru Railway Company. At the proposed point of crossing the

deepest part of the channel is 210 feet, and, as the beds on the
English side and those on the French side, so far as relates to

the grey chalk and chalk marl, are each 225 feet thick, it is assumed
that those strata are continuous and that the tunnel wuald be

driven through a water-tight material. Shafts have been sunk near

Folkestone, and experimental headings have been driven 2000 yards

under the sea, on the line of the tunnel. The heading, 7 feat in

diameter, was cut by a Beaumont boring machine, having two arms
with steel teeth, and driven by compressed air ; the usual rate ot

progress was 16 lineal yards per day.

A partially constructed subaqueous tunnel now lies urownea under
the Hudson river at New York. An attempt was made to drive

a double tunnel through the mud and silt forming the river bed.

In 1880, when about a hundred yards had been completed, the

water burst in, and twenty men were drowned. Work was sub-

sequently resumed on the following plan (see fig. 2). A pilot tunnel,

consisting of an iron tube of 6 feet 6 inclies in diameter, was
advanced from 30 to 40 feet ahead of the main tunnel, to form a firm

support for the iron plates of the latter by means of radial screws.

Compressed air, pumped into the tunnel at a pressure of about 20

lb per square inch, prevented the weight of silt and water from

crushing the plating and flowing into the tunnel. The excavated
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silt waa mixed with water and ejected by compressed air. Between
the shafts the length of the proposed tunnel is 1 mile, and about

jnc-cighth of the distance had been accomplished when the works
were stopped for financial reasons.

Small Bubaqneous tunnels have been driven through clay without
difScalty under Lakes Michigan and Erie, and elsewhere in Amenca.
In England a heading was driven nearly across the Thames in 1S07,
and eighty years later two 10 feet 6 inch iron-lined tunnels were
constructed under the river close to the foundation of London
Bridge by Mr Greathcad, with the aid of a simple annular shield
advanced by six bydraidio presses. ^Vhere open gravel or water
has to be tunnelled through a diaphragm must be fitted to the
shield. Mallet proposed in 1S58 to carry in this way a tubular
tunnel across the English Channel Various plans have been
suggested for the remuval of the soil in advance of the shield. Mr
Grea'-head would effect it by the circulation of a closed current of
water, carrying the stuff through the shield from front to back

;

and an American plan provides for forcing it bodily out of the
way by a plough-shaped shield, aided by jets- of water at a very
high pressure.

Tunnelling through }fountains.—VrheTe a gieat thickness of rock
overlies a tunuel, it is necessary to do the work wholly from the
two ends, without intermediate shafts. The problem resolves itself
into devising the most expeditions way of excavating and removing
the rock, and there are none of the uncerUinties and difficulties
wUicli make suban\ioou3 tunnelling of so high an interest. Ex-
perience has led to great adiauces in speed and economy, as will
be seen from the following particulars of the three tunnels through
the Alps, the longest yet constructed.

TunneL
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ample of such work is the tunnel driven in 1S86 by Sir Johnson,
the Great Northern Company's engineer, under the Metropolitan
cattle market. Where clear of buildings the tunnel was executed
:a 12-feet lengths measured from the finished brickwork, the ex-

cavation extending another 5 feet. The face of the excavation was
carried out in four sections, the iirst between the head trees and
the first sill was formed with a rake of 1 in 4i, the second and
third with a rake of 1 in 6, and the fourth was vertical, the whole
face being close boarded (see figs. 5 and 6). The arch and side

walls were eight rings and the invert six rings thick. A 12-feet

length was completed in 12 to 14 days, and the subsidence in the
ground was about 3J inches. Under buildings and roads the
tunnel was executed in 6-feet lengths. The crown bars, 15 inches
in diameter, alternating six and seven in number, were built in with
solid brickwork in cement and hard wood wedging. The skeleton
centies for the arching were supported by props notched into the
ribs and provided with wedges for tightening up. A 6-feet length
was built in six days, and the surface subsidence, consequent upon
the impossibility of exactly fitting the poling boards to the clay,

was only from 1 inch to IJ inches. Several heavy buildings were
tunnelled under without any structural damage arising.

Where open ballast and running sand heavily charged with water
are met with a tun-
nel cannot be driven
on the ordinary sys-

tem without seri-

ously endangering
adjoining buildings.

To meet such cases,

and also to provide
a safe means of tun-
nelling under dock
basins, canals, and
rivers, the pneu-
matic shield (see

fig. 7) was designed
by Mr Benjamin
Baker. The shield

is supported against

external pressure

by vertical girders

about 6 feet apart.

Horizontal shelves

of steel plates with
cutting edges are

spaced about 4 feet

apart, and the face

of the shield is

closed by vertical

plates and slides ;

the arrangement is

snch that any slide can be opened to admit of the ballast or sand
being excavated, whilst the compressed air filling the tunnel pre-
vents the influx of water during the process. Where hard water-
tight clay is encountered, sections of the shield plates are unbolted
to admit miners. When sufficient material has been excavated the
shield is advanced by hydraulic pressure and the brick arching built.

See Aqueduct and Railway ; also Drinker's Tunnelling, New Tork, 1878
(a m»3t important work) ; and Proa Inst. Civ, Eng., art. "Tunnels." (B. B.)

TUNNY (Thynnus thynnus), one of the largest fishes of

the family of Mackerels, belongs to the genus of which the
Bonito {Th. pelamys) and the Albacores (Th. albacora, Th.
alalonga, kc.) are equally well-known members. From
the latter the tunny is distinguished by its much shorter

pectoral fins, which reach backwards only to, or nearly to,

the end of the first dorsal fin. It possesses nine short fin-

lets behind the dorsal, and eight behind the anal fin. Its

colour is dark bluish above, and greyish, tinged and spotted
with silvery, below. The tunny is a pelagic fish, but
periodically approaches the shore, wandering in large

shoals, at least in the Mediterranean, within well -ascer-

tained areas along the coast. The causes by which its

wanderings are regulated in the Atlantic Ocean are much
less understood ; it not unfrequently appears in small com-
panies or singly in the English Channel and in the German
Ocean, probably in pursuit of the shoals of pilchards and
herrings on which it feeds. The regularity of its appear-
ance on certain parts of the coasts of the Mediterranean
has led to the establishment of a systematic fishery, which
has been carried on from the time of the Phoenicians to
the present day. Immense numbers of tunnies were caught

23—23

Flo. 7.—Mr B. Baker's pneumatic shield.

on the Spanish coast .and in the Sea of Marmora, where,
however, this industry has much declined. The Sardinian
tunnies were considered to be of superior excellence. The

Tunny {Thynnus thynmis,.

greatest number is now caught on the north coast of Sicily,
the fisheries of this island supplying most of the preserved
tunny which is exported to other parts of the world. In
ancient times the fish were preserved in salt, and that
coming from Sardinia, which was specially esteemed by the
Romans, was known as Salsamentum sardkum. At pre-
sent preference is given to tunny preserved in oil. Many
of the fishes, especially the smaller ones, are consumed
fresh. The tunny occurs also in the South Pacific ; but
several other species seem to take its place in the Indo-
Pacific Ocean. It is one of the largest fishes, attaining
to a length of ten feet and to a weight of more than a
thousand pounds.
On the tunny fisheries of ancient and modern times, see Cavier

and Valenciennes, Hist. Nat. des Poisscms (vol. viiL pp. 71-92).

TUNSTALL, a market towi) of Stafi'ordshire, England,
is situated on a branch line of the London and North-
western Railway and on the Trent and Mersey Canal,

4 miles north-west of Stoke and 168 north-west of London.
Among the public buildings are the market (18o8), tovTi
haU (1884), old court-house (now used as a free library
and reading room), and board schools (1880). The chief
manufactures are those peculiar, to the Potteries district •

there arej^lso large iron-works (coal and iron being obtained
in the neighbourhood), and brick and tile works. The
tovra is chiefly the growth of the 19th century, and in
1811 numbered only 1677 inhabitants. In 1885 it was
included for parliamentary purposes in the borough of
Newcastle-under-Lyme. It is governed by a local board
of twenty-four members. The population of the urban
sanitary district (area 690 acres) was 13,54-0 in 1871, and
14,244 in 1881.

TURANIAN. This word means etymologically no
more than " not Iranian," and in this sense the word Turan
was used by Sasanian monarchs to cover those parts of their
realm that did not belong to Iran. The application of the
word to denote the Ural-Altaic family of languages is

extremely unfortunate and seems to be falling out of use.

See Philology, vol. xviii. p. 779.
TURBINE. See Hydromechanics, vol. xii. p. 524.
TURBOT,! the largest and best known of a genus of

flat fishes, Bhombtts, which bears the appropriate systematic
name of Jih. maximus. The turbot has great width of

body, and is scaleless, but is covered with conical bony
tubercles. The eyes are on the left side of the body, the
lower being slightly in advance of the upper ; the mouth
is large and armed with teeth of uniformly minute size.

The turbot is found all round the coasts of Europe (except

in the extreme north), preferring a flat sandy bottom with
from 10 to 50 fathoms of water. The broad banks off the

Dutch coast are a favourite resort. It is a voracious fish,

and feeds on other fish, crustaceans, and mollusks. It

* The word " turbot " is of great antiquity, perhaps of Celtic origin ;

it is preserved in French in the same form as in English, and is com-
posed of two words, of which the second is identical with the "but

"

in bolibnt and with the German "Butte," which signifies flat fiah.

The German name for the turbot is " Steinbutte.'
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ieems to constantly change its abode, wandering northward
during the summer, and going into deeper water in the

eold season. Some thirty years ago it was estimated that

the Dutch supplied turbot to the London market to the

fralue of £80,000 a year. At present (1887) the value of

turbot annually sold in London cannot be ascertained

;

but it must be several times that amount, and is principally

earned by English line-fishermen and trawlers. AJthough
the turbot abounds oflf the west coast of teland, the

fishing is not carried on with the same energy and success

as in the English Channel and German Ocean. The turbot
is also common, though not abundant, in the Mediterranean,
land is replaced in the Black Sea by an allied species with
much larger bony tubercles (Bh. meeoticus). Both species

grow to a large size, being usually sold at from 5 to 10 R

;

but the.pommon turbot is stated to attain to a weight of 30
ft>. Bowi from its size and the excellent flavour of its flesh

it ranks next after the codfish among British sea-fishes.

TURENNE, Henei de la Toue d' Adtergne, Vicomte
DE (1611-1675), a famous French general of the 17th
century, was the second son of Henri, Due de Bouillon, by
Elizabeth, daughter of William L, prince of Orange, and
was born at Sedan on 11th September 1611. He was
carefully educated in the strictest doctrines of the Reformed
religion, and at the age of thirteen was sent to learn war
from his uncles Maurice and Henry of Nassau in the

campaigns of these princes against the Spaniards. In
1626 he received a commission as captain of infantry

in the service of Holland, and by 1630 had shown such
military capacity that Richelieu invited him back to France
and appointed him colonel of a regiment. He was present

at the relief of Casale, and on 21st June 1635 was made
a mar^chal de camp for his services at the siege of La Motte
in Lorraine under De la Force. In that year he took com-
mand of a division in the army under Cardinal La Valette

in the defence of Mainz, and, when the cardinal's army
had to fall back on Meta from want of provisions, Turenne
commanded the rear -guard, covering the retreat with
admirable skill. In 1636 he was present under La Valette

at the siege of Saverne, where he was wounded, and in the

campaign in Franche Comt6; in 1637 he served under
the same commander in Flanders, took Landrecies, and
drove back the cardinal infant from Maubeuge. In 1638
he served under Bernhard of Saxe-Weimar at the siege of

BreLsach, and in the following year was transferred to the

army of D'Harcourt in Italy. It was at this epoch that

he established his fame as a general In November 1639
he covered the retreat of the army, and fought a famous
engagement, known as the battle of the "route de Quiers"

;

in 1640 he saved Casale, and insisted upon not abandoning
the siege of Turin, which town surrendered on 24th Sep-

tember ; in 1641 he took Coni, Ceva, and Mondovi; and
on 11th March 1642 he was promoted to the rank of

lieutenant-general. After he had served for a short time

in Roussillon, he was appointed by Richelieu in 1643 to

the command of the army in Italy, under Thomas of

Savoy, although his brother, the Due da BouiUon, had just

before been arrested as an accomplice in Ihe conspiracy of

Cinq Mars. Msizarin did not exhibit quite so much confi-

dence in Turenne, and in December 1643 removed him
from Italy, sending him to collect the remains of Bernhard
of Saxe-Weimar's army and form them once more into an
organized force ; but he softened the transference by creat-

ing Turenne a marshal of France on 16th May 1644.
Turenne's four campaigns in Germany, which largely

contributed to the peace of Westphalia, have always been
regarded as models in the art of war. In June 1644 he
crossed the Rhine at Brelsach, and was marching against

the Comte de Mercy, the Imperialist general, who was at

Freiburg, when he was superseded by the Due d'Enghien,

better known by his later title of the Prince de Conde,

D'Enghien, after fighting the three days' battle of Freiburg,

left the army again to Turenne, who took Philippsburg and
Mainz, and then went into winter quarters. In May 1645
Turenne was surprised by Mercy at Marienthal and de-

feated ; but he skilfully concentrated the remains of his

army and retreated into Hesse, where he was soon joined

by D'Enghien. The two marshals, having reorganized their

army, marched against Mercy and totally defeated him at

Nordlingen on 3d August 1645, when Mercy was killed.

D'Enghien again left the army to Turenne, who in con-

junction with the Swedish army under Wrangel overran

Franconia and Swabia, taking all the fortresses there in

1646. In 1647 he conducted a still more masterly cam-

paign, and after beating the Bavarians and Imperialists in

two engagements he and the Swedes occupied Bavaria,

and drove the old duke out of his dominions.

When the troubles of the Fronde (see France, vol. ix.

p. 572, and Ma2aein) broke out, Turenne, who was in com-

mand of the veteran troops of Bernhard of Saxe-Weimar
in Alsace, hesitated which side to take, tiU the Duchesse

de LoNGtTEfTLLE {q.v.), with whom he fell violently in love,

persuaded him to side with the parlement. But his troops

refused to follow him, and he had to fly vrith her to

Flanders. He there took a command in the Spanish army
under Don Estevan Gomar, and, when trying to raise the

siege of R^thel, was utterly defeated by Du Plessis-Praslin.

But in 1652 he defeated Coud6 at Gien, and nearly an-

nihilated his army in the battle of the Faubourg St.

Antoine. When the troubles of the Fronde were over,

Turenne marched upon the frontier, and in several cam-
paigns defeated the Spaniards over and over again, by these

victories paving the -way for the peace of the Pyrenees

(1659), the natural complement of the peace of West-
phalia. In these campaigns he had once more to fight

against Cond^, general-in-chief of the armies of Spain, and
in 1654 he. showed his .superiority by raising the siege of

Arras and driving the Spaniards from their Hues. In
1656 CoBd6, assisted by Don John of Austria, won an
exactly similar victory and relieved Valenciennes, which
Turenne was besieging. The prolonged contest between
the two was decided in 1658 by Turenne's victory of the

Dunes, in which Cromwell's contingent of 6000 soldiers

took part.

Louis XIV. now' began to rule in reality, and one of his

first acts was to create Turenne in 1660 marshal-general

of the armies of France. Seven years later "Turenne

occupied French Flanders and took all the fortresses in

that province, though the king was nominally in com-
mand of the army,—an exploit equalled in the following

year by Condi's rapid occupation of Franche Comt6.
It "was in 1668 that Turenne made his notorious' change
of faith. Bom of Calvinist parents and educated a
Protestant, he had in compliance virith the tenets of his

religion refused to marry one of Richelieu's nieces in 1639,
and had eventuaUy married a daughter of the Ptotestant

Marshal de la Force. But it can hardly be believed that

he was converted at the age of fifty-seven from religious

convictions. In 1672 the second great European war
broke out, brought about by the ambition of Louis XTV.
Turenne once more took command of the army, which the

king accompanied, and speedily occupied the greater part

of Holland, which, however, they were forced to evacuate

owing to the Dutch cutting their dykes. In the following

year Turenne marched into Westphalia to oppose the

imperialist forces, and, though his army was small com-

pared to that of Montecuculi, the imperialist general, he

managed to make head against both him and the elc-tor

of Brandenburg. In 1673 he was compelled to act on. th3

defensive; but in 1674 in spite of his inferiority of numbei^
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lie boldly resumed tbe aggressive. Crossing the Rhine at

Philippsburg in June, and marching rapidly to Sinsheim,

he defeated the imperialist general Caprara and the duke

of Lorraine. He then retired for a time, but in December
of the same year he made a sudden rush into the enemy's

winter quarters and utterly routed the elector of Branden-

burg, who was then general of the imperialists, at Colniar.

Between the battle of Sinsheim and the dash at Colmar,

Turenne, under orders from Louvois, committed the acts

which are the greatest blot upon his fame by devastat-

ing the Palatinate. After the rout of Colmar, and the

defeat of Tiirkheim which followed it, he laid waste the

greater part of Alsace, as a defensive measure against

another advance of the imperialists. He then advanced
into the heart of Germany, and again met Montecuculi,

who had succeeded the elector of Brandenburg as general-

in-chief. The two generals manoeuvred for four months in

much the same way as Wellington and Marmont marched
and counter-marched before the battle of Salamanca ; at

last, on 27th July 1675, their field of battle was chosen,

and, as Turenne was directing the position of a battery, he
was struck by a cannon ball and killed on the spot. The
news of his death was received with universal sorrow

;

Flechier, Mascaron, Saint-Evremond, and Lamoignon wrote

iloges of him ; and Madame de Sevign6 describes the

consternation caused by his sudden loss. His body was
taken to St-D^nis, and buried with the kings of France.

Even the extreme revolutionists of 1793 respected it, and,

when the bones of the sovereigns were thrown to the

winds, the remains of Turenne were preserved at the

museum of natural history until 23rd September 1800,
when they were removed by order of Bonaparte to the

church of the Invalides at Paris, where they still rest.

Turenne's fame rests on his military achievements ; as a man he
was not more distinguished for his virtues than the duke of Marl-
borough, whom in many respects he resemhlcd. He had indeed
the calmness of all philosophic, cold-minded temperainents, hut
few other praiseworthy qualities. As a politician he holds no high
place.

_
(H. M. S.)

TURGAI, a Russian province in Central Asia, formerly

a part of the Kirghiz steppe, and now embodied in the

governor-generalship of the Steppes, is bounded by Uralsk
and Orenburg on the W. and N., by Akmolinsk on the

E., and by Syr-Daria and the Sea of Aral on the S. This
extensive and irregularly-shaped territory, which has an
area (176,BOO square miles) as large as that of Caucasia
and Transcaucasia taken together, belongs to the Aral-

Caspian depression. It has, however, the Mugojar Hills

on its western border and includes a part of the southern

Urals ; and from Akmolinsk it is separated by a range of

hills which runs between the two chief rivers of the-

Kirghiz steppe—the Turgai and the Sary-su. In the north

it includes the low belt of undulating land which stretches

from the Mugojar Hills towards the north-east and sepa-

rates the rivers belonging to the Aral basin from those

which flow towards the Arctic Ocean, and beyond this

rSnge it embraces the upper Tobol. The remainder is

steppe land, sloping gently towards the Sea of Aral. The
Mugojar Hills consist of an undulating plateau nearly

1000 feet in height, built up of Permian and Cretaceous

deposits, and deeply grooved by rivers. They are not the

independent chain which our maps make them out to be *

:

they merely continue the Urals towards the south, and are

connected with the Ust Urt plateau by a range of hills

which was formerly an island of the Aral-Caspian Sea.

Their northern extremity joins the undulating plateau

('100 to 600 feet), built up of sandstones and marls, which
separates the tributaries of the Tobot from those of the

Ural, and falls by a range of steep crags—probably an old

' See P. S. Nazaroff, in " Recherches Zoologiques dans les Steppes
des Kirghizes," in Bull. Soc. des Natur. de Moscoio, 1886, No. 4.

shore-line of the Aral basin—to'wsrHs the steppes. The
steppe land of Turgai is only some 300 feet above the

sea-level, and is dotted with lakes, of which the Tchotgar-

denghiz, which receives the Turgai and its tributary the

Irghiz, is the largest. The Turgai was, at a recent epoch,

a large river flowing into the Sea of Aral and receiving an
extensive system of tributaries, which are now lost in the

sands before joining it. Remains of aquatic plants buried in

the soil of the steppe, and shells of Mytitus and Cardium,
both still found in the Sea of Aral, show that during the

Glacial period this region was covered by the waters of

the Aral-Caspian Sea.

The climate of Turgai is exceedingly dry and continental. Orskt

a town of Orenburg, on its north-western border, has a January
as cold as that of the west coast of Nova Zembla ( - 4° Fahr.), while

in July it is as hot as July in Jlorocco (73°) ; the corresponding
figures for Irghiz, in the centre of the province, are 7° and 77°.

At Irghiz and Orsk the annual rainfall is somewhat under 10 and
12 inches respectively (3 inches in summer). The west winds
are desiccated before they reach the Turgai steppes, and the north-

east winds, which in winter bring cold, dry snows from Siberia,

raise in summer formiflablo clouds of sand. A climate so dry is of

course incompatible with a vigorous forest growth. There is some
timber on the southern Urals, the Mugojar Hills, and the water-

parting of the Tobot ; elsewhere trees are rare,—only shrubs, such
as the wild cherry (Cerasus Chavlmceras^^s) and the dwarf almond
{Amygdalus nana) growing on the liilly slopes, while the rich black-

earth soil of the steppe is chiefly eovered with feather grass {Stipa

pamala), the well-known ornament of the south Russian ste,ppes.

In spring the grass vegetation is luxuriant, and geese and cranes
are attracted in vast numbers by the fields of the Kirghiz from
the depth of the steppe. The jerboa [Dipvs j'aculus) and the mar-
mot (Sperinophilus rv/exens) are characteristic of the fauna of the
region ; another species of "larmot [Arctomijs bobac) and the Cania
corsac are common ; and the saiga antelope of Central Asia is occa-

sionally met with. Further south the black earth disappears and
with it the feather grass, its place being taken by its congener, Slipa
capillata. Trees disappear, and among the bushes along the banks
of the rivers willows and the pseudo-acacia or Siberian pea tree

(Caragana microphyla) are most prevalent. In the middle parts

of the province the clayey soil is completely clothed with worm-
wood (Artemisia fragrans and A. monogyna), with a few grassy
plants on the banks of the rivers and lakes {Lasiagrostis splcndms,
Alhagi cauielorum and A. kirghizoruviy Obione portulacoideSj Ilali-

modendrum argenteum) ; while large areas consist of shifting sands,
salt clays clothed with a rich carpt. of various Salsolacesi, and
dried beds of old lakes. Such lakes as still exist, notwithstanding
the rapid desiccation now going on, are surrounded by rush thickets,

—the retreat of wild boars. Turgai is thus the borderland between
the flora of Europe and that of Central Asia.

In 1882 the population of Turgai was estimated at 323,110, all

nomad Kirghiz, with the exception of some 3600, who are settled

in four villages officially described as towns. Agriculture is in its

earliest stage of development; but some 100,000 quarters of corn
are raised in the south-west by the Kirghiz, who sell some of it in
Orenburg. Cattle-breeding is the chief occupation, and within
the province there are some 800,000 horses, 335,000 cattle, about
200,000 camels, and more than two million sheep. But the want
of fodder in spring occasions violent murrains, which sometimes
result in actual famine among the Kirghiz. Endeavours have
recently been made to induce the people to make communal stores

of hay, but the 300,000 cwts. yearly collected in this way are in-

sufficient. The Kirghiz of the southern parts go in winter to the
better sheltered parts of Syr-Daria, while in the summer some
30,000 kibitkas (felt tents) of nomads come from the neighbouring
provinces to graze their cattle ou the grassy steppes of Turgai.
Some 30,000 cwts. of salt are annually got from the lakes. The
four settlements of the province are Turgai, chief town and seat of

the provincial administration, with less than 400 inhabitants, and
the "district towns" of Irghiz (920), Ak-tube (400J, and Kara-
bulak (300), the last two being more or less fortified. Several
merchants in these carry on trade with the Kirghiz, exchanging
manufactured goods for wool and skins, which are sent to the
frontier settlements of Orenburg. There is a brisk caravan traffic

through Turgai.

TURCOT. Anne Robert Jacques Ttjegot, MAEQtns
DE l'Aulne (1727-1781), French statesman and economist,

was born at Paris, 10th May 1727. He was the third son

of Michel ^tienne Turgot and of JIadeleine Franjoise

Martineau. His family, which was ancient and noble, is

said to have been originally Scottish, but had long been

settled in Normandy. His ancestors early abandoned the
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sword for the robe. Both his father and grandfather had

been in the civil service of the state : his father was
" pr^vot des marchands " at Paris, and won a high reputa-

tion as a magistrate and administrator. Turgot in his

childhood was timid, and showed in company an absent

and embarrassed air, from which he never afterwards

entirely freed himself, and which in later life was some-

times unjustly attributed to hauteur. His mother, through

excessive or injudicious efforts to correct these faults, ap-

pears to have aggravated them. He obtained his early

education at the College Louis-Ie-Grand, and was after-

wards a student of the College du Plessis. He then entered

the seminary of St Sulpice, and thence passed to the Sor-

bonne with the view of taking his licence in theology.

But he decided finally in 1751 not to foUow the ecclesi-

astical profession. His opinions were inconsistent with

that calling, and he said " he could not consent to wear a

mask all his life." He showed at this time an enthusiastic

love of literature and powers of memory which are de-

scribed as "prodigious," as well as a penetrating intellect

and a sound judgment. We have the testimony of the

Abb6 Morellet, who was then his intimate acquaintance and
constant companion, to the singular purity, the simplicity,

modesty, and frank gaiety which characterized him.

As prior of the Sorbonne (an honorary oiEce conferred

annually on some distinguished student) he wrote and
delivered publicly in 1750 two remarkable pieces,—one

On the Benefits which the Christian Religion has con/erred

on Mankind, the other On the Historical Progress of the

Human Mind. Having chosen the law as his profession,

he was appointed in 1752 "conseiller substitut du pro-

cureur g^niral," and afterwards " conseiller au parlement."

The controversy arising from the refusal of the sacraments

to the Jansenists by the archbishop of Paris being then

agitated between the parlement and the clergy, Turgot

wrote (1753) Letters to a Vicar-General on Toleration and

a pamphlet entitled Le Conciliateur, in favour of religious

liberty and against the interference of the temporal power
in theological disputes. In 1753 he became "maltre des

requites." He discharged his professional duties with

scrupulous purity and conscientious industry. He con-

tinued at the same time his studies in ancient and modern
literature (including English and German), mathematics,

astronomy, chemistry, and natural history, and frequented

the salons of Madame de GrafBgny (authoress of Les Lettres

Peruviennes), Madame Geoffrin, and Madame du Deffand.

Whilst he enjoyed the acquaintance and society of D'Alem-

bert. Baron d'Holbach, Raynal, Marmontel, Morellet,

Galiani, Helvdtius, and other notabilities of the time, he

maintained his intellectual independence and refused to

connect himself with any party or political group. About
this time he also entered into relations with Quesnay and
Gournay—the principal members of the physiocrats. He
was attracted to them by the similarity of their sentiments

on social questions and their opinions on economic policy

to those which he himself entertained. Turgot accompanied

Gournay in 1755 and 1756 in his ofiScial tours of inspec-

tion as intendant of commerce, and on Gourna/s death in

1759 he wrote his Moge. He then made a short visit to

eastern France and a part of Switzerland. When he arrived

at Geneva he went to see Voltaire at Les D61ices, and
formed with him what proved to be a lasting friendship.

He contributed about this period several articles to the

Encyclopedie. In 1761 the controller-general Bertin ap-

pointed him intendant of the generalite of Limoges. In

that district the mass of the people were sunk in poverty

and barbarism j the corv^es for the construction of roads

and the transport of military equipages were oppressive

;

the country was depopulated by the requisitions for the

militLa • the taxation was excessive and unfairly distri-

buted ; the state of the roads was wretched; ana tn?

general condition of agriculture was deplorable. Turgot'a

administration of the district lasted for thirteen years, and

was marked by a steady pursuit of the public good, and a

firm resistance to inertia, prejudice, and corruption. In

particular he strongly maintained the cause of the in-

dustrious poor, and insisted on a more equitable assess-

ment of the public charges which pressed unduly upon

them. With nobly disinterested spirit he refused to bfl

transferred to other generalites in which the salary waa

higher and the administration easier. Rising above the

common prejudices of the philosophes, he sought the co-

operation of the clergy, both to inform him of everything

relating to the circumstances of the peoi)le which it was

desirable for him to know, and to explain to their flocks

the natxire and objects of the measures he proposed to put

in operation ; and he acknowledges that he found in them

earnest and active auxiliaries. But he was not seconded

as he ought to have been by the central Government, and

had often to remonstrate with the Abb6' Terray, minister

of finance. During the scarcity of 1770 and 1771, which

was particularly severe in Limousin, he devoted himself

with untiriiig assiduity to the relieLof_the_distressed, and,

when he had exhausted such public fuflds as were avail-

able, incurred for the same object a personal debt of more

than 20,000 livres. Shortly after the accession of Louis

Xyi. Turgot was appoJHted by Maurepas (19th July 1774)

minister of marine, and in that capacity began at once to

initiate important reforms and to conceive far-reaching

projects. But he filled the post only for five weeks, being

then (21st August) promoted to the ministry of finance.

In his new office he addressed to the young king a declara-

tion of the principles by which he intended to be guided

:

" No bankruptcy, no increase of taxation, and no borrow-

ing." Economy and wise management were to be his only

resources. Fearing the opposition he must encounter, he

appealed to Louis to support him. By a decree of the

13th September 1774, he r6-established free trade in grain

within the kingdom, which had been suspended by Terray,

and authorized the importation of supplies from abroad

;

the trafiic in other alimentary substances was also relieved

of many impediments, and various monopolies and exclu-

sive privileges were abolished; the octroi taxation was
reformed, public works promoted, and improvements in

agriculture encouraged. Some of these measures were

made the pretext for disturbances, known as la guerre des

farines, which Turgot always suspected the Prince de Conti

of having fomented. The riots had to be suppressed by
armed force, and the energetic action of the minister

against them was made a ground of attack by his enemies.

The parlement had been weakly recalled by Louis from

the exile to which in the preceding reign Maupeou had
condemned it. It now constituted itself the organ of the

resistance of menaced interests to the measures of Turgot,

who would gladly have abolished it, providing in its place

better political securities and courts of justice on a new
plan. In January 1776 he presented to the king a memoir
proposing, amongst other things, the abolition of the corvee,

to be replaced by a territorial tax, from which the privileged

classes were not to be exempt, and the suppression of the

jurandes (exclusive trade corporations). The edicts for

these purposes were submitted to Miromesnil, keeper of

the seals, a secret enemy of Turgot, who, spurred on by

Maurepas, wrote a memoir against them, and opposed them

in the king's council. The courtiers, the nobility, the

clergy, and the leading members of the industrial corpora-

tions now combined against the minister, and were joined

by a large part of the common people, who did not under-

stand his policy. The Count de Provence, afterwards Louis

XVin., wrote a pamphlet, entitled The Bream of M. rf<
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yfaurepas, against Turgot. The parlement refused to

register the decree.^; but the kiug held a lit de justice, which

Voltaire proposed to call a lit de bienfaisance, and compelled

the registration. This forced submission only aggravated

the rancour of Turgot's enemies, and the king had not the

firmness to sustain hii minister against the coalition.
^
A

vile conspiracy having poisoned Louis's mind against hiin,

he addressed to the king an eloquent letter in -which he

pointed out the grave perils impending over the throne

and the state, and warned Louis that princes who are

tempted to give themselves up to the direction of courtiers

should remember the fate of Charles I. The minister

received his dismissal on the 12th of May 1776. He had

been in office only twenty months, of which he had lost six

in repressing sedition, and for seven more had been con-

fined to his bed by the gout ; but he had done during his

tenure an extraordinary amount of work. Voltaire, how-

eror. nobly avenged Turgot on his enemies in his EpUre

d. I'll Homme. The fallen minL-iter devoted his remaining

ycKi^ to his favourite studies, especially to physical science

and 'lie ancient poets ; he enjoyed the society of Lavoisier,

'D'A'iembert, Condorcet, Bossut, Rochon. and Eouelle. and

^ttciided the meetings of the Academy of Inscriptions, of

.which he was elected vice-director in 1777. He also cor-

responded with Price and Franklin, and, if we may believe

Condorcet, with Adam Smith, whose acquaintance he had

mado at Paris in 1766.^ Turgot died at Paris on 18th

Manh 1781.

Targot'3 official career is for e\er memorable in the liL'stoiy of

Bin'al politics. Never did a public man give liimself to the eenice

ot '.he community witli taore earnest and nnselfish devotion. He
ninile it his object to convince before commanding, in order that

hi- lims might be better understood and his directions more surely

obeyed ; and, in Lssumg any instruction, making any decision, or

adrising any legislative act, he stated fully, by ivay of preamble,

the grounds on which he proceeded. In the documeuts i\hich he

prepared on these occasions w e have a body of valuable materials

on admiuistrative and economic questions ; some of them contain

the substance of chapters in the IVeallh of Kations. When lie

became minister, the finances were in v\bat seemed a tlesiierate

condition, and the general state ot affairs justiiied the prediction of

Louis XV.—"apres moi Je dehige." Turgot framed a vast plan of

reform, at once administrative and economic, as the only hojie for

the salvation of the state. He pjieaks of his system of measures as

intended for " the regulation of the kingdom," thus showing that

he contempWtfd nothing less than a pacific revolution. But the

first condition of success in such an eflorl was wanting, namely, the

entire confidence and unfaltering support of the king, and the

energetic exercise of the royal power in caiTjing out a policy of

thorough reform against all adver.-e influences.' Turgot's ftniggle,

though it failed from causes independent of himself, cannot be re-

garded without profound synipatby and admiration. >"r^i "'as i)

without a large measure of iiuraediate success. Whilst te scrnpn-

lously observed all the pecuniary obligations of the state, ho greatly

diminished the crushing deficit which he found on his accession to

office, and re-established the public credit in such a degrea that

the Dutch bankers offered him a loan of sixty millions of livres at

less than 5 per cent. His financial and other plans, of course, fell

with him, and his most important measures were annulled; but
hid policy and his writings exercised a lasting influence, and many
of his projects were realized by the Eevolution. Turgot is alto-

gether one of the most massive and imposing figures of the 18tU
century. His whole character and public action are marked by an
air of austere grandeur. Single-mindedaess and veracity were of

the very essence of his nature. Absolutely unbiased by selfish

ends, he Uved only for France, for truth, and for his duty. Be-

lieving intensely in a definite system of social and economic princi-

ples, which he had early formed by independent study and reflexion,

ne was prepared to carry them out with dauntless determination,

^ Dugald Stewart, however, cannot find any evidence of a corre-

spondence between Turgot and Smith. It has also been said that

during this period Turgot corresponded with Hume. But little more
than three months intervened between his dismissal and the de.ith of

Hume (25th August 1776) and there appears to be no trace of letters

having passed between them in this interval. They had corresponded,

but at a much earlier date ; see Burton's Life of Hume, ii. 35i 381.
' Some have thought that the cardinal error in Turgot's policy lay

In his not having convoked the states-general : that would, however,

have been simply to open tho flood-gates.

and with a lofty contempt for the interested or prejudiced opposi-

tion they were sure to encounter. He has been accused of a doc-

trinaire rigidity, and it Li possible that, as a practical man, he

wanted flexibility
;
yet he was often willing, not indeed to disguise

his convictions, but to postpone the realization of his plans. In

his public acts he always showed a lively, concern for the poor and

the suffering ; in private life he was humane and benevolent ; in

his relations with his friends, amiable and affectionate. Malesherbes,

the only other minister of his time who was worthy to be his col-

league, said of him that "he had the head of Bacon and the heart

of L'Hopital." anrl, on the moral side at least, this was no exagger-

ated estimate.

Possessed of a many-sided culture, Turgot wrote on a gieat variety

of subjects—^philosophic, scieutiBc, and literary—though political

economy is the branch of knowledge with which his name must
always be most closely associated. Already in 1749, whilst a

student at St Sulpice, he addressed to his friend, AbW de Cici,

afterwards bishop of Auxerre, a Letter on Pajxr Money, in which

he asserted, in opposition to the views of Law and his followers,

doctrines similar to those now accepted by all competent authorities.

In one of his disuoui-ses at the Sorbonne in 1750, moving into the

higher regions of the philosophy of society, he makes a remarkable

attempt to work out the pregnant conception, already enunciated

by Pascal, of the continuity of the intellectual movement of our

race, thus preparing the way for Condorcet's Esquisse, and ulti-

mately for the sociology of Comte. In 1753 he translated under

the title of Questions ImporlaiUcs sur le Commerce, a tract of Dr
Josiah Tucker on the expediency of naturalizing foreigners. He
contiibntcd to the Encyelopidie the articles itymologie, Existence,

Expaiisibiliti, Fondations, and Foires et Marches. The first of these

contains much that is just as well as interesting, though in the

time of Turgot the subject could not yet be treated on genuinely

scientific. bases. In tho second he undertakes a refutation of the

Eerkeleian theoiy. The third contains some ingenious suggestions

in practical physics. The article on foundations maintains the

right of the Go\ ernment lo dispose of them for the public good,

Euripres.'sing them if hurtful, and directing the funds to more useful

objects ; the policy advocated in it was afterwards carried into

effect by the constituent assembly. In the paper on fairs and
markets he argues that these are institutions adapted only for an

immature ,=tate of commercial relations, and that more good would
be done by liberating trade from the legislative fetters which every-

where impeded it than by bestowing special privileges or other

encouragements on particular localities as centres of exchange. In

the illoge of Goumay he combines with his tribute to the memory
of his friend a vindication of the principle of industrial freedom,

which that friend had condensed iu the oft -repeated maxim,
"Laissez faire; laissez pa.9ser." To the period of Turgot's intend-

ance belong his unfinished Valeurs et Monnaies, intended to form

an article in the Dictionnaire de Commerce of Morellet'; his Letters

(to the Abbe Terray) on the Freedom of the Coin-Trade ; his memoir
Snr Ics Pretsd'ArgetU, in which he insists on the necessity of leavin"

free the uiteiest on loans ; and that on the principles which should

direct legislation respecting mines and quarries, as well as the work
on which his reputation as a systematic economist mainly rests,

namely, his Reflcxious sur la Fonnation et la Distribution dca

Richesses. This treatise was written for two Chinese youths who
had been sent o\er by the Jesuit missionaries to study in France.

The work was fii-st published in 1766 in the fyhimirides du Citoyen,

j edited by Dupont de Nemours, and, speedily passed through four

editions. It gives in brief compass a luminous statement of some

of tlie most impoi-tant principles relating to the economic con-

stiturion of societies—the division of labour, the origin and use of

money, the nature of capital and the different modes of its employ-

ment, the "ecessary rise of capitalist chiefs of industry, the legiti-

macy of interest on loans, and the impossibility of arbitrarily fixing

the rale of that interest. It unfortunately contains, along with

many truths, the erroneous doctrines of the physiocrats on the

exclusive productiveness of agriculture and on the consequent pro-

priety of imposing taxes only on the land of a country. This

book was enoneously represented by Condorcet as " the germ of

of Nations, and has been spoken of bythe Wealth of .
otlie

'anticipating some of the leading principles ' of Smith. The truth

is, most of what it contains had either been fully set forth by the

earlier economists or was familiar to Quesnay and his group. It

is, in fact, not a work of research but of exposition, and, regarded

in this light, has real originality and may justly be pronounced a

masterpiece.

Fuller Information on the life, administrative labours, and writings of Turgot

will be found in the following works :—Dupont de Nemours. A'orc-s et Mcmoiret

tur la Vie, TAdminisiratum, et Us Ouvrages de Ttirgot, 1782, and enlarged In his

edition of Turgot's works mentioned below; Condorcet, Vie de Turgot, 1786:

A. Batbie, Turgot, Philosophe, Economiste, Adminislrateur, 1861; J. Tissot. Turgot,

ea Vie, son Administration, sesOuvragesiam^moirecouronru), 1862; A.Neymarck,

Turgot et ses Doctrities, 1885. The last-named contains the most complete treat-

ment of the subject. See also an fl»ge by Dupuy (1781) in the Mimoire4 dt

VAcaxthnie des Inscriptions et Belles. Uttres, vol. xlv. ; L. de Lavergne, les

£:conomiste3 Fram^ais au Dix-Huitiime Siicle, 1870, and Mr. John Morley's article

in hi* C-itical Miscellanies, 2d stries, 1877. A collected edition of Turgot t
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writings was published for the first time hy Dupont In 9 vols. (Paris TSOS-ll)

;

ths most complete and in every respect best edition is that contained in the

Collection del Principatix Economisks of Coquelin and Guillaumin, 2 vols., 1844,

with a.bioi^rsphical notice by Eugene Daire. An English translation of The

yarmaiiaii and DUtribution of tVealth was published in London in 1793, and was
reprinted in 1859 in Lord Overstone's Select Collection of Scarce and Val-uabU

Economical Tracts, edited by J. R. M'CuUoch. (J. K. I.)

TURIN, a city of nortliern Italy, formerly the capital

of Piedmont and the Sardinian states and now the chief

town of a province in the compartimento of Piedmont, is

situated in 45° 4' 8" N. lat. and 7° 48' 22" E. long, in the

alluvial valley of the Po, just above the confluence of the

Dora Riparia. By rail it is 54 miles from the Mount Cenis

tunnel. The communal palace stands 788 feet above the

sea. The Monte dei Cappuccini in the neighbourhood

reaches 922 and La Superga 2405 feet. As viewed from

the east the city stands out boldly against the Alps. Taken

as a whole Turin may be described as a very modern city,

with broad and regular streets, and large squares and public

gardens. The cathedral of St John the Baptist is a cruci-

form Renaissance building dating from the close of the 15th

century. The site was first occupied by a church erected,

it is said, by the Lombard duke Agilulf (7th century). Be-

hind the high altar of the cathedral (from which it is

separated by a glass screen) is the chapel of the Sudario

or Sidone, built (IGST-lGOi) by Ouarini as a royal burial-

place. The "sudano" from which it takes its name is

asserted to be the shroud in which Joseph of Ariraathea

wrapped the body of Jesus. La Beata Vergine della Con-

solata, another of Guarini's works, has a tower which

originally belonged to the church of St Andrew, founded by

the monk Bruning in 1014, and attracts attention by Vin-
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cenzo Vela's beautiful kneeling statues of Queen Maria
Teresa and Queen Maria Adelaide, as well as by the image
of the Madonna, which has the credit of having warded
off the cholera in 1835. Other churches of some note are
San Felippo Neri (1672-1772), the dome of which fell in

just as it was approaching completion under the hands of
Guarini, and La Gran Madre de Dio, erected to commemor-
ate the return of the royal family in 1814. Of the secular
buildings the more interesting are the Madama palace, first

erected by William of Montferrat in the close of the 13th
century, and the extensive royal palace begun in the 17 th
century The university, founded in 1400 by Lodovico di

Acaja, has faculties of jurisprudence, medicine and surgery,

literati' re and philosophy, and the mathematical, physical.

and natural sciences. The number of students enrolled

was 2132 in 1886. About 1876 the old university build-

ings erected in 1713 by the Genoese architect Ricca began

to prove too small for their purpose ; and at the present

time (1887) new buildings, fitted more especially for the

medical and scientific departments, are being erected. The
area of the botanical gardens has also been extended and

the observatory enlarged. The medical school derives

advantage from the number of important hospitals in the

city. The royal lunatic asylum can accommodate 980
patients. Turin has a prison on the cell system (672 cells)

and a female penitentiary for 300, besides two houses of

correction. The academy of sciences was founded in 1757.

It occupies a building erected in 1687 by Guarini as a

Jesuit college. The museum of antiquities and the picture

gallery, of which it has the custody, are both of high in-

terest—the former for the local antiquities of Piedmont

and Sardinia (notably from Industria) and for the Egyp-

tian treasures collected by Donati and Drovetti, and the

latter for its Van Dycks. There is a museum of zoology

and mineralogy in the royal palace (another of Guarini's

buildings), and the Castello palace contains the royal

armoury (a collection made by Charles Albert in 1833) and
the royal library with its rich manuscript collection and
its 20,000 drawings, among which are sketches by Raphael,

Michelangelo, and Da Vinci. The civic museum has a

great variety of artistic and literary curiosities, among
them a remarkable collection of autographs and the Lom-
bard missal (1490). The Jewish synagogue, a striking and

conspicuous building, erected in 1863 by Alessandro Anto-

nelli, was purchased by the municipality in 1879 for a

Renaissance museum. Other public institutions are the

Albertine academy of the fine arts, the geographical society,

and the Alpine club.

The industries of Turin and its suburbs give employment to

17,936 persons (13,305 men, 4631 women). Spinning-mills, weav-
ing-factories, " vesta " factories (De Mediei), breweries, and iron-

works are among the more extensive establishments. The com-
mercial relations of the city are very extensive. It is the seat of

the central offices of the North Italian Railway, and the central

station is one of the most imposing buildings of its class in the

country. The mean annual temperature at Turin (1866-84) is 53°

Fahr. (Jan. 36°, July 74°), with a maximum of 96° and a minimum
of 4°*1. Mists are frequent in the winter mornings, and to a less

degree in autumn. Snow seldom falls in any great quantity, and
on an average only on 7 days per annum. The rainfall, distributed

over 100 days, reaches 32 inches—December being 1"6 and April
4'3. Water of good quality is brought to the city from a distance

of 15 miles. The population of Turin was only about 4200 in 1377
and 9000 in 1580 ; but by 1702 it was returned as 43,866. In 1848
it had risen to 136,849, and in 1861 to 204,715. In spite of the

changes caused by the removal of the capital, first to Florence and
then to Rome, the census of 1881 showed 233,124 Inhabitants

(commune 252,832).
Turin, Augusta Taurinorum, took its name from the Taurini or

Taarisci, an ancient Ligurian people. The town is first alluded to

(but not distinctly by name) in the year 218 B.C., when it was cap-

tured by Hannibal after a three days' siege, being at that time a

place of great strength. A colony of Roman veterans was intro-

duced into the city, possibly after the battle of Philippi, or at any
rate after the battle of Actium. It was assigned to the Stellatino

tribe. Of Roman architecture scarcely any trace remains even in

the oldest parts of Turin, but the arrangement of the streets of the
old town recalls the alignments of the Roman military settlement.

The Palaz>;o delle due Torri, often designated the Porta Palatina,

is probably part of a building of the 8th century. Turin continued
to be a place of importance and military strength under numerous
vicissitudes, till at length it was made the chief town of Piedmont
by Amadeus, first duke of Savoy. Under Emmanuel Philibert it

became the usual residence of the ducal family, and in 1515 the

bishopric was raised to metropolitan rank by Leo X. Between
1536 and 1562 Turin was occupied by the French, and in 1630 it

lost 8000 of its citizens by the plague. The French were masters
once more from 1640 to 1706, and again from 1798 till 1814, when
the Sardinian states were restored to the house of Savoy. Between
1859 and 1865 Turin was the capital of united Italy. Among the
many men of mark bom in Turin it is enough to rarntion Lagrange,
Gioborti, Ce-sare Balbo, Cavour, Marochetti the sculptor, D'Azeglio,
and Sommellier.
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TURKESTAN
THE terms "Turkestan" and "Central Asia" are often

used indiscriminately to describe the whole of the

immense territory t > the east of the Caspian, comprised

between Siberia on the north and Khorasan (Persia),

Afghanistan, and Tibet on the south, or to designate

separate, sometimes arbitrarily determined, parts of the

same region. In the beginning of the 19th century the

•whole of the territory just named, with its great variety

of altitudes, climate, inhabitants—these last differing as

much in their history as in their present characteristics

—

was comprised under ibe vague denomination of High
Tartary, or High or Interior Asia. After the appearance

of Humboldt's first draft oi AiieCentrale in 1831, the term
" Central Asia " came into favour. But Humboldt's limits

of Central Asia were too mathematical (from 39|° to 49^-°

N. lat.), and were further unsatisfactory because influenced

by his erroneous conception of the mountains of Central

Asia, which he supposed to run either along parallels or

along meridians. Richthofen made an attempt to limit

the sense of the term, proposing to apply it only to that

region—embracing the Tarim drainage area and the Gobi

—which has no outlet either towards the ocean or to

the Sea of Aral and Lake Balkash (Balkhash), and which

constitutes the Hang-hai of the Chinese and the supposed

bed of the Tertiary Asiatic Mediterranean. But this ter-

minology, besides the drawback of including within Central

Asia the steppes of the Gobi as far east as Transbaikalia

and the Great Khingan, notwithstanding .the broad differ-

ences by which they are distinguished from the drainage

area of the Tarim, was open to another objection, which
has been pointed out in M. Mushketoff's Turkestan. It

excluded from Central Asia Turkestan proper, which never-

theless has had the same recent geological history as the

Tarim region, and therefore has so many features in com-
mon with it as regards soil, climate, flora, fauna, popular

tion, and even civU history. On the other hand, if Central

or Interior Asia were to include West Turkestan, and its

limits to be determined by those of the drainage-areas

which have no outlet to the ocean, the basins of the Volga
and Ural,—that is, territories purely European in charac-

ter,—would have to be comprised under the same denomi-
nation. The fact is that in Asia, as so often elsewhere,

hydrographical considerations alone furnish no sound basis

for geographical delimitations, and- that these last must
result from a complicated variety of considerations, chiefly

orographical, inasmuch as orographical are indicative of

other physical characters, such as'geology, climate, flora,

fauna, and so on. Such were the views of Ritter and Hum-
toldt, and we are now brought back to their conceptions,

but corrected into accordance with improTcd knowledge of

the Asiatic continent. The name Central Asia can still be

used with great advantage to designate that immense por-

tion of the continent to the east of the Caspian and the

Ust-Urt plateau which Is limited on the north by the im-

portant climatic and geo-botanic boundary of the Irtish

and Aral water-parting and the Great or Ektagh Altai, on
the east by the eastern Gobi, and on the south by the

northern border of the Khor plateau (Attyn-.Tagh and
Kuen-Lun), the Hindu-Kush, and the Kopet-Dagh. Ex-
tensive as it is, this territory has its own climatic and geo-

botanic features ; it forms a distinct part of the continent,

when the orography of Asia is broadly viewed ; and its

inhabitants have a number of common characteristics re-

sulting directly from the physical features of the territory.

But this immense area must be subdivided ; and its sub-

divisions become apparent as soon as the orographical

features are grasped.

Two great plateaus constitute the two backbones, as it

were, of the orographical structure of Asia,—that of east-

ern Asia, an immense triangle stretching north-eastwards,

having the Himalayas for its base and the peninsula of

the Tchuktchis for its apex ; and that of western Asia,

which extends at right angles to the afeev* from the lower

Indus to the Black Sea. The Hindu-Kush connects these

two massive swellings, both continents of the oldest forma-

tion in Asia. Both are fringed on their northern edges
by lofty chains of mountains. The Tian-Shan, the Altai,

the Sayan, and the Vitim Slountains rise in a long succes-

sion on the borders of the former, whUe a series of chains,

which might be described under the general name of

Kopet-Dagh, continued into the Transcaucasian chains,

rise on the north-eastern edge of the western plateau.

An immense trapezoidal depression occupies the angle Wert

on the west where the great plateaus meet, and this do- Tarl»

pression is West Turkestan. Its south-eastern limits are * '

the Hindu-Kush and the Tian-Shan ; on its south-western

edge It has the Iranian plateau ; and its north-west and
north-east boundaries correspond with the edge of the Ust-

Urt and the Irtish and Aral water-parting, which separates

it from Siberia. The trapezium is 1100 miles long from
south-west to north-east, and. 900 miles vride from south-

east to north-west. It thus includes, not only the depres-

sion at the junction of the two plateaus, but also the girdle

of alpine tracts which fringes them, and in whose deep

and sheltered valleys.the Turkish and partly Iranian popu-

lation of Turkestan find a fertile soil' and plenty of water

for their fields, while theii* herds graze on the rich alpine

meadows In the very heart of the Tian-Shan. Not oro-

graphically only but also in respect of its recent geological

past, its climate, flora, fauna, and inhabitants, this region,

forms a geographical domain by itself, quite distinct from

the steppes of south-eastern Russia, the prairies of Siberia,

and the two great plateaus by which it is inclosed ; and,

although it is easily subdivided into two parts—the dry

lowlands of the Transcaspian depression and the plains

and highlands of Turkestan proper—it presents one 'geo-

graphical whole when contrasted with the surrounding

regions. Some doubt may arise as to the propriety of

including in it the plateau of Pamir ; but its flora and

fauna are so closely connected with those of the Tian-Shan

that, although better treated as a separate sub-region, like

the Transcaspian Turcoman steppes, it cannot be separated

frorS the above. For the orographer, the "Roof of the

World" is merely a succession of the wide st/rts or alpine

plateaus that are characteristic of the Tian-Shan. Most

of this territory has within recent years been annexed to

the Russian empire. Bokhara, with its vassal khanates in

the gorges of the Pamir slopes, and Khiva, although they

are still described as independent, are in reality rapidly

becoming dependencies of Russia, and the railway from

the Caspian, which is about to connect Merv with Samar-

kand, will complete the annexation of Bokhara. West

Turkestan, therefore, is often called Russian Turkestan, a»

distinguished from Chinese or East Turkestan.

This second great region of Central Asia also has welj-

defined limits. A glance at any recent map shows that

there is in the great eastern plateau a depression bordered

by the deep slopes of the Pamir (Humboldt's Bolor) on

the W., the border-ridges of Tibet (Kuen-Lun and Attyn-

Tagh) on the S., the eastern Tian-Shan on the N., and the

western Gobi on the E.* Although we call it a depression,

^ la tUe map (issued October 18S7) embodying the results of Prje-

valsky's foui-th journey, East Turkestan is plainly demarcated from tb«

Gobu This last falls by a steep slope towards the Tarim depression,
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because it ialnuch lower thau the surrounding plateaus,

it is itself a plateau, ranging from 3000 to 4000 feet above

sea-level. This depression—the Hang-hai of the Chinese,

which, during the later Tertiary and earlier Quaternary

period, was covered by a sea, of which a very small sur-

vival still exists in Lob-Nor—is now drained by the TarLm.

Its deserts, in which human settlements are now very rare,

though formerly the population was much denser, have

been described under a variety of names (Little Bokhara,

Alty-shar or Jity-shar, Kashgaria, and so on); but the name

of East Turkestan has prevailed, and there is no reason for

abandoning it, provided it is not confounded with DzuN-

OAEIA (q.v.) in the north and the great Desert of Gobi in

the east. Dzungaria is a deep trench leading from the

lowlands to the central plateau, and has special physical

features and a history of its own. The Mongolian Gobi,

on the other hand, owing to its position on the lower

terrace of the plateau of eastern Asia, must be regarded

as a separate unity. In fact, it appears to be more closely

connected with the plateau of the'Selenga on the north

and that of Ordos on the south than with East Turkestan

;

and it, too, has its own physical features, its own inhabit-

ants, and its own history.

The expression Centra] Asia thus includes the following

countries. (A) West Turkestan, comprising the Tian-Shan

highlands, the Balkash plains, and the Aral-Caspian low-

lands, politically divided into Eussian Turkestan (the

general-governorship of Turkestan and the Aral-Caspian

slope of Tm'gai and Akmolinsk), the Chinese oasis of Kulja

(Kuldja), the Transcaspian region, Khiva, Bokhara and

"V

its vassal khanates, and parts of Afghan Turkestan. (B)
East Turkestan, comprising the Tarim region as far east

as Lob-Nor. (C) Dzungaria, limited on the north-east by
the Tarbagatai, Altai-Nauru, Irdyn-ula, and Artsa-bogdo
Mountains.

West Tuekestaij.

As comprised within the above limits. West Turkestan
lias an aret. of nearly 1,080,000 square miles, and a
[)opulation of nearly 8,500,000.- It presents a very great
variety of aspects, including the lonely plateau of Pamir,

Wtich narrows to the east of Lob-Nor aud terminates about An-si,
feome 4800 feet above sea-level.

' See also the follo-ning maps :—Himalaya, voL xi. PI. XVI.;
Siberia, vol. xxli. PI. I.; and Tibet, PI. IV. above.

' Separate portions of it are described under Afohanistan, Bok-
hara, Khiva, Oxus, Str-Daria, SEMiPALAnNBK, SBMiBTETcmiNBK,
TRANSOASPIAIf ReuION, ZEBAFSHAN.

Map of liast and West Turkestan. •

in height second only to that of Tibet ; the immense com-
plex of alpine tracts described under the general name of

Tian-Shan (three times as long as the Alps of Europe), which
lift their snow-clad peaks four and nearly five miles above
the sea, and feed huge glaciers, while their deep valleys

and gorges partake of almost every variety of climate and
vegetation ; rich prairies and stiU wider lowlands descend-

ing below the level of the ocean ; and deserts where the

winds, burning hot or icy, but always dry, have free scope

to modify the surface, which is bare of vegetation.

Nevertheless West Turkestan is sharply divided into two HighlsiK"

parts,—the highlands in the south-east and the plains and region. '

deserts in the north-west. The former cover an area nearly

1000 miles long by 270 broad, of which the northern parts

are described under the general name of Tian-Shan (pro-

perly, T'han-Shan). Their distinctive feature is that, like

the highlands of Siberia, they constitute a high border-
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ridge, running W.S.W. to E.N.E. on the edge of the great

plateau of eastern Asia. This plateau is fringed on its

outer side by a complex of shorter ranges, which mostly

run parallel to the border-ridges and send oflF a series of

isolated chains, due to a later system of upheaval, through

the plains and steppes in a north-western direction. Down
to the middle of the 19th century these highlands were

almost absolutely unknown, and the orography of Central

Asia as shown on our maps was quite hjrpothetical. Numer-

ous surveys by Eussian and British explorers have, how-

srer, recently disclosed the real structure of those regions

;

and it has now become possible to discriminate the leading

features of the orographical conformation of the country.

The Hindu-Kush, with its snow-clad summits of 18,000

and 20,000 feet, limits the highlands of Turkestan to the

south-east. It appears now to be settled that this ridge

runs from north-east to south-west, as far at least as the

latitude of Cabul, and possibly still farther south ; and

the last Russian surveys of the Pamir show that it extends

north-east as far as Tash-Kurgan (37° 45' N. lat., 75° E.

long.). At the foot of its north-western slope it has the

•mir plateau of Pamir—the "Roof of the World,"—with an area
liteau,

q£ about 37,000 square miles. A series of chains, gently

sloping and dome-shaped, rising 4000 or 5000 feet above

the level of the plateau, traverse it from south-west to

north-east, with a remarkable parallelism, dividing it into

a series of broad parallel flat-bottomed grooves or valleys,

which do not sink below 10,000, and sometimes 14,000,

feet above sea-level. Thus the features of the lower plateaus

of north-eastern Asia reappear here on a greater scale, hav-

ing the same characters and the same direction in the

plaitings of the earth's crust.

Nearly 150 miles to the north-west of the Hindu-Kush
lies the north-western border of the Pamir, fringed by the

lofty Trans-Atai Mountains. Their crest, covered with

snow, rises nearly 4 miles above the sea (Kaufmann Peak
23,000 feet) ; but the traveller approaching them from

the south would hardly guess their height, because their

southern slope towards the wildernesses' of the plateau,

themselves 13,000 feet high, is very gentle. The great

elevation of the border-chain is only realized when it is

3een from the Atai valley on the north, where its steep and
deeply furrowed sides tower up like a dark waU, from

11,000 to 14,000 feet high, above the high and broad valley

of the Kizil-su. The geological structure of the Alai

valley must not be inferred from its orographicoJ features,

otherwise we should describe it as longitudinal. It is

watered by the Kizil-su, which flows towards the west-

eouth-west and joins the Amu-Daria under the name of

Vaksh (or Wakhsh). On the north it has the lofty Atai-

Tagh range, also partiaUy snow-clad. On our best maps
the Trans-Atai Mountains are figured as an isolated range,

some 120 miles in length; and it cannot yet be affirmed

with certainty which chains of the Tian-Shan, possessing

the same border-ridge characters, ought to be considered as

its continuations. Further research is needed to determine

whether it is continued south-west by the Darvaz, or Lahor,

Mountains, where the group of lofty Sel-tau peaks feed the

extensive Fedtchenko glacier, or by the Hoja-Mahomet
chain on the left bank of the Amu-Daria.^ Thus the real

north-western limits of the Pamir are still unsettled.

As for the north-eastern continuations of the Trans-Atai,

the present writer is inclined to trace- them, not in the

Kokshat-tau, but in the Terskei Ala-tau and the high

mountains of Sary-yassy, wheie the Khan-Tengri lifts its

enow-clad granitic cap 24,000 feet above the sea, and is

surrounded by numerous vast glaciers (Semenofi's and
Mushketoffs Muz-art). It would thus separate, broadly

epeaking, the drainage area of the Tarim from those of

See G. Grum-Grziin&ilo. in Izeestia of Buss. Geoi;. Soc, vol. xxil., 1886.
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Lake Balkash and the Sea of Aral. Thus the border-ridge

of the Central Asian plateau would have a length of more
than 1000 miles from the Amu to Kulja, and the valleys of

the upper Naryn and Tekkes would therefore be homologous
with that of the Atai.

A girdle of alpine tracts, from 150 to 180 miles in

•width, which fringes the outer edge of the Pamir plateau,,

consists of shorter chains running parallel to the border
ridge and ranging from 11,000 to 17,000 and 20,000 feet

in altitude. They are separated by deep valleys, mostly
with three separate foldings of Azoic rocks. Some of these

ranges are covered with perennial snow and feed great
glaciers, among which Schurovsky and Fedtchenko glaciers

around the lofty Kok-su group are especially worthy of

mention. These subsidiary chains all belong to the oldest

system of upheavals, which have had a north-east direction,

and which at four different places are modified by more
modern ones having a north-western direction. In lat. 47°

N. the orographical structure becomes more complicated,

the alpine region being pierced by the broad Dzungarian
trench, which leads from the lowlands of the Irtish to the

heights of the Central Asian plateau. A high ridge—the

Tarbagatai—continued in the Tchinghiz (Jinghiz) and
Karkaralinsk Mountains, branches off north-westwards,

separating Turkestan from Siberia. Further east the Tian-

Shan is continued on our maps in an eastern direction ; but
our knowledge of it still remains very imperfect.-

A series of deep depressions,—Balkh, Ferghana, Issyk- Laca»«

kul, and Kulja,—sinking to low levels amidst the Tian-Shan '""*

highlands follow one another in a north-east direction. That rr^f^
*

of Issyk-kul is occupied by the lake of the same name shan.

(5000 feet above the sea), while the second and fourth, now
desiccated, are lacustrine basins. A great number of

smaller lacustrine basins, mostly filled with Tertiary con-

glomerates, occur higher up in the mountains. For the

orographer and tho geologist they are homologous with those

of the Altai and east Siberia (Bukhtarma, Us, Irkut, Bar-

guzin, and others). The rivers that issued from the high

alps had to pierce many parallel ridges in order to reach

the plains, and they frequently expanded into wide lakes

before cleaving through the chains of mountains the narrow
and deep transverse gorges by ^hich they descended to the

lower terraces.

Like the highlands of Siberia, those of Turkestan are Lowlani

fringed by a girdle of pl/iJus, having an altitude of from plai°«-

1000 to 1500 feet, and these again are skirted by an im-

mense lowland area reaching only 400, 300, and 150 feet,

or even sinking below the level of the ocean. These plains

and lowlands cover nearly 650,000 square miles. Some
geographers divide them into two portions,—the higher

plains of the Balkash (the Ala-kul and Balkash drainage

areas) and the Aral-Caspian depression, which occupies

nearly two-thirds of the whole and has been ably described

by M. Mushketoff under the appropriate name of Turanian

basin,—the Kara-tau Mountains being considered as the

dividing line between the two. The Balkash plains, more
than 1000 feet above the sea, and covered with clay, with

a girdle of loess at their foot, are well watered by the Ili

and other feeders of Lake Balkash (see Semtrtetchensk)

and on their rich prairies are the homes of numerous

Kirghiz. In the south-west the clayey soil becomes

saline. There is the Famine steppe (Bek-pak-data), while

in the Ak-kum steppe, which surrounds Lake Kara-kul,

large areas are covered yvith sands, partly shifting. A
gulf of clayey plains penetrates up the Ili into the in-

' The present writer is inclined to consider the " Eastern Tian-Shan
"

of oar maps, which runs east-south-east to Bagi-atch-kul, as a separata

chain belonging to the more modem system of north-wes».em upheavals,

meeting at its eastern extremity a chain which trends towards th«

north-cnst.

xxnr — 8o
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terior of the mountains, and its thick layers of loess form

the Kulja oasis. Another gulf, penetrating much more

deeply into the highlands up the trench occupied by Lakes

Ebi-Nor and Ayar, and joining the trench of the upper

Irtish, leads by an imperceptible gradient up to the plateau

of Central Asia. It is known as the " Dzungarian Gate,"

and a gate it has been since the dawn of history for whole

nations of nomads who have migrated from the ra^jidly

desiccating plateau down to the grassy prairies of Siberia

and Kussia. The plains and lowlands of the Turanian

bas'm are subdivided by a line drawn from north-east to

south-west along a slight range of hills running from the

sources of the Ishim towards the south-east corner of the

Caspian (Bujnurd and Elburz.edge of Khorasan). This

low range, which most probably separated the lowlands of

the Aral-Caspian region (submerged during the Pgst-Plio-

cen^ period) from the higher plains which had emerged by

the end of the Tertiary period, now divides the Transcas-

pian steppes from the somewhat different higher plains

(see Transcaspian Region). In the Turanian basin the

contrast between desert and oasis is much stronger than

in the Balkash region. Fertile soil, or rather soil which

can be rendered fertile by irrigation, is limited to a narrow

terrace of loess along the foot of the mountains (see Sye-

Dabia), and is surrounded by barren deserts. Even where

the loess spreads over terraces at some distance from the

mountains, as in the south-east Transcaspian region, it can

be cultivated only when irrigated. The dryness of the

climate is excessive : rain falls only where the hills cause

the clouds to condense, the soil elsewhere being moistened

only occasionally by a few showers. Two rivers only—

the Syr and the Amu—succeed in crossing the desert and

reaching the Sea of Aral. But their former tributaries no

longer run their full course: the glacier-fed Zerafshan dries

up amidst the gardens of Bokhara soon after emerging

from the highlands ; and the Tejen, the Murghab, and the

Andkho lose themselves amidst the fields of the Turcomans.

The only tributaries which the Amu retains are those which

have the whole of their course in the highlands. In the

north such formerly important tributaries of the Syr-Daria

as the Tchu, with' its subtributary the Sary-su, now dry

np some hundreds of miles distant from the main stream.

The arid desert absorbs every drop of running .water which

reaches its borders.

TTie whole area is now imdergoing geological changes on

a vast "(cale. Rivers have changed their courses, and lakes

their outlines. Far away from their present shores the

geologist finds indubitable traces of the recent presence

of the lakes in the shells they have left amidst the sands.

Traces of former rivers and channels, which were the main

arteries of prosperous regions within the period of written

history, have now disappeared. Of the highly developed

civilizations which grew up and flourished in Bactriana,

Bokhara, and Samarkand the last traces are now under-

going rapid obliteration with the desiccation of the rivers

and lakes. The great " Blue Sea " of Central Asia, the Sea

of Aral, which at a recent epoch (Post-Glacial) extended

south-west to Sary-kamysh, and tlxe shells of which are

found north and east of its present shores from 50 to 200

feet above its present level (162 feet above the ocean, and

245 above the Caspian), now occupies but a small portion

of its former extent. It covers a shallow depression, some

23,000 square miles in area, which is drying up with as-

tonishing rapidity, so that the process of desiccation can

be shown on surveys separated only by intervals of ten

years ; large parts of it, like Gulf Aibughir, have dried up

since the Russians took possession of its shores. Steamers

regularly ply on its waters and ascend both its tributaries.

The whole country is dotted with lakes, which are rapidly

disappewing under the hot winds of the deserts ; and the

clayey talcyrs of the steppes give evidence of thousands of

lakes which have quite recently ceased to exist, leaving

beds of clay kept wet by the condensed moisture of winter

and the few rain-showers of early spring.

like tlie higlilands of eastern Asia, those of Turkestan are mostly
built up of Azoic gneisses and metamorphio slates, resting upon
granites, syenites, old orthoclase porphyries, and the like. These
upheavals date from the remotest geological ages ; and since the

Primary epoch a triangular continent having its apex turned to-

wards the north-east, as Africa and America have theh's pointing

southward, rose in the middle of what now constitutes Asia. It is

only in the outer foldings of the highlands that Primary fossiliferous

deposits are found,—Devonian, Carboniferous, and Permo-Carbonio.

Within that period the principal valleys were excavated, and their

lower parts htive been filled up subsequently with Jurassic, Creta-

ceous, and Tertiary deposits. One of the most striking instances of

this is the very thick Cretaceous and Tertiary deposits which cover

the bottom of the valley of the Vaksh (right tributary of the Amn)
and are continued for about 300 miles to the north-east, as far as

the Atai valley,—probably along the edge of the Pamir plateau.

The deposits of the Secondary period have not maintained their hori-

zontal position. While upheavals having a north-eastern strike

continued to take place after the Carboniferous epoch,' another series

of upheavals, havmg a north-western strike, and occasioned by the
expansion of diabases, dolerites, melaphyres, and andesites, occurred

later, subsequently at least to the close of the Tertiary period, if not
also before it, dislocating former chains and raising rocks to the
highest levels by the addition of new upheavals to the older onea.

Throughout the Triassic and Jurassic periods nearly all Turkestan
remained a conrinent indented by guKs and lagoons of the south
European Triassic and Jurassic sea. Immense fresh-water Likes,

in which were deposited layers of plants (now yielding coal), filled

up the depressions of the country. Cretaceous and Tertiary deposits

occur extensively along the edge of the highlands. Upper and
Middle Cretaceous, containing phosphates, gypsum, naphtha, sul-

phur, and alum, attain thicknesses of 2060 and 5000 feet in Hissar.

Representatives of all the Tertiary formations are met with in Turk-
estan ; but, while in the highlands the strata are coast -deposits,

they assTime an open sea character in the lowlands, and their rich

fossil fauna furnishes evidence of the gradual shallowing of that sea,

until at last, after the Sarmathian period, it became a closed Medi-
terranean. During the Post-Pliocene period this sea broke up into

several parts, united by narrow straits. The connexion of Lake
Balkash with the Sea of Aral can hardly be doubted ; but this por-

tion of the great sea was the first to be divided. While the Sea of

Aral remained in connexion with the Caspian, the desiccation of

the Lake Balkash basin, and its break-up into smaller separate
basins, were already going on. The Quaternary epoch is repre-

sented by vast morainic deposits in the valleys of the Tian-Shan.
About Khan-Tengri glaciers descended to a level of 6800 feet above
the sea,- and discharged into the wide open valleys or syrts. It is

most probable that, when allowance has been made for the oblitera-

tion of glacial markings, and the region has been better explored, it

will appear that the glaciation of Turkestan was on a scale at least as
vast as that of the Himalayas. In the lowlaiids the Aral-Caspian de-

posits, which it is difficult to sepirate sharply from the later Tertiary,
cover the whole of the area. They contain shells of molluscs now
inhabiting the Sea of Aral, and in their petrographical features are
exactly like those of the lower Volga. The limits of the Post-Pliocene
AraJ-Caspian sea have not yet been fully traced. It extended some
200 miles north and more than 90 miles east of the present Aral
shores. A narrow strait connected it with Lake Balkash. The Ust-
Urt plateau and the Mugojar Mountains (see TtlEOAl) prevented
it from spreading north-westward, and a narrow channel connected
it along the Uzboi (see p. 512 supra) with the Caspian, which sent
a broad gulf to the east, spread up to Volga, and was connected by
the Manytch with the I31ack Sea basin. Great interest, geological

and historical, thus attaches to the recent changes undergone by
this basin ; but much still remains to be done before the numerous
questions arising in connexion with it can be settled. Since the
theoiy of geological cataclysms Was abandoned, and that of slow
modifications of the crust of the earth accepted, new data have been
obtained in the Aral-Caspian region to show that the rate of modi-
fication after the close of the Glacial period, although still very
slow, was faster than had been supposed from the evidence of similar

changes now going on in Europe and America. The eflfects produced
by desiccating agencies are beyond all comparison more powerfiil

than those which result from the earthquakes that are so frequent in

Turkestan. All along the base of the highlands, from Khojend to

Vyemyi, earthquakes are frequent ;' but, however destructive fit

life, their effects lie beyond the scope of our observational methods.

' Mushketoff's Turkestan (pp. 35, 681) seems to justify this con-

clusion.
' See I. Ignatieff, in Izvesiia of Russ. Geogr. Soc, vol. xxiii., 1887.
• For a list of them, see Izvesiia of Russ. Geogr. Soc., vol. xxiii.,'1887 j

also Orloff, in Mem. ofKazan Naturalists, 1873, liL
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The climate of West Turkestan is exceedingly dry and eoii-

tdnental. Although the country is comprised within the lati-

tudes of Sicily and Lyons, it has a south Norwegian Januaiy and

k Persian summer. Temperatures of more than 100° Fahr. in the

ehade are common, and the heat is rendered still more unbearable

by the reflexion from a soil destitute of vegetation. The winter is

for the most part so cold that the average temperature of January

is below the freezing point, and even reaches Fahr. Snow falls

for aeveral months on the lower Syr-Daria, and, were it not blown

away by the winds, sledge-communication would be possible. This

river is frozen for an average of 123 days every year in its lower

parts, and nearly 100 days at Perovsk. AtTashkend there is snow

during two months and temperatures of -10° Fahr. have been

measured. In 1876, on 24th October, almond-trees, vines, and

cotton crops were buried under a heavy snowfall. To the south of

Xhojend the winter becomes more clement. Absence of ram is

the distinctive feature of the climate. Although it rains and snows

heavily on the mountains, only 11 inches of rain and snow fall

throughout the year at Tashkend, at the base of the highlands

;

nd the steppes of the lower Amu have less than 3 inches. A few

ihowers are all that fall from the almost invariably cloudless sky

atove the Transoaspian steppes. The following table will illus-

trate the climate of Turkestan :

—

AkmoIInsk
BemipalatlQsk
Irghiz
Eazalinsk
Alexandrovsk
Kulja
Nukus
Petro-Alexandrovsk
Tashkend
Krasnovo'lsk
Yarkand (East Tut.)..

Lati-

tude.

Height
in feet.

Average temperature.

1020
690
300
100
-80
2100
215
S26

14S0
-70
«20

Tear.

28' -8

27*0
21°-8

45*-6

iV-2
4S*-7
63*

65'0
68* -3
69' -8

64°-2

January.

0-0
-0--7

8'-4

io*-a
25* -0

H•^
19-4

2D°'0

S6°-3
21 '-3

July.

69' -2

72- -6

76' -2

78"

78'0
76'-6

79* •«

77""5

83° -2

81'

7

Rain In

inches.

9-2

7-7

«1
7-9

2-9

2-4

11-8

The fauna of Turkestan belongs to the great zoo-geographical

domain of northern Asia, and is only dififerentated hj the presence

of species which have di3ai)peared from the peripheric parts of the

CId World and now find a refuge in the remotest regions of the

uninhabited plateau. From the great Palffioarctio region it is

distinguished by the presence of Himalayan species. The distmct-

ive animal of the Pamir plateau is the magnificent Ovis poll (con-

jeotured to be the ancestor of our common sheep), mentioned hy

Earco Polo and rediscovered by Syevertsoff. It breeds by thousands

on the Pamir, climbing the highest ridges, whioh it prefers to the

valleys. The region to which it is confined has the shape of an

ellipse,'vnth its longer axis running south-west to north-east The

animal is rare on the upper Naryn, and never penetrates to the

west of Sel-su. In the alpine tracts of the Tian-Shan, on the

borders of the Pamir, their horns and skulls are fi-equently met

with, but there the place of the species is now taken by Om kardini.

The wild horse, which occurred in Poland a few centuries ago, has

been discovered by Prejevalsky in the highlands of Dzungana and

described as Equus prjcvalskii by Polyakoff. The wild camel in-

habits the lonely plateaus south of the Ala-Shan ; but no descrip-

tion of it has been published. The other mammals of Turkestap

are mostly those which are met with elsewhere in north Asia. The

large Ught-coloured Himalayan bear {Ursus isaoclhiiiis)hi3 ita

home on the Pamir, and the smaUer, strong, white-clawed Uicconyx

np to the highest levels on the Tian-Shan. Antelopes, Lepus

lehmanni, Lagomys rutilus, various species of Arvicolie, and the

Himalayan long-taUed marmr.t (Ardoniys caudatus), the most char-

acteristic inhabitant of the alpine meadows, are the only mammals

of the Pamir proper. In the alpine region are found the badger

(MeUs taxus), the ermine [Fatorius ermineua) and six other Jtft«-

telida, the wild dog (Cania alpinus), the common and the black-

eared fox (a melanoiis), while the corsao fox (C. corsac) is met with

only on the plains. Two species of lynx, the cheetah {Fdis jubata),

mis mamU, and Felis irbis, this last extending westwards as far

as the Persian Gulf and eastwards as far as the river Amur, must

be added to the above. The tiger is met with only on the

lower Amu-Daria, except when it wanders to the alpme region in

pursuit of the maral deer (Cervus maral). The jackal la charac-

teristic of the steppes ; it banishes the wolves and foxes. Hares

are represented by several species, Lep^is lehmanni being the most

characteristic. Both the common and the long-tailed marmot {A.

baibaciiiM and A. caudatus) are found at the foot of the mountains,

as also four species of Spermophilus, three of voles, two of the

mouse, and three of the hamster. The Merionea (four species) and

the jerboa (five species) are only met with in the steppe region.

Of ruminanta, besides the sheep ( 0. poli, 0. kardini, 0. n igrimonlana,

0. heinsii), we find one mufflon {Musimon vignei), forraeriy known

only in the Himalayas, the Chinese antelope (Aniilope subguUurosa)

and the baiga antelope in the steppes, the Siberian ibex and another

goat, the yak, the zebu or Indian ox, the common ox, the camel.

and the dromedary. The wild boar is common in the reed thicketa

along the rivers and lakes, where it st^ys during the winter,

migrating to the highlands in summer. The hedgehog and porcu-
pine are common in the plains.

It would be' impossible to describe in a few words the avifauna.

No fewer than 385 species are recorded, most of them being middle-
European and Mediterranean. A large number were formerly known
only m the Himalayas, or in Persia, while others have their origin

in east Asia. The commonest are Jiiostly European acquaintances.
As for the very rich insect fauna, of which full descriptions are
now accessible, it is worthy of note that among the Lepidoptera of

the Pamir there is an interesting mixture of Tian-Shan with
Himalayan species. M. Grum-Grzimailo found on the Pamir th«
Colias nasles, a species characteristic of Labrador and Lapland

;

like the alpine planta which bear witness to a Glacial period

flora in the Himalayas, this butterfly is a survival of the Glacial

period fauna of the Pamir.*

As a whole the flora of Tmkesten belongs to that of Central Asi;»

which was formerly continued. by geo-botanista as far west as thi

steppes of Russia, but which must now be considered as a separate
region subdivided into two,—the Central Asian proper and tbat of

the Gobi. It has ite own habitus, notwithstanding the number
of species it has in common with Siberia and south-east Russia on
the one hand and with the Himalayas on the other, and this habitus

is duo to the dryness of the climate and the conscq^uent changes
undergone by the soil. Towards the end of the Glacial period the

Tian-Shan Mountains had a flora very like that of northern Caucasus,

combining the characters of the floras of the European Alps and the

Altai, whilo the prairies had a flora veiy much like that of the

south Russian steppes. During the Stone Age the human inhabit-

ants lived in foresta of maple, white beech, and apple trees. But
the gradual desiccation of the country resulted in the immigration
from the Central Asian plateau of such species as could adapt them-
selves to the dry climate and soil, in the disappearance of European
and Altaic species fi'om all drier parte of the region, in the survival

of steppe species, and in the adaptation of many of the existing

species to the needs of an arid and extreme climate and a saline soih*

At present the flora of Turkestan has a variety of characters, depend-

ing on the various physical aspects of the separate regions, the

Pamir vegetation and that of the Aral-Caspian steppes constituting

two types with numberless intermediate gradations.

There is no arboreal vegetation on the Pamir, except a few

willows and tamarisks along the rivers. Mountain and valley

alike are covered with soft carpete of grass, various species of

Fcstuca predominating almost to the exclusion of all others. In

the immediate vicinity of water the ryang {CarcX pAysoides] grows,

and a few patehes .are covered with Allium. To these may be

added a few Eanunculaeese, some Myosotis, low Scabioste, the common
Taraxacum, one species of Chamcrmilla, and a few Leguminosse. In

the north and west the Slipa of the Russian steppes supersedes

Festuca and afl'ords splendid pasture for the herds of the Kara-

Kirghiz. In the gorges and on the better-watered slopes of the

mountains the herbaceous vegetation becomes decidedly rich. Be-

sides the above-named there are many other Qramineee, such ai

the beautiful Lasiagrostis splendent, and whole seas of Scabiosx.

Ercmurus, of a variety of colours and 6 to 7 feet in height, forma

thicketa along with the tell Scorodosma fcetida. The northern

slopes of the Atai chain are richer in trees. Up to 12,000 feet full-

grown specimens occur of the artcha {Junipertts pseudo-Sabina),

characteristic of the whole northern slopes of the Turkestan high-

lands, the poplar, a very few birches (B. Sogdiana), and a nch
underwood of shrubs familiar in European gardens, such as Rhodo-

dendron chrysanthum, Sorbu3 aucuparia (rowan), Berbcris heteropoda

(berberry), Lonicera Talarica (honeysuckle), and Cratecgus (haw-

thorn). Farther east and north comes the Turkestan pine {Picea

Schrenkiana), while at lower levels there grow numerous willows,

black and white poplars, tamarisk, large Cdtis, as well as shrubs of

Eldagnus (wild olive), Hippophae rhamnoidcs (sallow thorn), Eubua

fructicosua (blackberry), Prunus ^inosa (blackthorn), and P. Ar-

mcniaca (apricot). The characteristic poplar, Populus divsrsi/olifi,

which does not seem to have found yet the shape of leaves best

suited to the climate, and therefore produces them in most striking

variety, and the dwarf Acer Lobdii—very different, however, from

the European maple—also occur.
- i nv d.

The above applies to most of the highlands of the Tian-Shau.

The drier southern slopes are quite devoid of arboreal vegetation.

1 For ampler Information, see Syevertsofl-s "Vertical and Horizontal Dirtri

bution of Turk-Stan Animsli.," in Izvatia of the Moscow Soc. of Amsteura ol

Nat Science 1877T Fedtchenko's " Travels to Turkestan," extending o«r 18

narts otvols xi Idx., rxi., xxiv.,and xxvl. of the same IzvisUa, and formmga

series of monogrtphs by .pecialists which deal wiih separate divisions of fte

rnlmal and vecetaVil^ kingclom (the flora by Kegel) ; Oshanin's Zoa-GKgraphKOl

Prowls iVjVrCton, Tashkend, 1880; drum-Grzimailo's "Flora and fauna

of
?"."•

in f.-.'«((a of Russ. Geogr. Soc. 1886; ITorX-. ^ Ihe Aral-Casp^n

ErKMim Butleroff's "Omith. of Nukus,'' in iltm. SI Pttenb. Soc. I^at., vol.

? W79rand the Journeys of Borschoff, Semenoff, SyeveTtwfT. Osten-Backen

(Scrtum. Tian.Shauicum). Segel, Pdevalsky, and many others. C/. also tor th.

ao^thrm parts of the region Bcports of the Afghan Boundary Commission.

» Bee jlTKraanoffB i«8earchesio/iues<i<i of Buss. Geogr.Soc., vol xxill., 1887.
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On the northern slopes, at the higher levels, only the Junipcrus
pseudo-Sabina grows on the mountains, and ricli meadow grasses

cover the sijrts. Lower down, at about 7500 to 8000 feet the'conifer

zone begins, characterized by tlie Picca, Schrenkiana, which furnishes
the inhabitants with timber and fuel. Of course the artcha and a

few other deciduous trees also occur. The richest zone is that
which comes next, extending downwards to 5000 and 4500 feet.

There woods of birch, several species of poplar, the maple {Acer
Semenovii), and a rich underwood spread over the mountain slopes.

Orchards of apple and apricot surround the villages. The meadows
are covered with a rich vegetation,—numberless bright Pxonix,
Tariegated Scahiosse, large Convolmilaccm, all kinds of Campanitlse,
dark-coloured Eremurus, splendid Umbclli/crw, yellow-flowered Gal-
luim, a mass of Jlosaccee, Althese, Glycyrrhizw, high-stemmed Scorod-
csma, fatida, and tall Qramincm. But, as soon as the soil loses its

fertile humus, it produces only a few of Phlomis, Alhagi camclorum,
Psammse, Salsolaceee, Artemisia, Peganujn, and some poppies and
Chamomillm, but only in the sprin". The invading steppe plants
appear everywhere in patches in the Turkestan meadows. Very
often— almost iilvariably on the drier southern slopes of the
mountains—the steppe vegetation climbs up to the level of the
alpine. Nowhere, perhaps, is the effect of various soils— loess,

clay, salt clay, and sand—upon vegetation better observable than
in the recently-emerged and arid regions of T::rkestan.

The "culture" or "apricot" zone is followed l)y the prfeirie belt,

in which black-earth plants {Slipa and the like) struggle for exist-

ence against invading Central Asian forms. And then come the
lowlands and deserts with their moving sandy harkhans, shors,

and takyrs (seeTRANSCASPiAN Regio.v). Two species of poplar {P.

pncinosa and P. diversifolia), Elmagnns angusti/oUa, the ash, and
a few willows grow along the rivers. Large areas are wholly
destitute of vegetation, and after crossing 100 miles of such a
desert the traveller will occasionally come upon a forest of saksaul
{Anabasis Ammodcndron). Contorted stems, sometimes of consider-
able thickness, very hard, and covered with a grey cracked bark,
rise out of the sand, bearing green plumes of thin branches, with
small greyish leaves and pink fruit. Sometimes the tree is a mere
knot peeping above the sand with a crown of thin branches. But
even these fantastic growths are rapidly being destroyed by the
Kirghiz herdsmen, who use them for fuel.' In spring, however,
the steppe assumes quite another aspect, being covered, except
where the sands are shifting, with a rich vegetation. Persian
Bpecies penetrate into Bokhara and the region of the upper Amu.
As already stated (p. 635), the climate of Turkestan varies con-

siderably from north to south. In Akmolinsk and Semiryetchensk
most of the kinds of corn which characterize Middle Russia
are grown. South of the Tchu and the Syr-Daria gardening is a
considerable industry ; and, although lye and wheat continue to

be .the chief crops, the culture of the apple, and especially of the
apricot (unjuk), acquires importance. Attempts are also made to

cultivate the vine. The inhabitants of the neighbourhood of Tash-
kend and Samarkand, as well as those of the much more northern
but better sheltered Kulja oasis, add the cultivation of the almond,
pomegranate, and fig. Vines are grown and cotton planted in

those districts. Finally, about Khojend and in Ferghana, where
ihe climate is milder still, the vine and the pistachio tree cover tlio

oills, while agriculture and horticulture have reached a high degree
>f perfection. Successful attempts are now being made to grow
She tea-plant in the Transcaspian region.

The arable land, being limited to the irrigated terraces of loess

already spoken of, occupies less than a fiftieth of the whole area of
West Turkestan, even when the Transcaspian deserts are left out
of account. The remainder is nearly equally divided between
pasture land and desert (sandy steppe and barren mountain).
Owing to a very equitable distribution of irrigation water in accord-
ance with Moslem law, agriculture and gardening have reached a
high stage of development in the oases. Two crops are usually
taken every year.'^ Wheat, barley, millet, pease, lentils, rice,

sorghum, lucerne, and cotton are the chief agricultural proilucts.

Carrots, melons, vegetable marrows, and onions are extensively
grown. Rye and oats are cultivated in Kazalinsk and Kopnt.
Corn is exported. Owing to the irrigation, total failure of crops
and consequent famines are unknown, unless among the Kirghiz
shepherds. The kitchen gardens of the Mohammedans are, as a
rule, aduiirably kept. Potatoes are grown only by the Russians.
The cultivation of cotton is rapidly extending (32,000 acres in

1886), as also is sericulture, which is chiefly carried on in
Ferghana, whence silk cocoons are an important item of export.
Cattle-breeding is extensively pursued, and in Russian Turkestan
alone recent estimates show 400,000 camels, 1,600,000 horses,
l,200,t}00 cattlf, and 11,000,000 sheep. This last figure, however,
is but a very rough estimate,—the flocks on the Kirghiz steppe
being so large that the proprietors themselves do not know their

r See Olya Fedtclicnku and Prof. Soroliinc's drawings of saksaul forests id
Alhnm of Views of liiisB. Turlestnn ; also Butt. Soc. Xut. Mojc, 1SS4, No. 1.

8 See MiUilenUorlTs very valuable sketches of agriculture in Ferghana in
ilrm. Acad. Sc. o/ 5( relersitirn, 1881.

exact numbers. Murrains are of frequent occurrence ; a recent ont
resulted in a terrible famine among the Kirghiz. Live cattle,

hides, wool, camel-hair, tallow, felt, and leather are exported to a

considerable extent.

The mineral wealth of Turkestan is considerable. Traces of

auriferous sands have been discovered at many places, but the per-

centage 0.^ gc'-d is too poor to make the working remunerative.
Silver, lead, and iron ores occur at several places ; but the want
of fuel is an obstacle to their exploitation. The vast coal-beds at

Kulja and several inferior ones in Turkestan are not yet seriously
worked, the total yearly output being only some 120,000 cwts.

The naphtha wells of Ferghana and the layers of graphite about
Sairam-Nor are also neglected. There are abundant deposits of
gypsum, alum, kaolin, marble, and similar materials. Notwith-
standing the salt springs of Ferghana and Syr-Daria, the salt lakes
of the region, and tne rock-salt strata of the Alexandrovsk.
Mountains, salt is iniported.

Turkestan has no manufacturing industry carried on by means
of machinery, except a few distilleries and two establishments for

dressing raw cotton. But there is a great variety of artisan work,
which, however, has been for some time declining and now stands
at a rather low level.' Trade is very actively carried on. Ita

importance may be judged by the fact that in 1876 27,900 camels
were used for the transport of wares to Tashkend. This town and
Bokhara are the chief commercial centres, the principal articles of
export to Russia, via Orenburg and Semipalatinsk, being raw cotton
and silk, cattle and their products, while manufactured wares are
imported in return. There is also an import and export trade to
and from Urumtchi and China, via Kulja and Ak-su.

Turkestan has been the theatre of so many migrations and con- Ethao-
quests that its present population could not fail to be very mixed, graphf,-
Both Aryans and Mongols (especially the Ural-Altaic branch) have
their representatives there, the former settled for the most part,

the latter chiefly nomad. The Ural-Altaians, or Turanians, are
numerically the predominant element, and consist of Turcomans,
Kirghiz, Uzbegs, and Sarts. The Turcomans inhabit chiefly that
part of Turkestan which is now known as the Tbanscaspiax
Region (y.u.). They number less than one million. The Kara-
Kalpaks ("Black Bonnets") may number about 50,000 in Turke-
stan, and some 300,000 in the Russian empire altogether. Very
little is known of their history. They are supjiosed to be but
recent immigrants to Syr-Daria, having come from the former
Bulgarian empire on the middle Volga. Their language and
habits are the same as those of the Kirghiz ; but for the last

century and a half they have had some acquaintance with agricul-
ture. Their pacific temper exposed them to the raids of tlie

Kirghiz, who compelled them first to settle in Dzungaria, then to

change their dwellings several times, and ultimately (in 1742) to
recognize the sovereignty of Russia. Even since that time they
liave been driven by the persecutions of their old enemies to

cross the Aral-Caspian steppes and seek refuge near Astrakhan.
The real masters of the steppes and highlands of Turkestan are
the Kirghiz, of whom there are two branches,—the Kazak (CossackJ
Kirghiz and the Kara (Black) Kirghiz or Burut (see KirohizX
The Uzbegs, who played a predominant political part in Turkestan
before the Russian conquest, are of Turco-Tartar origin and s)icak

a pure Jagatai dialect ; but they are mixed to a great extent with
Persians, Kirghiz, and Mongols. They are subdivided into clans and
lead a semi-nomadic life, j»reserving most of the attractive features
of their Turkish congeners—especially their honesty and independ-
ence. When settled they arc mostly designated as Sarts—a name
which has reference more to manner of life than to anthropological
classification, although a much stronger admixture of Iranian blood
is evident in the Sarts, who also speak Persian at Khojend and
Samaik.ind. Tarantchi or Taranji ("labourer" in Chinese) is tha
name given to those Sarts who were settled in the Kulja region by
the Chinese Government after the rising of 1758. They constitute
about two-fifths of the population of Kulja. After defeating the
Dzungails in the year 1865, they took the political power in Kulja
into their own hands, offering shelter to the Kirghiz who made
inroads on the Russian dominions. This was made a pretext for
the annexation of Kulja by Russia in 1871 ; but it has been since
restored to China. The origin of the Dzungafis is somewhat prob-
lematical. They number nearly 20,000, and inhabit the valley
of the Hi in Kulja and partly are settled in Russian Turkestan.
They are Mohammedans, but have adopted Chinese manners of life.

The Jlongolian branch is represented in Turkestan by Kalmucks
and Torgoutes (Torgod) in the north-east and in Kulja, where
they are mixed with Solons, Sibos, and Chinese. The Aryan
Tajak (see Tajak), the aborigines of the fertile parts of Turkestan,
were subdued by the Turco-Mongolian invaders and partly com-
pelled to emigrate to the mountains, where they are now known
as Galtchas. They constitute the intellectual element of the
country and are the princijial owners of the irrigated land,—thB
Uzbegs being their labourers,—merchants, and mollshs or priests.
They are Sunnite Mussulmans. The o ther representatives of Aryan

» See N. Majelf's Turkistan Exhibition o/ 1S36, Tashkecd, 1889,
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race in Turkestan are a few Persians, mostly liberate i sU res

;

Indians, who carry on trade and nsnry in tbe cities ; a few
Gipsies ; and the Russians. Among these last two distinct

dements mnst bo noticed,—the Cossacks, who are settled on the
borders of the Kirghiz steppe and bcve assumed many Kirghiz
features,' and the peasant-settlers who are beginning to colonize

Iho vallJy of the Ili and to spread farther south. Exclusive of the
toilitary, the Russians number about 75,000, nearly two-thirds

being in Semiryetchenak (Cossacks and peasants).

Turkestan has no lack of populous cities, which, notwithstanding
reaent Ticissitudes, continue to be important for their trade, while
several others are widely famous for the part they have played in

history. , Khokajjd,' Maeghilan, Namangan, and Andijan in

Ferghana ; Tashkend and Khojend in Syr-Daria ; Samarkand
in Zerafshan ; Bokhara and Khiva in the independent khanates
have each from 30,000 to 100,000 inhabitants.

Populous cities adorned with fine monuments of Arabian archi-

tecture, numerous ruins of cities decayed, grand irrigation canals

now lying dry, and written monuments of Arabian literature testify

to a time when civilization in Turkestan stood at a much higher

I
level than at present. This period was during the first centuries

after its conversion to Islam. Now all is in decay. The beautiful

mosques and madrasas are dilapidated ; no astronomers watch the
sky from the tops of their minarets ; and the scholars of the
madrasas waste their time on the most deplorably puerile scholas-

ticism. The inspiration of early belief has disappeared ; the ruling
motive of the moUahs (priests) is the thirst for personal enrichment,
&ad the people no longer follow the khojas (see p. 639 below). The
agricultural labourer nas preserved the nprightnes.'i, diligence, and
sobriety which characterize the Turkish peasant in Asia as well as

in Europe ; but the richer inhabitants of the cities are grossly

sensual. Centuries of wars, followed, by massacres and cruel

vengeance, an unceasing civil strife 'between parties disputing for

-enpremacy in the name of religion, conspiracies, appeals to
foreigners, and endless intrigues have hastened the decay of
Mohammedan civilization in the khanates of Turkestan and paved
the way for Russian conquest

Aects of It remains, however, an open question whether the Russians will
tnssiAn be able to bring new vigour to the country and awaken intellectual
jflncnce. life. They have failed to do so in eastern Russia, at Kazan, and

elsewhere, where both civilizations—the European and the Asiatic

—remain as thoroughly estranged from one another as they were
three centuries ago. This estrangement is not merely religious,

but social and economical The followers of Islam, whose common
law and religion know only of a temporary possession of the land,
which belongs wholly to the Prophet, cannot accept the principles
of unlimited property in land which European civilization nas
borrowed from Roman law ; to do so would put an end to all

public irrigation works, and to the system by which water is nsed
according to each family's needs, and so would be fatal to agricul-

itnre. When taking possession of Turkestan, the Russians began
to grant deeds establishing property rights over land in accordance
with Roman law. But a study of the Mohammedan system soon
put an end to so erroneous a policy, and Mussulman law is still

respected. The Russians have abolished slavery in Turkestan

;

and their nfle has put an end to the interminable intestine struggles,

which had weakened and desolated the whole region. The barbar-
ous tortures and executions which rendered Khiva notorious in the
East are no longer heard of; and the continual appeals of the
khojas for "holy" war against their rivals find no response. But
the Russian rule has imposed many new taxes, in return for which
Turkestan only gets troops of Russian merchants and officials, who,
instead of becoming the exponents of what is best in European
civilization, too often accept the worst features of the depraved
Mussulman civilization of the higher classes of the country. New
tribunals and new justices of the peace are about to be introduced

(1887) ; schools are being diligently spread ; but the wants of the
natives are set behind those of the children of the Russian officials

and merchants and the supposed necessities of Russification. A
consulting hospital for Mohammedan women has recently been
opened by women graduates in medicine at Tashkend.

East Titekestan.

As- already et&tfcd, by this name we designate that vast

depression in the great plateau of eastern Asia which lies

between the Tian-Shan Mountains in the north-west ; the

steep slopes of the Pamir and of the Tibet plateau,

bordered by the Kuen-Lun, in the south-west and south

;

the Attyn-Tagh in the south-east as far as Lake Lob-Nor

;

and in the north-east the still iriiperfectly known mountains

* Bee Collection of Papers on Turkealan, St Petersburg, 1876, by
MM. Syevertsoff and Khoroshkin.

' Each of these towns in small capitals is described in a separate

article.

which run east-south-east from the Tian-Shan, having the
Bagratch-kul on their northern slope.* Farther east the
Kuruk-Tagh and the steep slope of the Gashuii Gobi
separate East Turkestan from the higher terrace of the
plateau, so that about Lob-Nor the Tarim depression is

narrowed to a width of about 100 miles ; and on the 98th
meridian, at Lake Tchin-shen-ho, the steep edge of the
Gobi meets the spurs of the Nan-Shan Mountains.* This
region nas been and stUl is designated by a variety 6{
names, such as the Tangut Plain, West Gobi (a most in-

appropriate name, as already pointed out by Eitter), Alty-
shar or Jity-shar (the land of six or seven cities), Little
Bokharia, Kashgaria, and so on. In its physical features
it forms a connecting link between the Chinese territories

and the Aral-Caspian depression. It covers about 465,000
square miles, but has hardly more than 1,000,000 inhabit-
ants.

Although lying at a high altitude (Kashgar 4000 feet Physla*

and Yarkand 4120 feet), it has the character of a depres- 'o*'""*

sion in comparison, not only with the mountains, but also
with the lofty plateaus which surround it,—Tibet,. Pamir,
and the Tian-Shan syrts. It has a general slope towards
the east, and its lowest portions (formerly occupied by a
great lacustrine basin) are only 2600 feet above the sek."

At its north-east edge, i.e., at the foot of the remotest
offshoots of the Tian-Shan, M. Prjevalsky measured an
altitude of only 2600 feet. Its average altitude ranges
from 3100 to 3700 feet, increasing to 4200 at its outer
rim. No mountains or hills diversify its siu'face, which is

that of a high plain. All the mountains which enclose it

rise to considerable heights, far above the snow line. Thei
steep slopes of the Pamir culminate in Tagharma Peak
(25,360 feet). In the north the snowclad Kokshat-tau
and Kirghiznyn Ala-tau form a series of uninterrupted
chains, which reach a height of 24,000 feet in the Khan-
Tengri and have at their southern base the broad and high
alpine plateaus, or syrts, of which the Tutduz, dotted
with lakes, has acquired historical fame as the meeting-
place of the armies of Timur before his Dzungarian march.
On the southern borders of East Turkestan, in the Knen-
Lun and Karakorum Mountains, is the Dapsang—one of

the highest peaks of the globe ; and farther east the Altyn-
Tagh and the Nan-Shan (with Humboldt and Eitter
ranges), which are among the highest mountains of Asia,

separate it from tiie lofty Chaidam or Tsaidam plateau.'

East Turkestan is thus secluded by high mountains and
plateaus from the rest of the continent. Even the fewPa»»«
passes which lead to it climb to altitudes of. 14,000 feet.

It is open only towards the east, where it is connected
with the Gobi depression. Its position as the highway
from China to West Turkestan and the Dzungarian empire
has made it known, though only very imperfectly until

lately, through Chinese documents, the narratives, of the

journeys of Buddhist missionaries, and the travels of

Marco Polo, Eubruquis, and a few Jesuits. From a remote
antiquity it was crossed by caravans going from China to

Lake Balkash, Ferghana, and the Oxus. The route, after

crossing the Gobi, proceeded either to the Dzungarian
Gate, or, via Kashgar, to the high passes of Terek-Davan
and Muz-art, which led to Ferghana and Issyk-kul. Both
passes have a wide renown in Central Asia, the latter

especially, on account of its difficulties, one of which is a

' See the map of Asia, by A, Petermann, in Stieler's Hand-Atlas,
No. 68, where the orography of Asia is represented, in the present

writer's opinion, in a more trustworthy manner than on other maps o/

Asia,
* See map to Pigevalsky'e fourth Journey is Izvestia of Euss. Geogr

Soc., 1887.
' Barometrically observed, the possible error being abont 300 feet
' Prjevalsky, Reisen in Tibet und am oberen Laufi des Oelie^

Fltuaes, Jena, 1884.
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nuge glacier, wnicn has to be ascended with the help of

the ice axe.

One river only, the Tarim—now lost in tne marshes of

Lob-Nor—and its tributaries, water this jegion. It is

formed by the confluence of several rivers flowing from

the semicircle of mountains which fence in East Turkestan

on tlie south, west, and north. The Kashgar-Daria rises

under the name of Kizil-su on the Atai. The Yarkand-

Daria has its origin in a high valley between tke Kuen-

Lun and Karakorum Mountains, at the base of Dapsang,

from several streams, such as the auriferous Zerafshan,

which is fed by the glaciers of the Karakorum pass ; after

piercing the Kuen-Lun, it enters the plain, where its waters

are soon diverted to the fields and gardens of the Yarkand
oasis. The Khotan-Daria rises farther east in the same
valley, and also pierces the Kuen-Lun, its two branches

—

the Kara-kash and Urung-kash—being renowned for their

" black " and " white " jade. This river only reaches the

Tarim during the summer. The Tian-Shan Mountains

contain the sources of several feeders of the Tarim ; but

some of them no longer reach the main stream. The
Kizil-Kunghei disappears after having watered Utch-Turfan

(Uj-Turfan) ; the Ak-su meets the Khotan-Daria .at its

junttion with the Tarim ; but the Baidu-gol and the

Kutcha are lost in Lakes Baba-kul and Sary-kamysh.

From the Yutduz plateau comes the Haidu-gol, wliich

flows past Kara-Shar and enters the Bagratch-kul Lake,

whence it issues under the name of Kontcha-Daria, and,

crossing the east of East Turkestan from north to south,

joins the marshes of Lob-Nor ; thus the long-doubted con-

nexion between these two lakes—the northern and the

southern— really exists. The Tarim is navigable for

steamers from the confluence of the Yarkand and Khotan
rivers all the way to Lob-Nor.* These rivers, however,

do not bring life to the immense deserts, the aspect of

which recalls partly the Aral-Caspian depression and partly

the Mongolian Gobi. Their undulating surface is covered

with a gravelly soil, out of which all the finer particles have

been winnowed by the wind, and it resounds under the

hoofs of the passing hordes ; grass covers it only in the

beginning of spring. Here and there occur clayey deposits

with an efflorescence of salt, which is hard in summer but

impassable after rains. Then come immense areas of loose

sand, which is raised in clouds by storms of wind, and the

hills of which, moving on like waves, invade the cultivated

fields that have been conquered by laborious efi'ort from

the desert. The features with which the traveller in the

Sahara, or on the plateau of eastern Iran about Lake Zareh
(Hamun) is familiar, are here reproduced on the same
large scale.' The Takla-makan desert north of Khotan
covers 93,000 square miles—an area nearly equal to that

of Great Britain. As one approaches Lob-Nor, and thus

touches upon territory that has emerged at a still more
recent epoch, the desert becomes still drearier and still

less passable on account of the shifting sands. Lob-Nor
now consists of two basins : but the largest of them,
although it has an area four times as large as that of the

Lake of Geneva, can hardly be called a lake, since its

greatest depth is less than 20 feet, while reeds rise 20 feet

above the thin film of water and extend far beyond its

shores. In fact the whole of the region, notwithstanding
its considerable altitude above the ocean, has but recently

emerged from under water. During the later portion of

the Tertiary period it .was covered with an immense
Mediterranean sea, and even during the Post-Pliocene
period was occupied by a lake. But, as we see on a
smaUer scale in Finland and Sweden, where the higher

' At the confluence the Tarim has at low water a depth of 3 to 5
ket and a width of 190 yards ; towards I.ob-Nor the depth increases
SO 14 feet (Prjevalsiy, in Izvestia of Russ. Gtjog. Soc, 1887).

lacustrine depressions are more advanced in ma process of

desiccation than those situated at lower levels, so in Central

Asia the more elevated Tarim region is more advanced in

its desiccation than the Balkash basin, and this latter

again is in a more advanced stage of the same process than

the Aral -Caspian depression. The desiccation of East

Turkestan must have gone on, however, within historical

times at a much more rapid rate than geologists seem pre-

pared to admit. East Turkestan has not always been the

desert it now is. Many cities, in which Greek and Byzan-

tine coins have been found, lie buried beneath the sands,

and in one of these Buddhist statues have been discovered.

Indeed it is very probable that the great migration of the

first centuries of our era resulted from the necessity of

abandoning East Turkestati.

The climate is severe : a cold winter follows a huming summer. Clim«t».

A few showers slightly moisten the sui-face in spring ; but the summer
and autumn are rainless. The air.ig' continually charged with dust,

and often with sand.

The vegetation of the interior of East Turkestan is very poor, Flora.

being the same as that of the steppes fif West Turkestan. On the
sandy hills are some tamarisks and Elicagnus, rapidly being used
up as fuel ; along the rivers are copses of poplars, which have diffi-

culty in maintaining themselves, because no humus gathers in their

shade, the dry leaves being blown away by the storms and scattered

as dust over the desert ; and, finally, along the old beds of rivers

and lakes grow dense and rank beds of reeds, where the wild boar
has his habitat. Immense areas are covered with Salsolacese, and
the gravelly ground is clothed in spring with a rich carpet of grass.

The oases possess all the plants wHch are cultivated in West
Turkestan,—the mulberry, walnut, pear, apple, apricot, olive, and
vine. Cotton, rice, maize, millet, and wheat are grown ; and
Middendorffs ' remark, that on the edge of the desert we find the
best cultivated fields and the richest gardens, is still more appli-

cable to the oases of East than to those of West Turkestan. But
outside the oases desolation reigns. Wind freely modifies the sur-

face, carrying away the finest particles of the gravelly soil, breaking
down the larkhans as soon as man has destroyed the vegetation

which grew on them, and lifting the sand into the air and whirling
it along in columns of the most fantastic shapes.

As a rule, the mammals are not numerous, and the fauna closely Fann^
resembles that of the Tian-Shan. It seems, to be owing to the
loneliness of its deserts that East Turkestan has preserved the wild
ancestors of our domestio animals. Besides the wOd ass (Equvj
kcmionus), Prjofalsky discovered in the Dzungarian steppes the wild
horse—the real ancestor of our domestio horse—and on the pdateau
of Tsaidam the wild camel and the wild yak.*
Raw cotton and silk are exported-to a considerable amount ; but Indns-

of manufactured cottons only a rough mata is" sent to Semiryetchensk tries tmi
for the Kirghiz Somo sUk wares, carpets, and silk"gi'ain" are minerals
exported from Khotan, leather-ware from Yarkand, polished and
copper ware from Ak-su, and small iron ware from Kutcha. Stock-
breeding is of paramount importance, and cattle, asses, camels, and
sheep are reared in considerable numbers. Mineral resources are

not wanting, but the mining industry is in a primitive condition.

Gold is obtained from alluvial deposits at Kiria, coal at Kashgar,
jade in Khotan, and sulphiu- and saltpetre at Utch-Turfan.

It is only along the base of the mountains, where there is a fringe

of loess, and where streams bring the necessary moisture, that
human settlements have sprung up, or rather maintained them-
selves until now. The series of oases skirts the base of the Tian-
Shan and the Kuen-Lun. Kashgar stands at the apex of the angle
made by those two ranges, while Yanghi-hissar, Yarkand, Khotan,
and Kiria lie along the Kuen-Lun, and Utch-Turfan, Ak-su, Bai,

Kutcha, Kurta, Karashar, and Turfan along the Tian-Shan. Many
miles of desert separate these oases from each other ; and their

population could be, and has been, much greater than it is, for

there is no lack of water in the streams which rise beneath the
snow covering of the mountains. The various oases, which are

named after their chief towns, have always been nearly independent
of each other. Still, in the course of their much disturbed history,

Khotan, Yarkand, Kashgar, and Ak-su, one after another acquired

a kind of supremacy over the rest. At present Yarkand am} KasTi-

gar are the most important The city of Yarkand has nearly 60,000
inhabitantt ; it is surrounded by walls, and has a separate fort,

Yanghi-hissar ; ruins of old settlements are scattered around. Its

Chinese merchants c;arry on an active trade, and the Turkish popu-
lation are breeders of cattle on an extensive scale. Wheat, barley,

rice, beans, sorghum, mulberries, and a variety of fruit trees are
- . -^

» Op. cit.

' Prjevalsky, Beisen in Tibet, &c ; and WiUcins (naturalist of M.
Kuropatkin's expedition) in the Russian periodical Priroda, 1887, No. 3.
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grown in the gardens. Kashoas {q.v.), Eturonnded by s series of

populoos Tillagea, is the chief commercial centre, owing to its posi-

tion on the highway to Lake lesyk-kul. It is surrounded by forts,

one standing at the confluence of the Kashgar pnd Yarkand rivers.

Khotan iq.b.) or Iltchi (also Yu-thian), a very populous city under
the Han dynasty of China (206 B.0.-1 A.r.), has much declined of

late. It is renowned for its gold mines, and especially for its jade

and its musk. Copper kettles, carpets, soma silk, and felt ware
are manufactured. Sanju (7000 houses), Kilian, Pialma, Guma,
Earj^tyk, and Posgan, on the slopes of the Kuen-Lun between
Yarkand and Khotan, are the richest parts of the region. Naya,
Kiri^, Tchira, all on small rivers flowing from the Kuen-Lun, con-

tinue the lino of oases towards the east, terminatingin TchertcheB,
which now consists of but a few score of houses. The oases at the

base of the Tian-Shan are Utch-Turfan (TTst-Turfan), Ak-su (formerly
the capital of Sairam), Bai, Kutcha with Shah-yar, Bugur, Kurta,
Karashar, and Turfan. Their inhabitants grow com to a consider-

able amount, and keep numerous herds of cattle and flocks of sheep.

The chief exports are wool, fowls, and the horns of the maral deer.

On the lower Tarim, where a few settlements, supported chiefly by
fishing, continue to struggle against the encroaching desert, the
ruins of formerly populous towns testify that the region was not
always the dreary waste it now is.

The population is mixed, Aryans and Turanians being thoroughly
tntenniiigled. On the slopes of the Pamir, abo'^ Sary-kol, there

J3 a purely Aryan population of Persian Galtch^ . Kirghiz and
Kara- Kirghiz inhabit the slopes of the Tian-Shan. Ktlmucks occur

in the north-east ; and in the central parts the population consists

of Turkish Sarts and Uzbegs and of Persian Tajak,—the Mongolian
element increasing towards the north-east The language is

Turkish, like thit spoken in West Turkestan, with several varieties

of patoia and a considerable addition of Chinese words. As a rule,

the inhabitants of East Turkestan have an air of poverty. There
are no rich mosques in their towns, such as those of Samarkand
iind Bokhara ; the houses are of unbaked brick and poorly furnished.

The di-ss is that customary in West Turkestan. But the habits

of the people differ to some extent and the women enjoy greater

liberty than in other Mohammedan countries: they go in the streets

nnveiled ; free marriages, contracted for short terms, are not un-
frequent. As a rule, the position of women is more independent
—a feature noticed even by the earliest travellers in the country.
The aggregate population of East Turkestan, estimated between

575,000 and 1,500,000 in 1825, is now (1887) hardly more than
1,000,000. Kuropatkin estimates it at 1,200,000, Forsyth at 600,000.
The population of the chief towns may be stated approximately as
follows—Yarkand, 60,000 ; Kashgar, 60,000 ; Khotan, 40,000 ;

Sanju, 35,000 ; Ak-su, 20,000 ; Kiria, 15,000 ; Yanghi-hissar. 10,000

;

Kargatyk, 10,000 ; Kurta, 6000.

It appears very probable that at the dawn of history East Turke-
stan was inhabited by an Aryan population, the ancestors of the
present Slavonic and Teutonic races, and that a civilization not
inferior to that of Bactriana had already developed at that time in

the region of the Tarim-J Our knowledge, however, of the history
J>f the region is very frilgmentary until about the beginning of the

Christian era. When the Huns (Hiong-nu) occupied west and east

Mongolia in 177 B.C., they drove before them the Yue-chi (Yutes,

Yetes, or Ghetes), who divided into two hordes, one of which in-

vaded the valley of the Indus, while the other met the Sacse in

East Turkestan and drove them over the Tian-Shan into the valley

of the lU. Thus by the beginning of our era the Tarim region had
a mixed population of Aryans and Ural-Altaians, some being settled

agriculturists and others nomads. There were also several inde-

pendent cities, of which Khot&u was the most important. One
portion of the Aryans emigrated and settled in what is now
Wakhan (on the Pamir plateau), the present language of which
seems very old, dating anterior to the separation of the Vedic and
Zend languages. In the 1st century the Chinese extended their

rule westwards over East Turkestan as far as Kashgar. But their

dominion seems to have been merely nominal, for it was soon shaken
off. By the end of the 5th century the western parts fell under
the sway of the "White Huns" or Ephthalites, while the eastern

parts were under Tangut (Thygun) dominion. The Chinese, how-
ever, still retained the region about Lob-Nor. Buddhism penetrated

into the country at an early date ; but ia East Turkestan there

were also followers of Zoroastrianism, of Nestorian Christianity,

and even of Manichaeism. An active trade was carried on by means

1 Such Is the conclusion reached by Laesen (Indixhe Allerthumskunde), and
supported by M. Grigorieff (Ritber's Asien in Russ. transl. ; Addenda to " East
Tarkestan," in Kuesian). In connexion with the objection based upon the
eub-boreal character of the regions which were the cradle of the Aryans, as
proved by the ao-called palaeontology of the Aryan languages, it ^'ay be ob-
served that by the end of the Glacial, and during the earlier Lacustrine (Post-
Olacial) period, the vegetation of Turkestan and of Central Asia was qnite
different from what it i3 now. It was Siberian or north European. The
researches by M. Krasnoff (see above, p. 635) as to the characters of the former
fior« of the Tian-3han, and the changes it has undergone in consequence of the
extremely rapid desiccation of Central ^Asia, must be carefully borne in mind
In all speculations founded upon the testimonjr of language aa to the original
home of the Aryans.

of numerous caravans. The civilization and political organization
of the coimtry were dominated by the Chinese, but were also in-

fluenced to some extent by Grfeco-Bactrian civilisation. Buddhism
spread rapidly in the south-west, and the study of Paii became
widely diffused. Our information as to the state cf the country
from the 2d century to the first half cf the 7th is slight, and is

chiefly derived from the Journeys of the Buddhist pilgnm Fa-hien
in 399, E ng-ycn in 618, and Hwen-t'sang in 629. By this time
Buddhism had reached its culminating point : in Khotan there were
100 monasteries and BOOO monks, and the Indian sacred literature
was widely diffused ; but ?lready thero were tokens of its decay.
Even theil the eastern parts of the Tarim basin seem to have been
gi-wing less and less populous. To the east of Khotan cities which
wero" prosperous when visited by Song^yun had a century later
fallen into ruins, while their inhabitants had migrated westwards.
Legend has it that all the inhabitants of Go-lao-lo-tsia were buried
in a sandstorm, and this seems to be.but a poetical way of represent-
ing a phenomenon which was steadily going on in East Tuikestan.

Little is known about these regions during the 7th, 8th, and 9th
centuries. In the 7th century the Tibetan king, Srong-btsan, with
the help of the western Turks, subjugated the western part of the
Tarim basin. During the following century the Mohammedans
under Kotaiba, after several excursions into West Turkestan, took
Samarkand, Fer'ghana, Tashkend, and Khokand (712-713), and
invaded East Turkestan, penetrating as far as Turfan and China.
The Chinese supremacy was not shaken by these invasions. But,
on the outbreak of internal disturbances in China, the Tibetans
took possession of the western ])roviuces of China, and intercepted
the communications of the Chinese with Kashgaria, so that they
had to send their troops through the lands of the Hui-khe (Hoei-ke,
or Hoei-hu). In 790 the Tibetans were masters of East Turkestan

;

but their rule was never strong, and towards the 9th century we
find the country under the Hoi-he. Who these people were ia

somewhat uncertain According-to Chinese documents, they came
from the Selenga ; but most Orientalists identify them with the
Uigurs. In the opinion of M. Grigorieff, whom we follow in this
sketch," the Turks who succeeded the Chinese in the western parts
of East Turkestan were the Kailuk Turks, who extended farther
south-west up to Kashmir, while the north-eastern parts of the
Tarim region were subdued by the Uigurs. Soon Mongolian hordes,
the Kara-Kitais, entered East Turkestan (11th century), and then
penetrated into West Turkestan, Khiva falling under their dominion.
During the following century Jenghiz Khan overran China, Turke-
stan, India, Persia, Russia, and Hungary; Kashgaria fell under his
rule in 1220, though not without strenuous resistance followed by
massacres. The Mongoli.'in rule was, however, not very heavy, the
Mongols merely exacting tribute. In fact, Kashgaria flourished

under them, and the fanaticism of Islam was considerably abated.
Women again acquired greater independence, and the religious

toleration then established permitted Christianity and Buddhism
to spread freely. This state of affairs lasted until the 14th century,
when Tughlak Timur, who extended his dominions to the Kuen-
Lun, accepted Islam. He transferred his capital from Ak-su to

Kashgar, and had a summer residence on the banks of Issyk-kuL
His son reigned at Samarkand, but was overthrown by Timur-lanc
(see Timur), and the reign of the great conqueror was a ferii »

source of suffering to the region. To put an end to the attacks of

the wild Tian-Shan tribes, he undertook in 1389 his renowned
march to Dzungaria, which was devastated ; East Turkestan also

suffered severely

The re-introduction of Islam was of no benefit to the Tarim region.

In the 14th and 15th centuries Bokhara and Samarkand became
centres of Moslem scholarship, and sent great numbers of their

learned doctors to Kashgaria. Eubruquis, who visited East
Turkestan in 1254, Marco Polo between 1271 and 1275, and Hois
in 1680, all bore witness to great religious tolerance ; but this

entirely disappeared with the invasion of the Bokharian mollahs.

They created in East Turkestan the power of the khojaa, who
afterwards fomented the many intestine wars waged between the

rival factions of the White and the Black Mountaineers. In the

17th century a powerful Kalmuck confederarion arose in Dznngoria,

and extended its sway over the Hi and Issyk-kul basins, having its

capital on the 111. To this power or to the Kirghiz the " Whites "

and "Blacks" alternately appealed in their struggles, in which
Yarkand supported the latter and Kashgar the former. These
struggles paved the way for a Chinese invasion, which was supported

by the White khojas of Kashgar. The Chinese entered Dzungaria

in 1758, and there perpetrated a terrible massacre, the victims being

estimated Lt one million. The Kalmucks fled and Dzuugaria be-

came a Chinese province, with a military colonization of Sibos,

Solons, Dahurs, Chinese criminals,' and Moslem Dzungars. The
Chinese next re-conquered East Turkestan, marking their progress

by massacres and transporting 12,500 partisans of independence to

the Hi valley. Hereupon the dissentient khojas fled to Khokand
and there gathered armies of malcontents and fanatic followers of

3 See Hitter's AsUn, " East Turkestan " (Buss, trans.), ii. £32 ; also Kuropat-
kXa's Kashgaria,
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Islam. Several times they succeeded in overthrowing the Chinese

rule—in 1825, in 1830, and in 1847—but their successes were never

permanent. After the "rebellion of the seven khojas" in 1847

nearly 20,000 families from Kashgar, Yarkand, and Ak-su fled to

West Turkestan through the Terek^D.avan pass, many of them
perishing on the way. In 1857 auotheriiisurrectiou broke out ; but

a few months later the Chinese again took Kashgar (for the details

see Kashgar). In the course of the Dzungarian outbreak of 1864

the Chinese were again expelled; and Yakub Beg became master

of Kashgar in 1872. But hve years later he had again to sustain

war with China, in which he was defeated, and East Turk»istan

Sonce more became a Chinese province.

Bibliography.—The literature on Turkestan has of late years become very
'Toluminou8, especially in the form of papers scattored tlirough the periodicals
?ubli3hed by the European Geo^aphical Sot ieties and other scientific bodies,
he reader is refevred to the following works as titled to facilitate research.

iVola. vi. and vii. of Elis^e Reclus'sG^t/rapAtc Univsrselle cont&in maps showing
the routes of the chief explorers. Prof. MuHhketoCTs Turkestan (In Russian,
vol. i. 1886) contains an excellent critical analysis of all explorations of Turke-
stan and works thereupon, and the information they contain with regard to
the physical geography and geology of Wetit Turkestan. Prof. Grigorieff's

addendA to Hitter's Asien embody the wholo of the oZdcr aad more modern

researches Into the geography and liistory of East Turkcstai. down to 1873..

Amu and Uzboi (Saratotf, 1879), by the chief of the Aanu-Daria expedition,
and BogdanofTs Review of Expeditions and Explorations in the Aral-Cawian
Region from J?:0 to 1S7U (St Petersburg, 1875) are most useful works. Prof.
Lenz's paper " Ueber den frilheren Lauf des Amu-Daria, in Mem. Acad. Sc. St
Petersburg, discusses valuable information borrowed from ancient Bources.
Mezhoffs Turkeslanskiy Sbornik ia a catalogue of the Central-Asian library at
Tashkend, and his annual "Index" contains full claasilled lists of Russian
geographical literature. Of works of a general character, with descriptions of
both regions (apart from travels), the following, arranged in chronological
order, are worthy of mention :—SemenoBTs "Tian-Shan," being vol. i. of Rltter'a

Asien (Russ. trans., 1856); GrigorieCTs "East Turkestan," forming two vols, of
Rltter's Asien (Russ. transl., 1809 and 1873) ; Byevertsoff 8 "Vertical and Hori-
zontal Distribution of Mammalia in Turkestan," iu Izvestia Lub. Est. of Moscow,
1873 ; WenjukofTa Die Russtsch-Asiatischen Gremlandc (trans, from Russian by
Krahmer, Leipsic, 1874); Hellwald's Centralasien, 1875; Pctzholdt'a Umschau
im Russ. Turk., 1877 ; Kuropatkin's Kashgaria, 1879 (i«artially translated into
French); Kostenko's Turkeslanskiy Krai, 3 vols., 1880, very copious translations
from which are embodied in T^nsdell's Central Asia, but unhappily too inti-

mately combined with less useful information ; Schlagintweifs Reisen in Indien
uTid Hochasien, vol. lii., East Turkestan; Prjevalsky's three joumeyB to
(Central Asia (the first two translated into English ; all three in German); Olga
Fedtchenko's Album of Views of Russ. Turk., 1685; Nalivkin's History of the

Khanate of Kokand (in Russ.), Kazan, 1885 ; Vambery's Das Tiirkenvolk, 1885

;

Roskoschny's Afghanistan u. angrem. Lander (for Afghan Tink.); and Mushke-
toffs Turkestan, vol. i. (in Russian), 1830. (P. A. K.)

T U KKE Y

Part I.

—

Histoey.

SOMEWHERE about the second decade of the IStli

century the little Turkish tribe which in due course

was to found the Ottoman empire fled before the Mongols
from its original home in Central Asia, and, passing through

Persia, entered Armenia, under the leadership of SuleymAn
Er-Togb- Shih, its hereditary chief. His son, Er-Toghrul, who
'"•• succeeded him as head of the tribe, when wandering about

the country with his warriors came one day upon two

armies engaged in a furious battle. Er-ToghruI at once

rode to the assistance of the weaker party, who were on

the point of giving way, but who through the timely aid

thus rendered not only regained what they had lost but

totally defeated their enemies. The army thus saved from
destruction proved to be that of 'A14-ud-Din, the Seljilk

sultan of Asia Minor, and their adversaries to be a horde

of marauding Mongols. By way of recompense for this

service 'AJA-ud-Dln granted to Er-Toghrul a tract of land

on the Byzantine frontier, including the towns of Sugut

>'0«min. and Eski Shehr. 'Osmin, the son of Er-Toghrul and the

prince from whom the race derives its name of 'GsmAnli (see

Turks, p. 661 below), corrupted by Europeans into Otto-

man, was born in Sugut in 1258 (a.h. 656). While stiU

young 'Osmin won from the Greeks Karaja HisAr (Kara-

hissar) and some other towns, on which account he received

from his suzerain, the Selj\ik sultan of Kenya (Konieh), the

title of beg or prince, along with the drum and the horse-

tail standard, the symbols of princely rank.

Early In 1300 (699) the Seljiik empire (see Seuxtes) fell to

Turkish pieces under the onslaught of the Mongols, who were, how-
pnnci.

gygp^ powerless to replace it by any government of their

own. Thereupon ten separate Turkish dynasties arose from

its ruins : that of Karasi sprang up in ancient Mysia, the

houses of §aru Khan and Aydin in Lydia, of Mentesha in

Caria, of Tekka in Lycia and Pamphylia, of Hamld in

Pisidia and Isauria, of Karaman in Lycaonia, of Kermiyan

in Phrygia, of Kizil Ahmedli in Paphlagonia, and of

rOsmin in Phrygia Epictetus. These principalities were

kll eventually merged in that of the 'OsmAnlis, once the

least among them, and the inhabitants assumed the name of

pttoman. Hence by far the greater portion of the people

lulled Ottomans owe their name to a series of political

(events. On the collapse of the Seljiilj power the Greeks

Iretained hardly any possessions in Asia except Bithynia and

Trebizond. Armenia was abandoned for a time to roving

Tatar or Turkman tribes, till some sixty or seventy years

later one or two petty local dynasties sprang up and

founded short-lived states.

The year 1301 (700), in which 'Osmdn, who shortly

palities.

before had succeeded his father, first coined money and faatid-

caused the khutba, or public prayer for the reigning >"B >»'

monarch, to be read in his name—the two prerogatives of
Ottoman

an independent sovereign in the East—may be regarded as''"""^'

the birth-year of the Ottoman empire ; and it was about
this time that his followers and subjects began to call

themselves 'Osmdnlis, or, as we might render it, "Osmanites.

Having thoroughly established his authority in his capital

of Yeni Shehr, 'Osmdn began to wrest from the Greeks
many of the neighbouring towns and strongholds, among
others Ayina Gol and Koyun Hisdri, routing before the

last named a large Byzantine army. He then turned his

attention to the administration of his state, and such was
the feeling of security he succeeded in establishing that

large numbers of people from the surrounding districts

flocked into his dominions and became his subjects. After

six years of peace several of the Byzantine castellans of

the neighbourhood, instigated by the governor of Brusa
(Broussa), made a simultaneous attack upon the Ottomans,

but "Osmdn totally defeated them and sent in pursuit Kara
'AH Alp, who took possession of aU their domains. Ghdzdn,
the khan of the Mongols, who had entered into an alliance

with the emperor of Constantinople, sent to all the Turkish

princes an arrogantly worded message forbidding them to

do any hurt to the Byzantine territories. ,To show how
light he held this menace, 'Osmdn assembled an army
forthwith, marched to Nicsea and thence to the Bosphorus,

lajdng waste the country as he went and taking possession

of a number of towns and villages. Michael, called by
the Turkish historians Kosa Mlkhdl or Michael Scant-

beard, the governor of one of these, embraced Isldm and

became one of the most trusted oflScers of 'Osmdn ano

of his son and successor Orkhan. The descendants o)

this Michael were the hereditary commanders of -the

akinjis, a corps of light cavalry who played a great part

in the early Ottoman wars. The first service on which

Michael was employed was to destroy, along with Orkhan,

a Mongol horde that had taken and pillaged the Ottoman
town of Karaja Hisdr. Meanwhile 'Abd-ur-Rahmdn and
Akcha Koja, two of 'Osmdn's generals, were adding to

the Ottoman dominions in the north, capturing several

towns and laying siege to the city of Nicsea. The Ottoman
chiefs next resolved to acquire Brusa, the natural capital

of these parts. So they built round it a series of towers, in

which they placed garrisons, with the view of intercepting

communications and eventually starving the city into sub-

mission. At length, in 1326 (726), after a desultory siege

of eight years, the keys were, through the intervention of

Mikhdl, handed over to Orkhan, who was in command of

the Ottomans, and the townspeople were allowed to ransom
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themselves for 30,000 seqiiins. Very 'soon after this 'Osmia

died, aged seventy, at Sugut, whence his remains were

carried for burial to Brusa. 'OsmAn was distinguished for

piety and generosity as well as for equity and -courage.

He cared nothing for amassing wealth, and on his death

his personal effects were found to consist of two or three

suits of clothes, a few weapons, some horses, and a flock

of sheep. And so high was his reputation for justice

that, we are told, many of the Asiatic subjects of the

Caesars fled to him for that protection which their own
rulers would not or could not give them.

^ Orkhan, who succeeded his father 'Osm4n, continued

the war against the Greeks, taking from them Nicomedia,
Nicaea, and many of the towns which they still retained

in Asia. Hitherto the Ottomans had not interfered with
the other Turkish states; but now Orkhan, granting a

short respite to the Byzantines, took advantage of a dis-

pute regarding the succession to the throne of Karasi,

entered that principality, and annexed it to his own domin-
ions. To his son SuleymAn the Ottomans owe their first

establishment in Europe : one night that prince, accom-
panied by a few companions, crossed the Hellespont on
a raft and surprised the town of Galipoli (GaUipoli). The
next day he brought over a number of Turkish troops,

with whose assistance he possessed himself of many of

the neighbouring towns and villages ; but his career was
cut short by a fatal fall from his horse when out hunting.

Orkhan did not long survive his son, grief at whose un-

timely end is said to have hastened his own death, in

1359 (761). This monarch is celebrated for the number
of mosques, colleges, and other public institutions that

he founded. During his reign the Ottoman army was
thoroughly organized, and a body of regular paid soldiers

was raised, which formed the nucleus of the military power
of the state, though the old irregular militia was still called

out whenever a campaign was to be undertaken. The
famous corps of the janissaries (Turkish yeni cheri, i.e.,

" new troop ") was instituted at this time. It consisted

of the children of Christian subjects, who were educated
ELS Mussulmans and brought up to a military life.

Having taken the city of Angora from certain territorial

lords who, incited by the prince of Karaman, had attacked

the Ottoman dominions, MurAd I., the' son and successor

of Orkhan, found himself free to extend his possessions

across the Hellespont. He forthwith passed over into

Europe, where he and his generals soon reduced almost all

Eoumelia, capturing Adrianople, Philippopolis, and many
other places of importance. These successes alarmed the

Christian princes, who determined to make a vigorous efi'ort

to drive the Turks back into Asia. The kings of Bosnia,

Hungary, and Servia accordingly marched with a large

army upon Adrianople, but were surprised during the night

and completely defeated by an inferior Turkish force.

Some time after this victory Murid returned to Asia, where
he celebrated the wedding of his son Biyezld with the

daughter of the prince of Kermiydn, a large portion of

whose territory was made over to the "OsmAnli monarch
as the dower of the bride. Next year, when MurAd set

out to inspect his new possessions, he met the prince of

Hamld, whom he constrained to sell aU bis dominions.

The Karaman prince, ever the jealous rival of the Ottoman,
now stirred up some of the Turkman tribes to ravage his

enemy's land; but Mur4d was beforehand with him, and,

entering his country, defeated him and annexed the district

of Ak-Shehr to his own kingdom. The Bosnian and
Bulgarian princes having allied themselves against the
sultan, the Turkish commander in Europe invaded Bulgaria,

which was speedily subdued and added to the Ottoman
posjsissions. Murdd next entered Servia and advanced to

the plain of Kosovo, where he found awaiting him the

levies of Servia, Bosnia, Hungary, Albania, and Walachia.
The Turks, though far inferior in number to their adver-
saries, gained a complete victory, 1389 (791), but it was
purchased with their sovereign's life. After the battle

Murid was riding over the field with some of his people,
when a wounded Servian, who was lying among the .'ilain,

sprang up and stabbed him so that he died almof.t im-
mediately afterwards. In consequence of this battle Servia
became subject to the Turk.

Bdyezld I.,8urnamedYildirira, "Thunderbolt,"onaccouifi
of the fury of his attack and the rapidity of his movements,
received the oath of fealty on the battlefield of Kosovo.
He did much to secure the position of the Ottomans, in

Europe, taking many of the towns which still remained to

the Christians in Eoumelia. In Asia he annexed the

remaining Turkish principalities, and pushed his conquests

as far as Csesarea and SivAs. The Christians made another

great eflbrt to free themselves from their Eastern foes :

whilst BAyezld was a'jsent in Asia, the king of Hungary
led a powerful army, in the ranks of which were many
knights of France and Germany, into the Ottoman domin-
ions and laid siege to Nicopolis. Bdyezld sped to the

rescue, and inflicted an overwhelming defeat on the Chris-

tians. He next turned his attention to Constantinople,

the reduction and annexation of which he had long medi-

tated, when he was summoned to meet Tlmiir, the Tatar

conqueror, who had invaded his Asiatic . dominions and
taken Slvds. The Ottoman and Tatar hosts encountered

each other outside Angora, and there the former sustained

their first disastrous overthrow, BAyezid being taken

prisoner and his army practically annihilated. Next year,

1403 (805), he died in captivity; the story of his having

been imprisoned in an iron cage is not confirmed by the

Turkish historians, and is most probably fictitious. After

this victory Tlmiir overran the Ottoman territories in Asia,

taking and sacking Brusa, Nicaea, and many other cities.

With a view to the complete annihilation of the "Osmdnli

power, he restored the independence of the Turkish princi-

palities which Bdyezld had annexed, and placed them
under the rule of their former emirs.

On the withdrawal of Tlmiir from Asia Minor the four

surviving sons of Bdyezid fought for what was left of their

father's kingdom ; after ten years of civil war success

finally rested with Muhammed, who alone of the four is Miihan

reckoned among the Ottoman sovereigns. The attention ™'^'' '

of the new sultan, whom his people called Chelebi Muham-
med or Muhammed the Debonair, was turned rather to

the restoration of his father's empire than to the conquest

of neighbouring countries. In Europe he lived on amicable

terms with the Byzantine emperor, and the Christian kings

further north did not venture to make any serious attack

upon him. But in Asia he had to contend with many
enemies, the most formidable of whom was the emir of

Karaman, who, having been defeated and made prisoner,

was generously pardoned and restored to liberty. Another

difiiculty with which Muhammed had to deal was a strange

religious outbreak : a vast number of fanatic dervishes,

headed by an apostate Jew and a Turkish adventurer of

low birth, rose in revolt, and were only dispersed after

several bloody battles. This sultan, who was much be-

loved by his subjects and is spoken of with praise by the

Byzantine historians, was stricken with apoplexy while

riding in Adrianople, and died almost immediately in the

thirty-third year of his age, 1421 (824).

The first care of his son and successor Murdd II. was

to rid himself of a pretender to the throne who, aided by

the Greek emperor, had made a descent upon the Asiatic

shore of the' Dardanelles. This adventurer was soon de-

feated and pursued to Adrianople, where he was taken

and hanged. In revenge for the assistance rendered to

xxin. — 8

1
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his enemy, the sultan invested Constantinople, but he was
compelled to relinquish the siege in order to subdue a

revolt headed by his brother, which had broken out in

Asia. MurAd again annexed all the Turkish principali-

ties which had been restored by Tlmur, except those of

Kizil Ahmedli and Karaman, which did not finally become
incorporated with the empire till the time of Muhammed
n. The Turks were now called upon to face the most
formidable Christian enemy they had yet encountered,

namely Hunyady, the illegitimate son of Sigismund, king

of Hungary. This famous general, after haying inflicted

several severe though not very important defeats upon his

adversaries, invaded European Turkey with a large army
of Hungarians, Poles, Servians, Bosnians, Walachians,

and Frankish crusaders, the last-named being under the

command of Cardinal Julian. The Ottoman army was
utterly routed, Sophia taken, and the chain of the Balkans

forced ; and Mur5.d was compelled to sign a treaty for ten

years, by which he resigned all claims to Servia and gave

over Walachia to Hungary. Weary of the cares of state,

and thinking that peace was, for a time at least, secured,

Murid abdicated in favour of his young son Muhammed
and sought a quiet retreat in the town of Magnesia. But
he was not allowed to enjoy repose for long : the Chris-

tian princes, incited by Cardinal Julian and in direct

violation of the treaty, assembled their forces, and, under

Hunyady as commander-in-chief, without declaring war,

entered the Turkish dominions and took many of the

Ottoman strongholds in Bulgaria. When the news reached

Murid he resumed the imperial power, put himself at the

head of his troops, and advanced to meet the invaders,

who had just captured Varna. Outside that town a great

battle was fought, in which a copy of the violated treaty,

raised high upon a lance, formed one of the standards of

the Ottomans. The conflict, which was long and bloody,

resulted in the total overthrow of the Christians, the

Polish king, Ladislaus, and Cardinal Julian being among
the slain, 1444 (848). Murdd again abdicated and sought

the retirement of Magnesia ; but once again he had to take

up the reins of government. This time the janissaries and
sip^his, accustomed to the firm rule of the victor of Varna,

had refused obedience to the young Muhammed. The
6ultan remained at the head of the state until his death,

which occurred in 1451 (855).
iiiiham- Muhammed II., who now ascended the throne for the
<ned n. tiurd time, determined to accomplish the long-cherished

design of his house, and make Constantinople tho capital

of the 'Osminli empire. He easily found a pretext for

declaring war against Constantino Palseologus and in the

spring of 1453 (857) led an immense army to beleaguer

Fall of the city. His troops covered the ground before the land-
Constan- ward walls between the Sea of Marmora and the Golden
tinople.

jjofu . tj^fc he found that even his monster cannon could

do but little against the massive fortifications. At length

he resolved to assail the city from its weakest side, that

facing the Golden Horn. But the Greeks, having foreseen

the likelihood of an attack from this quarter, had thrown

a great chain across the entrance to the harbour, thereby

blocking the passage against the hostile ships. The
Ottomans, however, constructed a road of planks, five miles

long, across the piece of ground between the Bosphorus,

where their own fleet lay, and the upper part of the Golden
Horn. Along this road they hauled a number of their

galleys, with sails set to receive the aid of the favouring

wind, and launched them safely in the harbour, whence
they cannonaded with more efi'ect the weaker defences of

the city. This compelled the Greek emperor to withdraw
\ portion of his little garrison from the point where the

more serious attack was being made, to repair the destruc-

'jon wrought in this new quarter. At dawn r~n Mar 29th

tne Ottomans advanced to storm the city. The Christians

offered a desperate resistance, but in vain. The emperor

died fighting in the forefront of the battle, and at noon
Muhammed rode in triumph into his new capital and

went straight to the cathedral of St Sophia ; there, before

the high altar, where the preceding night Constantino had
received the Holy Sacrament, he prostrated himself in the

Moslem act of worship. The capture of Constantinople

is not the only exploit to which Muhammed owes his sur-

name of Fdtih, or the Conqueror : he also reduced Servia

and Bosnia, overthrew and annexed the Greek empire of

Trebizond and the Turkish principality of Karaman,
acquired the suzerainty of the Crimea, and won many of

the islands of the Greek Archipelago from the Venetians

and Genoese. But before Belgrade, which he had besieged

as the first step to an attack upon the northern kingdoms,

he sufiered a serious defeat, being driven wounded from

the field by Hunyady and John Capistran, with the loss

of 300 cannon and 25,000 men. Rhodes, whither an

Ottoman force was despatched, was the scene of another

failure : here the Knights of St John gallantly and suc-

cessfully withstood their Muhammedan foes, and compelled

them to retire from the island. In Albania a long and,

for a time, successful resistance was offered to the Turkish
arms by the famous George Castriot, the Iskender Beg
of the Turks. This chieftain had been in his youth in the

service of MurAd II., and was by him appointed governor

of his native Albania, whereupon he revolted and tried

to restore the independence of his country. Among the"

favourite designs of Muhammed were the subjugation of

Italy and the establishment of the Mussulman dominion
in the capital of Western Christendom. A Turkish army
crossed the Adriatic and stormed the city of Otranto ; but
its further progress was stopped, and for ever, by the death

of the Conqueror, which occurred a few months later,

in 1481 (886). The Muhammedan soldiers besieged in

Otranto, being unsupported from Turkey, were, after s

long and brave defence, forced to surrender.

Bdyezld II. was hardly seated on the throne before he Biy
was called upon to face a formidable revolt raised by his IL

younger brother Jem. This youthful pretender,.who was
both talented and high-spirited, was, after a number of

adventures, finally compelled to fly the country. He sought
the protection of the Knights of St John at Rhodes, who,
however, retained him a prisoner, and made an arrangement
with BAyezld whereby they received from that monarch a

yearly sum of 45,000 ducats as the price of the compulsory
detention of his brother. After thirteen years of captivity

the unfortunate prince was murdered "by Pope AlexanderVI.
(Borgia), who, it is said, received 300,000 ducats from the

sultan as the reward of his crime. Though frequently

compelled to engage in defensive wars, Bdyezfd was of a

peace-loving and unambitious disposition, and a few towns
in the Morea were all the additions made to the empire
while he was on the throne. It was during his reign,

however, that the Ottoman fleet began to be formidable to

Christendom, the desperate battle off" Sapienza, won by
Kemdl Be'Is against the Venetians, being the first of the

Turkish naval victories over the Mediterranean powers.

BAyezld, whose pacific habits had alienated the sympathies
of the janissaries, was in 1512(918) forced by these dreaded
guards to abdicate in favour of Selim, the youngest of his i

three sons. This prince had already been in open revolt

against his father ; but his determined . and warlike char-

acter had won for him the esteem of the Turkish praetorians.

BAyezld's health, which had long been failing, gave way
under this blow ; and the old sultan died three days aftei

his deposition, at a little village on the.way to Demitoka,
whither he was going to end his life in retirement.

SeUm I. was personally the greatest of the Ottomaa
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monarcns : liis unflinching courage and tireless yigoflr were

not more remarkable than his political sagacity and his

literary and poetic talents ; but so merciless was he that

he has always been known in Turkish history as Yawuz

Selim or Selim the Grim. Happily for Europe he turned

his attention to the neighbouring Muhammedan states and

left the Christian powers in peace. Having caused both

his brothers to be put to death, he marched against Persia,

the king of which country had given refuge to the family

of one of the hapless Turkish princes. The quarrel between

them was further embittered by religious hatred : the shih

of Persia was the pillar of the Shl'ites, as the Ottoman

sultan was of the Sunnites. Selim in his fanatical zeal

had ordered a massacre of his Shl'ite subjects, in which

forty-five thousand persons suffered death. The shAh was

eager to avenge the slaughter of his co-religionists. The
janissaries showed signs of insubordination upon the march,

but Selim resolutely maintained order and reduced them

to submission. At length they came upon the Persian

host drawn out on the plain of Chaldiran, where a great

battle was fought, which ended in the rout of the Persians

and left the way to Tabriz, the residence of the Persian

king, open to the sultan. Thither Selim proceeded ; but

eight days later he set out on his homeward march. The
battle of Chaldiran brought no addition of importance to

the empire ; but the districts of Diydr-Bekr (Diarbekr)

and Kurdistdn, through which the army had passed on the

way to Persia, were completely subdued and annexed to the

Ottoman dominions. Selim's nest important campaign
tfas against the Memliiks of Egypt. This body of Easterd

chivalry offered a most gallant resistance to the 'OsmAnlis

;

feut, possessing no artillery, which they disdained as un-

becoming men of valour, they were defeated in a series

of engagements, and Selim and his army entered Cairo as

conqueroro in 1517 (923). The results'of this war were

momentous and far-reaching : the Ottoman empire waa
greatly increased by the addition of Egypt, Syria, and the

Hej4z, of all of which the Memliiks had been lords ; the

caliphate of Islim was won for the house of 'OsmAn, SeLfm

constraining the representative of the old 'Abbdsid family,

who resided, a purely spiritual prince, at Cairo, to make
over to him and his heirs the rights and privileges of the

successors of the Prophet. The sultan at the same time

acquired from him the sacred banner and other relics of

the founder of IslAm, which had been handed down to the

Arabian prince from his fathers, and which are now pre-

served in the seraglio at Constantinople. On his return

SeUm set himself to strengthen and improve his fleet,

doubtless with a view to the conquest of Rhodes. He
died, however, in 1520 (926), before his extensive prepara-

tions were completed. This sultan reigned only eight

years, but in that short time he almost doubled the extent

of the Ottoman empire.

SuleymAn I., who succeeded his father Selim as sultan,

had not been long on the throne before he found himself

involved in a war with the king of Hungary. He marched
northwards with' a powerful army and wrested from the

enemy several places of importance, including the strongly

fortified city of Belgrade. Having left a large garrison,

in this city, which was regarded as the key to the Chris-

tian lands north of the Danube, the sultan returned to

Constantinople, where he continued his father's work of

creating a strong and efficient Ottomar> fleet. When all

was ready SuleyraAn set out for Rhodes, determined to

wipe away the disgrace of hi.<> ancestor's second failure, as

he had done that of his first. The conquest of Egypt had,

moreover, rendered the possession of Rhodes necessary to

the Turks, as the passage between Constantinople and
their new acquisition could never be safe so long as that

island remained in hostile hands. The Knights of St

John met the attack in a manner worthy of their illustri-

ous order ; but the overwhelming force of the Ottomans and
the hopelessness of any relief compelled them to accept the
sultan's terms. These were highly honourable to the de-

fenders, who were permitted to retire unmolested, while.

Suleymdn pledged himself to respect the Christian religiorj

in the island, which now, 1522 (929), became his. Four
years after the conquest of Rhodes the sultan again
invaded Hungary, where in the renowned battle of Slohacz
he annihilated the army of the Magyars and slew their

king. Thence he marched along the Danube to Buda-
Pesth, which opened its gates to him, and there he rested

a little while before starting on his homeward way. The
disturbed state of Asia Minor hastened SuleymAn's depart-

ure ; but in three years (1529) he was back at Buda, osten-

sibly as the ally of Zapolya, an Hungarian who claimed
the throne left vacant by Louis, who fell at Mohacz.
Ferdinand of Austria had opposed the claim of Zapolya,

who thereon had applied to the sultan for aid, which that

monarch was most willing to accord. The troops of

Ferdinand being driven from Buda, Suleymdn, accom-

l>anied by his prot^g^, advanced upon Vienna. On 27th
September 1529 the vast Turkish host, under the personal

command of one of the greatest of the family of 'Osmin,

laid siege to the capital of the German empire, and on the

I4th of the following month, after a most desperate assatilt

carried on for four days, the invaders were compelled to

retire, leaving the city in the pcssession of its heroic

defenders. The torrent of Turkish military might had
now reached its northern limit : once again it vainly swept

romid the walls of Vienna, but further it never went.

Suleymin next directed his arms against Persia, from
which country he won a large portion of Armenia and 'Irdk

as weU as Baghdid, the old capital of the 'AbbAsid caliphs.

In 1542 he was again in Hungary, having been appealed

to by the widow of Zapolya on behalf of her infant son

against the pretensions of Ferdinand. SuleymAn promised

to place the child upon the throne when he should be of a

proper age ; in the meantime he treated Hungary as an

Ottoman province, dividing it into sanjaks or military dis-

tricts, and garrisoning Buda and other important cities

with Turkish troops. Six years later a truce for five years

was concluded between the sultan and Ferdinand, whereby

almost all Hungary and Transylvania were made over to

the former, who was also to receive a yearly present, or

more correctly tribute, of thirty thousand ducats. The
Turks, now at the zenith of their power, were the terror of

all around them. The achievements of the Ottoman navy

during the reign of Suleymin were hardly, if at all, less

remarkable than those of the army. Khayr-ud-Dln, the

Barbarossa of the Europeans, won Algiers for Turkey, and

held the Mediterranean against the fleets of Spain and

Italy ; Torghud added Tripoli to the empire ; and Piyila

routed the galleys of Genoa, Florence, Naples, and Slalta

off the isle of Jerba. But fortune did not always smile

upon the crescent. In 1565 (973) Suleymin sustained

the second great check he was destined to encounter. The
Turks once more measured swords with the Knights of St

John and drove them from Malta, which had been given

to the order by Charles V. on its expulsion from Rhodes.

A powerful Turkish army and fleet, commanded by officers

of renown, were accordingly despatched to win Malta for

the' Ottoman crown ; but so valiantly was it defended that

the Turks were forced to withdraw with a loss of twenty-

five thousand men. Suleymin died in harness. In 1566

(974), when seventy-six years of age, he entered Hungary

for the last time, summoned thither to aid his vassal, young

Sigismund Zapolya. Sziget, a place which had foiled the

Turks on previous occasions, was the first object of attack

Count Zrinyi, the goveruor, determined to resist to the last
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BO the Ottomans found tbemselves compelled to undertake

the siege of this comparr.'avely unimportant town. There

on the night of 4th September the great sultan died, and

a few hours later Count Zrinyi and his brave companions

perished amid the smoking ruins of the fortress they had

most nobly held. Under SuleymAn I., whom European

historians call the Magnificent, but whom his own people

style KAni'ml or the Lawgiver, the Turkish empirs attained

the summit of its power and glory. The tv>o great dis-

asters, at Vienna and Malta, were eclipsed by the number

«nd brilliancy of the sultan's victories, by which large and

important additions were made to the empire in Europe,

'Asia, and Africa.

Sellm II., the unworthy son and successor of the Magni-

ficent Suleymiln, was the first Ottoman monarch who
shrauk from leading his army in person. He was a man
•f mean and ignoble character, whose sole pleasure seems

to have consisted in the indulgence of his degraded tastes

and vicious appetites. The first conflict between the Turks

and the Russians occurred in his reign. In view of a

threatened war with Persia, the grand vizier §okolli con-

ceived the idea of uniting the rivers Don and Volga by a

canal, by means of which an Ottoman fleet could be sent

into the Caspian. But in order to carry out this scheme

it was necessary that the town of Astrakhan should be in

the hands of the Turks. A considerable force was acco' ;1-

ingly despatched from Constantinople to take possession

of that city ; but the Russian army which Ivan the

Terrible sent to its relief drove back the Turks and their

Tatar allies from before the walls, 1569 (977). Cyprus
was the next object of attack. This island, which belonged

to Venice, was assailed and taken, though not without
heavy loss, at a time of peace between the republic and
the Porte, 1570-71 (978). The Christian powers of the

Mediterranean were roused and alarmed by this act of

treachery, and a maritime league was formed through the

efforts of Pope Pius V., with Spain, Venice, and Malta for

its most important members. On 7th October 1571 the

Christian fleet, under the command of Don John of Austria,

encountered the Ottoman ships, led by the galley of the

iapudan pasha, Mu'ezzin-zida 'AH, just outside the Gulf
of Lepanto. A furious conflict ensued, which resulted in

the utter defeat of the Turks, their admiral being killed

and their fleet almost annihilated. This famous fight,

arthough it brought little immediate material advantage
to the victors, was of the highest moral value to them ; for

it broke the spell of Barbarossa, and showed that the

Ottoman was no longer invincible on the seas. The only

other event of importance during this reign was the final

conquest of Tunis for Turkey by Kilij 'All, who won it

from the Spaniards in 1574 (982), Selim II. died miser-

ably the same year.

MurAd III., who now succeeded to the Ottoman throne,

was no improvement upon his father ; he ruled in name
only, all real power being in the hands of worthless favour-

ites. As a natural consequence the empire began rapidly

to decay ; corruption infected all ranks of oSicial society,

the sultan himself selling his favoiirs for bribes; while
the other great curse of old Turkey, military insubordina-

tion, showed itself in a more threatening aspect than ever.

)lThe janissaries mutinied on several occasions, and each
'time compelled the weak Murid to accede to their demand.
Notwithstanding this wretched state of afiairs, some exten-

sive and important, though not permanent, additions were
'•made to the empire. These, consisting of Azerbijan and
Gfeorgia—the latter had been in alliance with Persia—were
the y^ult of a campaign against the last-named country,

the BQiernal condition of which was then even worse than
that of Turkey. Transylvania, Moldavia, and Walachia
rose m revolt, encouraged by the war which broke out in

1593 between Turkey and Austria, lu 1594 hostilities

with Persia were resumed ; and early in the following

year MurAd died, leaving the empire to his eldest son

Muhammed III.

Things had been going very badly in the war with

Austria, when in June 1596 the grand vizier and the mufti,'

joining their voices with that of Sa'd-ud-Dln the historian,

prevailed upon the new sultan, whose character resembled

only too closely that of his father, to place himself at the

head of the Ottoman army which was about to march into

Hungary. Four months later Muhammed met the imperi-

alists under the archduke Maximilian, and the Transyl-

vanians led by Prince Sigismund, on the marshy plain of

Keresztes, where a battle lasting three days took place.

Although at one .time things looked so hopeless for the

Turks that the sultan would have fled but for the entreaties

and remonstrances of Sa'd-ud-Dln, the 'Osminlis gained

a complete and decisive victory. But nothing came of

it; for Muliammed, instead of following up his success,

hastened back to Constantinople to receive the congratu-

lations of his courtiers and to resume his indolent and
voluptuous life. Nothing else worthy of note occurred

during his inglorious reign. He died in 1603 (1012).

Muhammed III. was the last heir to the Ottoman
throne who was entrusted with the government of a pro-

vince during his father's lifetime ; henceforth all the sons

of the sultan were kept secluded in a pavilion called the

Kafes or cage in the seraglio gardens. This new system,

which was necessarily very prejudicial to the character of

the future rulers, had its origin in the same dread of rivals

that caused a sultan in those times to put all his brothers

to death immediately on his accession.

The reign of Ahmed I. is not marked by any event of Ahmtil]

importance. The peace of Sitavorok (Zsitvatorok) between

Turkey and Austria, 1G06 (1015), made no change of any
moment in the territorial possessions of either power, but

is interesting as being the first treaty in which an Ottoman
sultan condescended to meet a Christian prince on a footing

of equality. Hitherto the Turkish monarchs had afi'ected

to grant merely short truces to their European enemies.

But this peace was to be permanent ; the annual payment
or tribute of thirty thousand ducats by Austria was to be

discontinued ; and the ambassadors sent from the Porte

were now to be ofiicials of rank, and not, as formerly,

menials of the palace or camp.

Ahmed died in 1617 (1026) and was succeeded by his Mustaf»

brother Mustafa I. Up till this time the succession had !•

been regularly from father to son ; but, as Mustafa's life

had been spared by his brother on his accession, that prince

now ascended the throne in preference to 'Osm4n, the

eldest son of Ahmed I. This arose from the peculiar nature

of the Turkish law of succession, which gives the throne

to the eldest male relative of the deceased sovereign.

Mustafa was, however, imbecile ; so after a reign of three

months he was deposed, and his nephew 'Osmin, though
only fourteen years of age, seated on the throne in his

stead.

An unsuccessful war with Persia, which had been going

on for some time, was now brought to an end by a treaty

which restored to the shih all the territories conquered
since the days of Sellm II. In 1621 the sultan led his

troops against Poland, partially with the fiew of weaken-
ing the janissaries, whom he justly regarded as the most
deadly enemies of his empire. This expedition was not

attended by any important results, neither Tuiks nor Poles

gaining a decisive^ advantage. On his return 'Osm4ii

formed another plan for freeing himself from his tyrannj;-'

cal soldiery : he gave out that he was going to make the]

pilgrimage to Mecca, but his real intention wrs to proceed
only as far as Damascus, there place himself i at the hea<I
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of an Asiatic army, and march against the janissaries and

sipihls in Constantinople. But the janissaries heard of

this design and rose "in revolt. Incited by a vizier vrkom

'OsmAn had deposed, they seized their sovereign and

dragged him to the state prison of the Seven Towers,

where shortly afterwards he was foully murdered by the

traitor minister, 1622 (1031).

The wretched Mustafa was again raised to the throne,

only to be deposed fifteen months afterwards in favour of

MurAd, the eldest surviving brother of 'Osmin.

In Murid IV., who succeeded to the supreme power in

1623 (1032), when a child of eleven years, Turkey had

once more a sultan of the old 'OsmAnli type. Since the

death of Suleymdn the empire had been cursed with a suc-

cession of rois faineants, under whom it had rapidly fallen

to decay. The vigour and courage of the new sultan

stayed it for a while upon its downward course, and re-

stored to it something of its bygone glory. While still

quite young, Murdd had been compelled by the mutinous

janissaries to deliver into their cruel hands his favourite

vizier, H4fiz Pasha. This embittered him against that

corps, and, when soon afterwards the soldiers began openly

to discuss his deposition, Murdd swiftly and suddenly cut

oflf the ringleaders and all others whom he suspected of

disloyalty ; this struck fear into the hearts of the dis-

affected soldiers, who, finding themselves without any to

organize or direct them, returned to their allegiance.

MurAd next turned his attention to checking the intoler-

able corruption and abuses which pervaded every depart-

ment of the state. He had but one simple though terribly

drastic method of reform,—the execution of every official

whom he even suspected of any malpractice. Having re-

stored some sort of order in his capital, Murid marched
against Persia and recaptured the city and district of

Erivan. In 1638 (1048) he undertook a second and more
important campaign against the same power. His object

was the recovery of Baghdad, which had been taken by
the sh4h's troops some sixteen years before. The Persians

resisted long and gallantly, but at length the Turks carried

the city by storm, when Murid disgraced himself by the

slaughter of a vast number of the inhabitants. By the

peace which followed Turkey restored Erivan to Persia,

but retained BaghdAd, which has been in its hands ever

since. Murid on his return entered Constantinople in

triumph. This sultan died in 1640 (1049); his death is

said to have been hastened by habits of intemperance,

which he had contracted towards the close of his life.

' Ibrdhlm, the brother of the late sultan, now mounted
the Ottoman throne. He was another of those wretched

princes who gave themselves up to the indulgence of their

own follies and vices without bestowing a thought upon
the welfare of their people or the prosperity of their

country. All the evils that had been curbed for a time

by the stern hand of MurAd broke out afresh and in worse

form than before. The sultan himself was the most venal

of the venal. Shut up in the seraglio, he thought of

nothing but the gratification of his own and his favourites'

caprices; gem-encrusted coaches and pleasure-boats, and
carpets and hangings of richest sable for his rooms, were
among the objects for which he plundered his people and
sold every office to the highest bidder. This went on for

^eight years, till at length his subjects, weary of his ex-

actions and tyranny, deposed him, and made his son Mu-
hammed, then only seven years of age, sultan in his room.

The only events of note that occurred during Ibrihim's

tenure of power are the capture of Azoff from the Cossacks
and the occupation of Crete. This island, which was then

in the hands of Venice, was soon overrun, but it was not

till well on in the next reign, after a siege of twenty years,

that *he Ottomans succeeded in taking Candia the capital.

The minority of Muhammed IV., who became sultan in

1648 (1058), was marked by all the troubles and evils that
might have been anticipated, until the grand vizierate was
conferred on Koprili Muhammed in 1656 (1067). Ihxs
statesman, who was seventy years old when he entered
upon the duties of prime minister of Turkey, was the
founder of an illustrious family of viziers, whose integrity
and strength of character did much to counteract the per
nicious influence of degenerate sultans and to prop up for
a season the declining empire. Old Koprili accepted the
oiiice of grand vizier only upon condition of receiving abso-
lute power ; this he employed much in the same way as
MurAd rV. had done when he set about the work of reform

:

he executed every one who fell under his suspicion. He
died in 1661 (1072), leaving the vizierate to his son FAzil
Ahmed. Ahmed was, like his father, a man of great
ability, and happily for Turkey he enjoyed the complete
confidence of the young sultan, who cared for nothing but
the chase, whence he is called in the Ottoman histories

Avji Muhammed or Muhammed the Huntsman. Before
long Ahmed was called on to lead the Turkish army
against Austria. He took Neuhausel and teveral places

of little importance ; but near the convent of St Gotthard
(on the Raab) he was completely defeated in 1664 (1075)
by a smaller Christian force under Montecuculi. A truce

for twenty years on the basis of the treaty of Sitavorok
was the result of this battle ; the Ottomans, however, re-

tained Neuhausel. Ahmed next appeared in arms in Crete,

for the purpose of bringing to a close the siege of Candia,
which had been going on ever since 1648 ; but it was not
till other three years had passed that the brave garrison

opened the gates to the grand vizier, in J669 (1079). The
sultan himself was induced to head the next campaign,
which was undertaken on behalf of the Cossacks of the

Ukraine, who had craved the protection of the Porte

against Poland. The Turks took the cities of Kamenetz
and Lemberg, whereupon King Michael sued for peace,

1672 (1083), and promised to make over Podolia and the

Ukraine to Turkey and to pay an annual tribute of 220,000
ducats. The sultan accepted these terms and returned

home in triumph ; but the Poles refused to be bound by
them, and under the command of Sobieski they attacked

and defeated the troops of Ahmed Pasha. The war lasted

till 1676, when it was brought to an end by the treaty of

Zurawno, which left the sultan in possession of Podolia and
almost all the Ukraine. Three days after this peace was
signed Ahmed Pasha died. Few men have done more to

ruin their country than Kara Mustafa, who succeeded

Ahmed in the grand vizierate. His pet scheme was the

conquest of Germany and the establishment of a great

Turkish province between the Danube and the Rhine, with

himself as nominal viceroy but virtual sovereign. He
accordingly marched with an enormous army, probably not

far off half a million strong, against Vienna. In the

summer of 1683 (1094) this mighty host appeared before

the walls of the Austrian capital. For an account of the

siege, see vol. xix. p. 296. A few weeks after his discom-

fiture Kara Mustafa was executed at Belgrade by the

sultan's orders. Venice and Russia now declared war

against Turkey; misfortune followed misfortune ; city after

city was rent away from the empire ; the Austrians were

in possession of almost the whole of Hungary, the Italians

of almost all the Morea. At length a severe defeat at

Mohacz, where SuleymAn had triumphed years before,

exhausted the patience of the soldiery, and Muhammed
rV. was deposed in 1687 (1099).

The first year of the reign of SuleymAn II., who suc-

ceeded his brother, was marked by a serious mutiny of the

janissaries of the capital, who, aided by the dregs of the

population, created a reign of terrorJn Constantino'ile,
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during which they pillaged the palaces of tne principal

officers of the government and murdered the grand vizier,

alono- with many of the members of his household. The

Austrians, under Charles of Lorraine, Louis of Baden, and

Prince Eugene, were carrying all before them in the north :

Erlau, Belgrade, and Stuhlweissenburg fell into their hands;

and by the end of 1689 the Ottomans had lost almost all

their former possessions beyond the Danube. Meanwhile

the Venetian leader, Morosini, was equally successful in the

Morea, completing the conquest of that province, which he

added to the dominions of St Mark. When matters had

come to this pass, the sultan summoned an extraordinary

meeting of the divan to consult on the measures to be

taken to meet the danger threatening on every hand. By
the unanimous advice of his ministers, SuleymAn appointed

to the grand vizierate Koprili-zAda Mustafa, another son of

old Koprili Muhammed. This statesman, who had been

trained in the duties of office under his father and brother,

worthily upheld the high name of his house. He gave up

the whole of his gold and silver plate to be coined into

money wherewith to pay the troops ; he sought out the

best men to fill positions of trust and responsibility in the

army and navy ; and he exercised and encouraged a wise

avid just policy of toleration towards the Christian subjects

of the sultan. Such was the confidence which his high

character and illustrious connexion inspired that large

numbers of volunteers hastened to join the Turkish hosts;

and in a very few weeks from the time when he took com-

mand of the army Mustafa had driven the Austrians out

of Servia, and Belgrade once more received a garrison of

Ottoman troops. Mustafa returned in triumph to Con-

stantinople, where, early in the summer of 1691 (1102),

SuleymAn II. died, and was succeeded on the throne by

his brother Ahmed II.

The most important event which occurred during the

brief and d/sastrous reign of this monarch was the defeat

and death at Slankamen (Szlankament) of Koprili-zAda

Mustafa, who in August 1691 advanced from Belgrade to

attack the Austrians under Louis of Baden. The un-

fortunate result of the battle was in great measure owing

to the rashness of the vizier, who, in opposition to the

advice of the oldest and most experienced of his officers,

refused to await behind the lines the' attack of the enemy.

The Ottomans fought with despsrate courage ; but the day

was decided against them by the death of Mustafa, who
was shot while cutting*his way through the Christian ranks.

Ahmed II. reigned for four years, during which the hapless

empire, besides continuing to suffer defeat at the hands of

foreign foes, was visited with the curses of pestUence and

domestic insurrection.

On the death of Ahmed II. in the year 1695 (1106)

Mustafa II., son of Muhammed IV., was girt with the

sword of 'OsmAn. The new sultan, aware of the pitiful

condition to which the empire had sunk, in part, at

least, through the negligence and indifference of his pre-

decessors, resolved to restore the old Ottoman usages, and

placed himself at the head of his armies. His first cam-

paign was altogether successful : he recaptured several

important fortresses and totally defeated a great Austrian

army. During the following winter he worked hard to

repair the finances and bring the forces of the empire

into a higher state of efficiency ; and, when he set out in

the spring against the Austrians, fortune continued to

emile upon his banners. He defeated the duke of Saxe,

raised the siege of Temesvar, and strengthened the garri-

sons of those fortresses which Turkey still held in

Hungary But in the next year, 1697, all was changed:

Prince Eugene was at the head of the Austrians, and on

the banks of the Theiss, near Zenta, the Turks sustainod

ftn overwhelming defeat, which corapolJed the sultan to

retreat to Temesvar. Thence he returned to Constanti-

nople, and never again led an army against the enemy.

Recourse was once more had to the house of KopriLi, and
Amuja-zAda Huseyn, a nephew of old Koprili Muhammed,
was promoted to the grand vizierate. Huseyn raised fresh

troops ; but he saw that what was really needful was peace,

and this he succeeded in bringing about. At Carlowitz

on 2Gth January 1699 a peace was arranged, through the

intervention of England and Holland, between Turkey
on the one hand and Austria, Venice, Russia, and Poland

on the other. The basis of the treaty, agreed to with

certain modifications, wba that each power should retain

the territories in its possession at the time of opening

negotiations. This arrangement left Austria in possession

of Transylvania and almost all Hungary and Slavonia

;

Venice remained mistress of its conquests in Dalmatic

and the ilorea ; Poland received Podolia ; and Russia,

which under Peter the Great was only now becoming con-

scious of its strength, retained Azoff. which it had wrested

from Turkey three years before. Huseyn Pasha took

advantage of the restoration of peace to check the disorders

which had sprung up in various parts of the empire, and
to endeavour to effect much-needed reforms in many de-

partments of the state. But unfortunately his efforts were
thwarted by others less disinterested than himself ; and,

broken-hearted by the calamities of his country, he retired

from office three years after the peace of Carlowitz, and
very shortly afterwards died. Mustafa II. very soon

followed the example of his minister, and abdicated in

1703 (1115) in favour of his brother Ahmed III.

Although the peace of the empire was often broken

during his reign, Ahmed III. was not of a warlike disposi-

tion, and all the representations and entreaties of Charles

XII. of Sweden, who after the disaster of Pultowa had
taken refuge in Turkey, failed to induce him to re-open

hostilities with the czar. In 1710 Nu'mAn Pasha, son of

Amuja-zAda Huseyn, and the last of the Koprili family, was
appointed grand vizier. Though able and tolerant, he was
so much addicted to interfering in the business of his sub-

ordinates that he became the object of general dislike,

and was dismissed from his office after' holding it for four-

teen months. The menacing preparations of Russia in the

south had more influence with the Porte than the prayers

of the Swedish king, and in 1711 the new grand vizitr,

Baltaji Muhammed, marched into Moldavia to mfet tke

forces of Peter the Great, who had formed an entrenched

camp near the village of Hush, on the right bank ot' the

Pruth. Here the vizier blockaded him, and after two days'

severe fighting compelled him to surrender with all his

army. By the treaty which followed the czar pledged

himself, among other things, to restore the fortress of Azofi

and all its dependencies to the sultan, and to grant the king
of Sweden a iree and safe passage to his own country

through the Muscovite dominions. The lenity of Baltaji

Muhammed in not destroying the czar and his army when
they were within his grasp caused such discontent at Con-
stantinople that he was dismissed from the vizierate, which
was conferred on 'Alf Pasha, known as Dimid 'All or 'AU
the Son-in-Law, from vl''e circumstance of his having
married a daughter of the sultan. This vizier distinguished

himself by winning back from Venice the whole of the

Morea in a single campaign (1715). His next venture,

a war against Austria, undertaken in the following yeary

had a very different issue, he himself being slain and hij

army routed in a great battle at Peterwardein. Next year

Prince Eugene, the copqueror of DimAd 'All, laid siege to

Belgrade, which he forced to capitulate after driving off a
large army sent by the Turks to its relief. These events

led to the peace of Passarowitz in 1718, by which Austria

acquired that portion of Hungary which had remained in
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the possession of Turkey, as well as extensive territories in

Servia and Walachia. The grand vizier IbrAhlm, another

Bon-in-law of the sultan, who was at the head of affairs from

1718 to 1730, conaived to secure for the empire an un-

usually long respite from internal disorders; but the sultan's

love of costly pomp and splendour and the luxurious magni-

ficence of his court rendered him so unpopular that, in

consequence of a riot in the autumn of 1730 (1143), he

voluntarily abdicated the throne, and his nephew ^Mahmud
I. became pidishih in his stead. (e. J. w. c.)

History from 1718.

With the treaty of Passarowitz the Venetian republic

disappears from the scene of Turkish warfare. Russia

gradually becomes a more formidable enemy than Austria
;

and the subject Christian races imperceptibly enter on the

first stages of national consolidation and revival. After

the long and resultless war with Persia hostilities again

broke out with Kussia in 1736 Marshal Munnich stormed

the lines of Perekop and devastated the Crimea; but he

was unable to maintain his army there and retreated with

greatly diminished forces. AzoSf was taken by General

Lascy ; and in the following year Otchakoff fell into the

hands of Munnich, while the Crimea was again invaded

and ravaged. Austria now joined Russia, and the Porte

had to sustain a war in Servia and Bosnia as well as on

the coasts of the Black Sea. The double combat was
carried on with very different results. While the Russians

won victory after victory, and finally penetrated into the

heart of Moldavia, the Austrians were defeated and driven

•cross the Danube. On their advancing from Belgrade

in the summer of 1739 they were defeated with great loss

at Krotzka, and compelled to sue for peace. The treaty

of Belgrade, which was signed on 1st September 1739,

restored to the Porte Belgrade and Orsova, with the

portions of Servia, Bosnia, and Walachia which it had
ceded to Austria at the peace of .Passarowitz. Russia,

unable to continue the war with a victorious Turkish army
ready to fall upon its flank, had to conclude peace on very

moderate terms. It received Azoff, but under a stipulation

that the fortifications should be razed, and that no Russian
vessels of war should be kept either on the Black Sea or

on the Sea of Azoff. The peace was the last advantageous

one made by the Porte without allies ; and the succeeding

thirty years were on the whole a period of respite from
misfortune.

After this followed the wars with the empress Catherine,

before whose genius and resources it seemed as if Turkey
must inevitably sink into nothingness. The first contest

was provoked by the armed intervention of the empress in

Polish affairs and her well-known intrigues with rebellious

subjects of the Porte. War was rashly declared by JIustafa

III. in October 1768. In 1769 the Russians entered

Moldavia and captured the fortress of Chocziii (Chotim)

;

in the following year their armies made good the conque.^t

of Moldavia and Walachia, while a fleet fi'oin the Baltic

entered the Greek Archipelago and landed troops in the

Morea. The Greeks of the Morea ro.<e in insurrection

;

they were, however, overpowered, and the small Russian

force withdrew, leaving the Greeks to the vengeance of

their conquerors. At sea the Turks suffered a severe defeat

near Chios, and their fleet was subsequently blockaded and
get on fire in the Bay of Tchesme, the principal officers in

the Russian navy being Englishmen. Assistance was,

moreover, given by the Russians to Ali Bey, a Mameluke
chieftain who was in rebellion against the Porte in Eg\-pt,

and to Tahir, a sheikh who had made himself independent

At Acre. In 1771 the Russians invaded and conquered

the Crimea. Au^-tria now took alarm, and signed a con-

tention with the Pcrte preparatory to armed inter\ ention.

I But the partition of Poland reunited the three neighbour-

ing Christian powers and prevented a general war. An
armistice was agreed upon between Russia and the Porte,

and negotiations followed. These were broken off in 1773.
The Russians crossed the Danube, and, though unsuccess-

ful in their attempts upon Silistria and Varna, so com-
pletely defeated the Turkish forces in the field that on
21st July 1774 the Porte concluded peace at Kutchuk-
Kainardji under conditions more unfa\ourable than those

which it had rejected in the previous year. The Tartar
territory of the Crimea, with Kuban and the adjoining
districts, was made into an independent state, Russia
retaining Azoff, Kertch, and Kinburn. Moldavia and
Walachia were restored, but on the condition that, as

occasion might require, the Russian minister at Constan
tinople might remonstrate in their favour. Russia, in fact,

was given a species of protectorate over these provinces.

Permission was given to Russia to erect a church in Con-
stantinople, and the following engagement was made

:

" The Porte promises to protect the Christian religion and
its churches ; and it also allows the court of Russia to

make upon all occasions representations as well in favour

of the new church at Constantinople as on behalf of its

ministers, promising to take such representations into con-

sideration." Out of this claiise arose the claim of Russia

to the right of protection over all the Christian subjects

of the Porte, though the specific right of intervention was
clearly attached only to a single church and its ministers.

By other clauses in the treaty the obligations restraining

Russia from making fortifications and placing ships of war

on the Black Sea were annulled. It received the right

of free navigation for its merchant ships on all Turkish

waters, and the right of placing consuls at all Turkisli

ports. These last two conditions were of great historical

importance through'their effect upon Greece. The consuls

appointed were usually Greek traders, and permission to

carry the Russian flag was indiscriminately given to Greek
vessels. Hence there followed that great development of

Greek commerce, and of the Greek merchant navy, which

in half a century made the in.surgent Greeks more than a

match for the Turks at sea

The stipulation that the Crimea and adjoining districts

should be made into an independent state was of course

not intended by Russia to be anything more than a veil for

annexation ; and in 1783 Catherine united this territory to

her dominions. She had now definitely formed the plan

of extinguishing Turkish sovereignty in Europe and placing

her younger grandson on the throne of a restored Greek
kingdom. The boy was named Constantine, his whole

education was Greek and such as to fit him for the throne

of Constantinople. Joseph II. of Austria threw himself

eagerly into the plan for a partition of the Ottoman empire,

and in 1788 followed Russia into war. While the Russians

besieged Otchakoff, Joseph invaded Bosnia; but he was
unsuccessful and retired ingloriously into Hungary. Otcha-

koff was stormed by Suwaroff on 16th December 1788.

In the following j-ear the Turkish armies were overthrown

by Suwaroff in Moldavia and by the Austrian Laudon
on the south of the Danube. The fate of the Ottoman
empire seemed to tremble in the balance ; it was, how-

ever, saved by the convulsions into which Joseph's reckless

autocracy had thrown his own dominions, and by the triple

alliance of England, Prussia, and Holland, now formed by
Pitt for the preservation of the balance of power in Europe.

Joseph died in 1790; his successor Leopold II. entered

into negotiations, and concluded peace at Sistova in August

1791, relinquishing all his conquests except a small district

in Croatia. Catherine continued the war alone. Ismail

was captured by Suwaroff with tearful slaughter, and the

Russian armies pushed on south of the Danube. Pitt, with
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the triple alliance, attempted to impose his mediation on

the empress Catherine, and to induce her to restore all

her conquests. She refused, and both Prussia and Eng-

land armed for war ; but public opinion declared so strongly

against the minister in England that it was impossible for

him to pursue his plan. Catherine nevertheless found it

in her interest to terminate the war with the Porte. Poland

claimed her immediate attention ; and, adjourning to a

Inore convenient season her designs upon Constantinople,

she concluded the treaty of Jassy in January 1792, by

which she added to her empire Otchakoff, with the sea-

board as far as the Dniester. The protectorate of Russia

over Tiflis and Kartalinia was recognized.

Catherine's successor Paul (1796-1801) made it his

business to reverse his mother's policy by abandoning the

attack on Turkey. Bonaparte's invasion of Egypt and

the destruction of the French fleet by Nelson at the battle

of o the Nile led the Porte to join the second coalition

against France. Bonaparte, invading Syria, was checked

and turned back at Acre, where Jezzar Pasha was assisted

in his strenuous defence by an English squadron under

Sir Sidney Smith. A Turkish army was meanwhile trans-

ported from Rhodes to the Egyptian coast. This army was

destroyed by Bonaparte on his return to Egypt at the

battle of Aboukir on 25th July 1799, after which Bona-

parte set sail for France, leaving the Egyptian command
to K16ber. Kl^ber, cut off from all communication with

France and threatened by superior Turkish forces, entered

into a convention at El Arish for the evacuation of Egypt.

This convention, however, was annulled by Lord Keith,

the English admiral, and Kliber replied by giving battle

to the Turks and defeating them at Heliopolis on 20th

March 1800. Egypt was finally wrested from the French by
the English expedition under Abercromby, and restored to

the sultan. The Ionian Islands, which France had taken

from Venice at the time of the treaty of Campo Formio,

were conquered by a combined Russian and Turkish force,

and were established as a repuolic, at first under the joint

protectorate of Russia and the Porte, afterwards under

the sole protcc-torate of Russia. The former Venetian

ports on the mainland of Epirus and Albania were given up
to Turkey. Somewhat later, under pressure from St Peters-

burg, the sultan undertook not to remove the hospodars,

or governors, of Walachia and Moldavia without consult-

ing Russia, and to allow no Turks except merchants and
traders to enter those territories.

On the restoration of peace France reassumed its ancient

position as the friend and ally of the Porte. The sultan

now on the throne was Selim III. (1789-1807). Though
the results of the war of the second coalition had been

favourable to Turkey, the Ottoman empire was in a most
perilous condition. Everywhere the provincial governors

were making themselves independent of the sultan's author-

ity ; a new fanatical sect, the Wahhabees, had arisen in

Arabia and seized upon the holy places ; the janissaries

were rebellious and mors formidable to their sovereign

than to a foreign enemy ; and the Christian races were
beginning to aspire to independence. It had seemed
for a while as if the <irst to rise against the Porte

would be the Greeks, among whom the revolutionary

influences of 1789 and the songs of the poet Rhegas, put
to death by the Turks in 1798, stirred deep feelings of

hatred against their oppressors. Circumstances, however,

postponed the Greek revolt and accelerated that of the

Servians. In the country immediately south of the Danube
the sultan's authority was defied by the janissaries settled

about Belgrade and by Passwan Oglu, ruler of Widdin
in Bulgaria. The pasha of Servia, hard pressed by these

rebels, called upon the rayas to take up arms in defence

cf the sultan. They did so, and in 1804: the janissaries

answered by a series of massacres in the Servian villages.

The Servians now rose as a nation against the janissaries.

Kara George became their chief, and in combination with

the pasha of Bosnia, acting under the sultan's orders, ex-

terminated the janissaries or drove them out of the

country. Victorious over one oppressor, the Servians re-

fused to submit to another. 'They carried on the war
against the sultan himself, and at the suggestion of Russia

sent envoys to Constantinople demanding that for the

future the fortresses of Servia should be garrisoned only

by Servian troops.

When the third European coalition against France was
in course of formation Russian and French influences were
in rivalry at Constantinople. The victories of Napoleon
in 1805 gave him the ascendency, and his envoy prevailed

upon the sultan to dismiss, without consulting Russia, the

hospodars of Walachia and Moldavia, who were considered

to be agents of the court of St Petersburg. This was a

breach of the engagement made by the sultan in 1802,

and it was followed by the entry of Russian troops into

the principalities. England, as the ally of Russia, sent a

fleet under Admiral Duckworth through the Dardanelles

to threaten Constantinople. While the admiral wasted

time in negotiations, the French ambassador. General

Sebastiani, taught the Turks how to fortify their capital

The English admiral found that he could do nothing, and
repassed the Dardanelles, suffering some loss on the passage.

The war on the Danube was not carried on with much
vigour on either side. Alexander was occupied with the

struggle against Napoleon on the Vistula ; Sellm III. wa^
face to face vrith mutiny in Constantinople, having brought

upon himself the bitter hatred of the janissaries by attempt-

ing to form them into a body of troops drilled and discip-

lined after the methods of modern armies. While the

military art in Europe had been progressing for centuries,

Turkey had made no other changes in its military system

than those which belonged to general decay. Its troops

were a mere horde, capable indeed of a vigorous assault

and of a stubborn defence, but utterly untrained in exer-

cises and manoeuvres, and almost ignorant of the meaning
of discipline. SeKm was a reformer in government and
administration as well as in military affairs. He broke

from the traditions of his palace, and began a new epoch

in Turkish history; but the influences opposed to him
were too strong, and a mutiny of the janissaries in Con-

stantinople deprived him of his crown. He was allowed

to live, but as a prisoner, while the puppet of the janis-

saries, Mustafa IV., was placed on the throne (May 1807).

A few weeks after this event the treaty of Tilsit ended

the war between France and Russia, and provided for the

nominal mediation of Napoleon between Russia and the

Porte. A truce followed between the armies on the Danube.
Among the Turkish generals who had understood the neces-

sity of SeUm's reforms, and who were prepared to support

him against the janissaries, was Bairaktar, commander at

Rustchuk. As soon as the truce gave him freedom of

action, Bairaktar marched upon Constantinople. Leading

his troops against the palace, he demanded the restoration

of SeUm. As the palace gates were closed, Bairaktar

ordered an assault ; but at the moment when his troops

were entering Sellm was put to death. Besides Mustafa
there was only one member of the house of Osnian remain-

ing, his brother Mahmiid, who concealed himself in the

furnace of a bath until the palace was in the hands of

Bairaktar's soldiers. He was then placed on the throne

(July 1808). For a while Bairaktar governed as grand

vizier. He was rash enough, however, to dismiss j)art of

his own soldiers from Constantinople. The janissaries

attacked him in his palace. A tower in which he defended

himself was blown up, and after a battle in the streets o{
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Constantinople between the janissaries and the remainder

of Bairaktar's troops, during which the dethroned sidtan

Mustafa was put to death, the janissaries remained con-

querors, and Mahmiid was forced to submit to their de-

mands. The innovations of the late reign were abolished,

and for a while Mahmild seemed content to reign as ser-

vant of the reaction.

It is well known that plans for the partition of the Otto-

man empire occupied Napoleon and Alexander at Tilsit.

Austria, though unwilling to see Russia aggrandized, was
prepared in the last resort to combine with the dismember-

ing powers, if all attempts to prevent the execution of the

plan by diplomatic means should fail. But after a few
years the alliance declined and a war between France and
Russia was seen to be inevitable. Meanwhile the conflict

on the Danube had been resumed, and the Servians were

BtiU in arms. The Russians had advanced into Bulgaria

and captured SUistria. England, which had made peace

with Turkey in 1809, sought to reconcile the belligerents,

in order that the czar might be free to employ his whole

ice of force against Napoleon. In May 1812 a treaty was signed
=•>*- at Bucharest, by which Bessarabia was ceded to Russia,

the river Pruth becoming the boundary of the two empires.

The Porte in this treaty promised to grant an amnesty to

the Servians, to leave to them the management of their

internal aflfairs, and to impose upon them only moderate
taxes. These promises, however, were neither accepted

by the Servians as a suflScient concession, nor were they

observed by the Porte. The Servians continued to fight,

and ultimately secured their autonomy about 1817 without

help from Russia,

hmiid's Mahmiid II. (1808-1839) was the only sultan of modern
•• times who possessed the qualities of a great r\iler. Brought

up in the seclusion of the seraglio till the age of twenty-

three, when he was suddenly placed on the throne, it is

surprising that he should have shovni the power, the re-

solution, and the intelligence which marked his govern-

ment. The difficulties of his reign were enormous. He
belonged to an epoch when the Ottoman empire might
fairly be considered as in actual dissolution. This he to

some extent arrested, and the reforms which he effected,

partial and imperfect as they were, have prolonged the

existence of the Turkish state to our own day. The first

and most obvious internal danger to be met was the insub-

ordination of the provincial pashas. Against these rebelli-

ous servants Mahmiid waged a persistent and unwearying
war, now employing them against one another, now crush-

ing them by his own armed force. One of the most for-

Pasha midable was Ali Pasha of Janina, who had made himself
fantua. master of Albania and part of Greece. When Mahmiid

in 1820 threw his armies upon this chieftain, the outbreak

of hostilities in Epinis was the signal for the insurrection

of Greece. While Hjrpsilanti, grandson of a hospodar of

Moldavia who had been put to death by the Porte, raiied

the standard of revolt in Moldavia, asserting that Russia

had promised the Christians its support, the Greeks of

the Morea rose and exterminated the Turkish population

among them. HypsUanti was soon crushed ; and the ris-

ing in the Morea was answered by massacres of the Greeks

in the principal cities of the empire, and by the execution

of Gregory, patriarch of Constantinople, the head of the

Greek Church. These deeds of violence excited the utmost

indignation in Russia. A despatch was sent to Constanti-

nople, calling upon the Porte to restore the churches which

had been destroyed, to guarantee the inviolability of

Christian worship in the future, and to discriminate in its

punishments between the innocent and the guilty. These
demands were presented as an ultimatum by the Russian

ambassador, who, not receiving an answer within the time

allowed, quitted Casatantincplfl (27th July 1821) The

influence of Austria and England, however, restrained the
emperor Alexander from declaring war, and the Greeks
were left to sustain their combat by themselves. As long
as Ali Pasha was unsubdued, the only forces which the
sultan could employ against the Greeks were irregular
bands of volunteers. It was by one of these hordes that
the fearful massacres of Chios, in the spring of 1822, were
perpetrated. In that same spring, however, the overthrow
and death of Ali set free the regular troops. Two armies
of considerable strength now moved southwards from
Thessaly, with the object of reducing the country north
of the Gulf of Corinth and then uniting to conquer the
Morea. The western army, commanded by Omer Brionis,
was checked by the Suliotes, and subsequently beaten back
by the defenders of Missolonghi. The eastern army, after
advancing under the command of Dramali into the Morea,
was compelled to retreat. But the passes in its rear had
been seized by the Greeks ; on ali sides the enemy closed
in upon it ; and it was only through the disorders of the
Greeks themselves that Dramali's force escaped annihila-
tion. Of those who survived the encounter most perished
by sickness and famine in the neighbourhood of Corinth.
Nor was the fortune of the Ottomans better at sea. The
destruction of their admiral's vessel with all its crew by
the fire-ship of the Greek captain, Kanaris, caused such
terror that all further attempts to reduce the islands were
abandoned, and the fleet returned to the Dardanelles.

After an interval of ineff'ective land warfare, the sultan
determined to call upon Mehemet Ali, pasha of Egypt, for

assistance. Mehemet had risen to power in the disturbed
period that followed the expulsion of the French from
Egypt. He had a more powerful fleet than that of his

sovereign, and an army disciplined after the European
system. In calling upon his powerful vassal for help the
sultan must have been aware of the dangers which his ag-

grandizement would involve. Mehemet eagerly responded Mehem*
to Mahmild's call ; and his son Ibr^dilm, in command of a All's as-

powerful armament, set sail in. the spring of 1824 from ^'^'*°''*

Alexandria against Crete. This island was rapidly con- xurkej
quered, and Ibrihim, after failing in some combined opera-

tions against Samos, crossed over to the Morea. Here he
marched across the peninsula, carrying all before him.

Nauplia alone maintained its defence, while the Eg3rptian

sent out his harrying columns, slaughtering and devastat-

ing in every direction. From the Morea Ibrdhlm was
summoned to assist the Turks, who had been for nine

months unsuccessfully engaged in a second siege of ilis-

soionghi. Ibrihim began his siege operations in the

beginning of 1826 ; but it was not for three months more
that Missolonghi. fell. The tide of Ottoman conquest

moved on eastwards, and the acropolis of Athens capitu-

lated in the following year. But the defence of Misso-

longhi had lasted long enough to bring the powers of

Europe into the field. On the death of the emperor

Alexander at the end of 1825, Canning sent the duke

of Wellington to St Petersburg to negotiate conditions

of joint diplomatic action on the part of England and

Russia. A protocol signed at St Petersburg on 4th April

1826 fixed the conditions on which the mediation of Great

Britain was to be tendered to the Porte. Greece was to

remain tributary to the sultan, but to be governed by its

own elected authorities and to be independent in its com-

mercial relations. The surviving Turkish population was

to be" removed from Greece; all property belonging to

Turks, whether on the continent or the islands, was to bo

purchased by the Greeks. This protocol was developed

into the treaty of London between England, Russia, and

France, signed in July 1827, by which the three powers

bound themselves to put an end to the conflict in the

East In pursuance of this treaty the mediation of the

XXIII. — 8?
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powers was offered to the Porte, and an armistice demanded.

It was contemptuously refused. The united fleets of the

powers consequently appeared before Navarino, where Ibra-

him was assembling his forces for an expedition against

Hydra. After a vain attempt at negotiation, they entered

the harbour and fought the battle of Navarino, on 20th

October 1827, in which the Turco-Egyptian fleet was totally

destroyed. Canning had just died ; his successors could

only speak of Navarino as an " untoward event " and with-

draw from further interference, leaving Russia and the Porte

face to face. After a proclamation by the sultan calling

the Mohammeda^js to arms, war was declared by Russia

in April 1828. The moment was singularly favourable for

JRussia, for Mahmiid had, little more than a year before,

exterminated the janissaries. After bringing over soldiers

from Asia to make him secure of victory in the event of

a conflict, he had called upon the janissaries to contribute

a certain number of men to the regiments about to be

formed on the European pattern. The janissaries refused

and raised the standard of rebellion. Mahmiid opened

fire on them with cannon, and the slaughter did not cease

until the last of them had perished. The great difficulty

in tlie way of a military reorganization was thus removed,

and the newly-modelled regiments were raised to about

40,000 men. Small as the army was with which he had
to meet the Russian invasion in 1828, the campaign of that

year was honourable to the Turkish arms. Though Varna
fell into the hands of the Russians, Silistria and Shumla
were successfully defended, and the Russians, after suffering

great losses, were compelled to withdraw to winter quarters

on the Danube. In the following year they advanced

through Bulgaria, defeated the Turks at Kulevtcha, and,

after the surrender of Silistria, crossed the Balkans under

the command of Diebitsch. They reached Adrianople,

which immediately capitulated. Diebitsch, concealing the

real weakness of his force, sent out detachments towards

the Euxine and the J5gean, while the centre of his army
marched on Constantinople. Had the sultan known the

insignificant number of his enemy, he might safely have

defied him. But the wildest exaggerations were current

in the capital ; Kars and Erzeroum had fallen into the

hands of Paskiewitch, commander of the czar's forces in

Asia ; and in Constantinople the friends of the slaughtered

janissaries threatened revolt. Mahmiid listened to the

advocates of peace, and on 14th September hostilities were

brought to a cIosb by the treaty of Adrianople. This treaty

gave Russia the ports of Anapa and Poti on the eastern

coast of the Black Sea ; but its most important clauses

were those which confirmed and extended the protectorate

of the czar over the Danubian principalities. The oflace

of hospodar, hitherto tenable for seven years, was now
.made an appointment for life, and the sultan undertook to

permit no interference on the'part of neighbouring pashas

with these provinces. No fortified point was to be re-

tained by the Turks on the left bank of the Danube ; no
Mussulman was to reside- or hold property within the

principalities. The Bosphorus and the Dardanelles were
declared free and open to the merchant ships of all nations.

The Porte further gave its adherence to the treaty of

London relating to Greece, and accepted the act entered

into by the allied powers for regulating the Greek frontier.

An indemnity in money was declared to be owing to Russia;

and by leaving the amount to be fixed by subsequent

agreement Russia retained in its own hands the most
powerful means of enforcing its influence at Constantinople.

The suzerainty over Greece, which the powers had at

first agreed to leave to the sultan, was by common consent

abandoned, and Greece became an independent kingdom.
At the close of eight years of warfare Mahmiid's south-

ernmost provinces were even more completely severed from

the empire, than Servia and the Danubian principalities.

It was in vain that he had borne the humiliation of calling

upon his vassal, Mehemet Ali, for help, and Mehemet's
reward had now to be paid. Crete was offered to him

;

this, however, was far from satisfying his ambition, and
in November 1831 he threw an army under Ibrdhlm into

Palestine and began the conquest of Syria. The sultao

now declared Mehemet and his son to be rebels, and de-

spatched an army against them. The first encounter took
place in tjie valley of the Orontes. The Turks were put
to the rout, and retired into Cilicia. IbrAhlm following

gained a second victory at the pass of Beylan, and, after

crossing Mount Taurus, destroyed the last army of the
sultan at Konieh, on 21st December 1832. In this ex-

tremity Mahmiid looked for help to the European powers,

and Russia at once tendered its aid At the request of

the sultan a Russian fleet appeared before Constantinople.

The French ambassador thereupon threatened to quit the

capital ; and finally, under French mediation, terms of

peace were signed with Ibrdhlm at Kutaya (April 1833),
the sultan making over to his vassal, not only the whole
of Syria, but also the province of Adana between Mount
Taurus and the Mediterranean.

Scarcely had this treaty been concluded when Russian
influence again won the ascendency at Constantinople, and
a treaty of alliance, between Turkey and Russia was signed

at the palace of Unkiar Skelessi, which in fact reduced

Turkey to the condition of a vassal state. The form of

the treaty was skilfully framed to disguise the relation of

dependence which it created and the right of intervention

in the internal affairs of the Ottoman empire which it gave

to Russia. Each power pledged itself to render assistance

to the other not only against the attack of an external

enemy but wherever its peace and security might be en-

dangered. Another article declared that, in order to

diminish the biirdens of the Porte, the czar would not

demand the material help to which the treaty entitled

hinl, but that in lieu thereof the Porte undertook, when-
ever Russia should be at war, to close the Dardanelles to the

war-ships of all nations. The control of the Dardanelles

was thus transferred from Turkey to Russia, and the en-

trance to the Black Sea converted into a Russian fortified

outpost. In this treaty, brilliant as it appeared, Russia'

had gone too far. The Western powers declared that they
would not recognize it, and the most strenuous and system-

atic efforts were henceforth made both by France and
England to diminish Russian influence in the East. France,

anxious to gain ia Egypt a counterpoise to England's naval

power in the Mediterranean, made itself the patron and
ally of Mehemet Ali. England adhered to the cause of

the sultan, and on many occasions showed its hostility to

Mehemet. Thus the two Western powers, though both in

antagonism to Russia, were directly in conflict with one

another in their JUastern policy. Mahmiid in the mean-
time was steadily preparing to renew the war with his riivai

He obtained the services of iSIoltke and other Prussian

officers in organizing his army, and, after a successful

campaign against the rebellious tribes of Kurdistan, as-

sembled his troops in the spring of 1839 on the upper
Euphrates, and marched against Ibrdhlm. In the opera-

tions which followed the advice of the European officers

was persistently disregarded by the pasha in command;
and on 24th June the Turkish army was annihilated by

IbrAhim at Nisib. To complete the ruin of the empire,

the Turkish admiral, Achmet Fewzi, sailed into the port

of Alexandria arid handed over his fleet to Mehemet AIL

The sultan did not live to hear of the overthrow of his

hopes. He died in the same week in which the battle of

Nisib was fought, leaving the throne to his son 'Abd-ul-

Mejfd (1839-1861).
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The very suddenness of these disasters contributed ulti-

mately to the preservation of the Ottoman empire, inas-

much as it compelled the powers of Europe to take action.

The French and English fleets appeared in the Dardan-

elles. The czar saw that it was impossible to maintain

the treaty of Unkiar Skelessi, and this treaty was tacitly

abandoned. Russia now addressed itself to the task of

widening the existing differences between France and
England. France insisted on far more favourable condi-

tions for Mehemet Ali than England would allow, demand-
ing that Egypt and all Syria should be given to him in

hereditary dominion, with no further obligation towards

the sultan than the payment of an annual tribute. Russia

and the other powers took part with England, and ulti-

mately, without asking the sanction of France, the four

powers signed a treaty pledging themselves to enforce

upon Mehemet the terms proposed by England, which
practically reduced him to the position of an ordinary

pasha in Palestine, while leaving him the hereditary govern-

ment of Egypt. On the publication of this treaty Thiers,

the French minister, prepared for war. He was, however,

dismissed by Louis Philippe, and hia successor, Guizot,

accepted the situation. As Mehemet Ali refused to give

up his conquests, an Anglo-Austrian naval squadron was
sent to co-operate with a Turkish force in attacking the

coast-towns of Syria. Acre was captured, and Ibrdhlm,

assailed by the mountain tribes of the interior, was forced

to retire to Egypt. A convention made between Mehemet
and Sir Charles Napier, who had appeared at Alexandria

with part of the fleet, formed the basis of the ultimate

settlement, by which Mehemet, after formal submission

to the sultan, was recognized as hereditary governor of

Egypt. Russia now united with the other powers in a

declaration that the ancient rule of the Ottoman empire,

forbidding the passage of the Dardanelles to the war-ships

of all nations, except when the Porte should itself be at

war, was accepted by Europe at large.

The young sultan entered on his reign nominally as an
independent sovereign, but really under the protection of

the European powers. His minister, Reshid Pasha, who
had gained in an unusual degree the confidence of Western

statesmen, understood the necessity of bringing the Turkish

system of government more into harmony with the ideas

of the civilized world. An edict, known as the Hatti-

sherif of Gulhane, announced the speedy establishment of

institutions "which should insure to all subjects of the

sultan perfect security for their lives, their honour, and

their property, a regular method of collecting the taxes,

and an equally regular method of recruiting the army and

fixing duration of service." Scarcely had this edict been

published when Reshid was driven from power by a palace

intrigue. His reforming efforts, like those of Mahmiid,

were not wholly ineffective
;
yet little was realized in com-

parison with what was promised and what was needed..

The Turkish Government was soon discredited, and the

intervention of Europe required, by conflicts between the

Christian and Mohammedan tribes in the Lebanon, result-

ing in massacres of the former. After the convulsions of

1848 the sultan incurred the enmity of the autocratic courts

by refusing to give up Kossuth and other exiles who had

taken refuge within his dominions. The suppression of

the national Hungarian Government by Russia in 1849 had

heightened in the emperor Nicholas the sense of his own
power. He now looked forward to the speedy extinction

of Turkey, and in 1853 proposed to the British ambassador.

Sir H. Seymour, a plan for the division of "the sick man's"

inheritance as soon as he should expire. Disputes between

France^ and Russia relating to the rights of the Latin and
Greek Churches in certain sacred places were made the

occasion for the assertion of a formal claim on the part of

the czar to a protectorate over all Christians in Turkey
belonging to the Greek Church. This claim not being
acknowledged by the Porte, a Russian army entered the
Danubian principalities. After inefi'ective negotiations
war was declared by the sultan on 4th October 1853.
Hostilities commenced in Walachia, and the Turkish fleet

was attacked and destioyed at Sinope. England and France
allied themselves with the Porte, and landed an army at

Varna in the spring of the following year. Silistria was
successfully defended by the Turks; and, on the occupation
of the Danubian \ rincipalities by Austria, the allies took
up the offensive and transferred their forces to the Crimea.
The siege of Sebastopol followed, ending in its capture in
September 1855. Mean\^hile Russian and Turkish forces

were opposed in Asia. Kars maintained a gallant defence,
but succumbed to famine two months after the fall of

Sebastopol. The peace of Paris followed, in which Russia
ceded to Turkey the portion of Bessarabia adjacent to the
mouth of the Danube. The Black Sea was neutralized,

Russia and the Porte alike engaging to keep no war-ships
and to maintain no arsenals there. The exclusive pro-

tectorate of Russia over the Danubian principalities' was
abolished, and the autonomy of these provinces, as well as
of Servia, placed under the guarantee of all the powers.
The Porte published a firman, the Hatti-Humaiun, profess-

ing to abolish " every distinction making any class of the
subjects of the empire inferior to any other class on account
of their religion, language, and race," and establishing

complete equality between Christians and Mahommedans

;

the powers in return declared the Porte admitted to the

advantages of the public law and concert of Europe. The
absurd stipulation was added that no right should thereby
accrue to the powers to interfere either collectively or

separately in the relations of the sultan with his subjects.

The Crimean War gave to part of the Balkan population

twenty years more of national development under the

slackened grasp of the Porte ; and by extinguishing the

friendship of Austria and Russia it rendered the liberation

of Italy possible. But each direct proviso of the treaty

of Paris seemed made only to be mocked by events.

Scarcely a year passed without some disturbance among
the Christian subjects of the sultan, in which the interfer-

ence of the powers invariably followed in one form or

another. A new series of massacres in the Lebanon in

1860 caused France to land a force in Syria. Walachia
and Moldavia formed themselves into a single state under
the name of Roumania, to which the house of Hohenzollem
soon afterwards gave a sovereign. Bosnia and Montenegro
took up arms. Ser\ia got rid of its Turkish garrisons.

Crete fought long for its independence, and seemed for a

moment likely to be united to Greece under the auspices of

the powers; but it was ultimately abandoned to its Turkish

masters. The overthrow of J"ranee in the war of 1870 and

the consequent isolation of England led Russia to declare

the provision of the treaty of Paris which excluded its ships

of war and its arsenals from the Black Sea to be no longer

in force. To save appearances, the British Governmenl

demanded that the matter should be referred to a European

conference, where Russia's will was duly ratified.

A few years later the horizon of eastern Europe visibly

darkened with the coming storm. Russian influences

were no doubt at work ; but the development of national

feeling which had so powerfully affected every other part

of Europe during the 19th century could not remain

without effect among the Christian races of the Balkan

peninsula. In 1875 Bosnia and Herzegoviiriv revolted.

In the meantime the government of 'Abd-ul-'Aziz (1861-

1876) had become worse an.l worse. The state was banh

rupt. Ignatieff, the Russian ambassador, gained completb

ascendency jn the palace, and frustrated every attempt on
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lie part of the better Turkish Btaiestncn to check the

larrcDl of misrule. Hia creature, Mahmi'id I'asha, main-

taiQod his place in apite of universal contempt, untJ a

conspiracy was formed atCoDftantinople. which cost the

»nltan his throne (30ih May 1876) and a few days later

his life. His imbecile successor, Murftd V., gave place

ifter a reign of three months to 'Abd-ulHamid fl. The
Bosniau insurrection had already extended to Bulgaria,

ind the slaughter cf the Turkish inhaliitants in certain

rillages had been avenged by massacres of the most fearful

character. Servia and Montenegro took up arms. The
resources of European diiilomacy were exhausted iu fruit-

less attempts to gain from the Poite some real securities

for better government, and in April 1877 Russia declared

war. The neutrality of Austria had been secured by

a secret agreement permitting that country to occupy

Bosnia and Herzegovina, if Russia should extend its influ-

ence beyond the fUIkana. The Bulgarian massacres had

excited such horror and indignation in England that Lord

Beaconsfield was forced to remain neutral. The ministry

wntented itself 'mth stating that England would not per-

mit Egypt to be the scene of hostilities, nor acquiesce in

any prolonged occupation of Constantinople by Russian

troops. Turkey was thus left without an ally. The Russians

entered Bulgaria in J une ; and, while Rustchuk was besieged,

their advanced guard under Gourko hurried across the

Balkans. Meanwhile Osman Pasha, coming from Widdin,

occupied and fortified Plevna on the Rassian Une of march.

Against his redoubts the Russians, ill commanded, threw
themselves in vain, and Gourko was compelled to fall back

on the Shipka Pass. But in December the capture of

Plevna, in which Roumanian troops cooperated, set free

the invading army, and the march on Constantinople

was resumed. The Balkans were passed in mid-winter

;

Adrianople was occupied ; and the Turkish armies were

captured or annihilated. The Russians now pressed forward

to the very subtirbs of Constantinople, and on 3d March
i878 peace was concluded at San Stefano. In Asia the

Russians had captured Kars and viere besieging Erzeroum.

The treaty of San Stefano ceded to Russia the portion of

Bessarabia taken from it in 1856, together with the

Dobrudja, and also Kars, Batoum, and the adjoining

territory in Asia. It recognized the independence of

Servia, Montenegro, and Roumania, and largely extended

the territory of the first two. Bulgaria was constituted

an autonomous state, though tributary to the Pcrte, and
was defined so as to extend to the jl'^gcan Sea and to

include the greater jiart of the country between the Balkans
and the coast. Crete, Thessaly, and Epirus were to receive

the necessary reforms at the hands of a European com-
mission. To this treaty Great Britain refused to give its

assent, and vigorous preparations were made for war. The
fleet was at the Dardanelles, and Indian troops were
brought to Malta. Russia could no longer count on the

neutrality of Austria. Under these circumstances the
court of St Petersburg consented to submit the treaty to

i, European congress, which, after a secret agreement bad
been made between Russia and England on the principal

i)oint3 of difference, assembled at Berlin. The treaty of

San Stefano received various modifications, the princijial

being a reduction of the territory included in Bulgaria

And the division of that state into two parts. Bulgaria
north of the Balkans was con^-tituted an autonomous prin-

cijiality ; Bulgaria south of the Balkans was made into a
province, with the title of Eastern Rnuraolia, subject to

the authority of the sultan, but with a Christian governor
and an autonomous administration. Au.stria received
Rt<snia and Herzegovina. The territory ceded to Servia
anc" ^fonteneglo by the treaty of Ran Stefano. as well as
that ceded to Russia in Asia, was somewhat diminished.

The Porte was advised to make some ces.sion of territory

to Greece, and the line of frontier subsequently rocoal

mended gave to Greece .Tanina as well as Thestaiy. TTie

usual promises of organic reform were made by Turkey.

By a sejjarate convention England undertook the defencf

of Asiatic Turkey and received Cyprus. The organization

of Eastern Roumelia Ras duly taken in taml by a Euro-

pean commission and brought to a favourable conclusion
,

but it was not until a naval demonstration bad been mad«
by England that the final cession of Dulcigno to tho Monte-
negrins was effected, and that Thessaly, without Epirus, was
given up to Greece. Alexander of Battenberg became prince

of Bulgaria. By a popular movement in 188.5 Bulgaria

and Eastern Roumelia were united into a single state.

This revolution occasioned the utmost displeasure at St
Petersburg; and under Russian influence Prince Alexander
was kidnapped and forced to abdicate The Porte offered

no armed resistance to the union. (a a. f.)
ifffrori/f-fl.—The best worli on Ottoman hiKlory l8 Von Unmnrr'B Oeschlchtf

des OsmoHlKhm Iieitkei!ih\vi&-Vp&th. I834-S.'>), winch covers tlie period between
1800 aud 1J74 Tlje author availed himself of the writings of the Turkish
onnall3t8 as vcell as of tboao of bis European predecebson. ; and all later
Western historians of the empire ha\e borrowpd directly or lodlrectly from hIa
volumes. This valuable work has been translated Into Preoca i)y BeUert,
Histoi re tie ^ Emplrv Oitoma n (Paris, 1 835-41 k '(ho best EnKllsh work is Creasy's
Bisuiry i)f the Ottoman Turks fLondon, 16^)1.^1-.); It Is compiled for the most
pari from Von Hammer. Prince Canttnilr of Moldavia'^ Hiitorii of the Growth
ariH Decay of the Otlnnan Kmpire (London, 17:^4) contains many Interesting
particulars, but Is not always trustworthy. Tlie best Turkish authorities for

the period 1300-USO are- Ba'd-ud-DIn, TiiJ.vl-Tevdrikli (1300-1620): Pechevf,
riii-AA, I.e., " History" (1620 1931): Nalro4, TiirlU (ISdl 1659); RiahlA.Tdnkk
(16«l 1722); and t helebl-zada. farUh (1722 ?8). For the later period see
Zinkelsen, Geacfikhlf ^es Onviaiilscften Feiches^^l vols. (Hamburg and Gotha,
1840-6.S); t'lnlay, Creecc t/nder O'homan Domination (Edinburgh, 1856); Kanltt,
Donau BiiJgarien (Lelpslc, 1876.70); Prokeach-Osten. Oeschlchle de3 Ahfalli
der Gricchen (Stuttgart, 1867); FInloy. Greek Ke,olulion (Edinburxh, 1881):
Bourchiers Codrlngton ; H. inn Mollke, fivsstsrliTi:rklsche FfW.-uj (1828-29)
(2ded., Berlin, 1877); H. von Woltke. Briefe uber Zvslanrle m derTtirket iiai5-30)

(3d ed , Berlin. 1877); Proliesch Oiten. ile/imed AH O'lenna, 1877); Rosen, Ge-
trhlchle der Turkel (1826-66) (2 vols

.
Lelpsic, 1866-H7), Kinglake, Invaslo^c/lhe

Crimea (6 Pols.. i3ew ed., Edinburgh. 18"5-8i>). Eichmann. Reformed da Osmant-
Bchen i?f*r?ift« (Berlin. 1858), V. Bak.^T, V/or iri Bhtgoria (2 vols,, London, 1879);
W. Mullrr. RijssiiirfiTyrktscheT hriep (Stuttgart, 1878). For the diplomatic his-

tory. Bee ,4w Metternich's Popieren (\'lpnna, 1880-84); Wellington, /)£.':pa(cAes(new

eer , London, 1867-71); OcnU, Demchea liiWl'f.i (3 vols. Paris, 1876-77): Sir H.
Bulwer, ralnierjta-n (2 vols.. Ixmdoo, 1871), Oulzot, Memairej (Paris, 1858-67);
Blr F. ilertslet. British and Foreign State Papers (L«-)ndtra, 1819, and still in
progress), and Map of Evrope by Treaty (1876); Parllamentai-y Blstory ; and
Papsn Presented to Parliatrunt

Sultans op the Horss of 'OsmAn.

Tlia dates are tboso of tbe sultan's accession, according to the
Jloslem and Christian eras.

1.

23
4.

'Osman I

Orkhan
Mur.-id I ..

Bayezid I. ... . .

Interregnum .

.'>. MuhaiuDieil 1.

6 Murid II ..

7. Muhammeil 11

R. Bayezid II

9 Selim I.

10. Siileymdn I

1). Seliin II

12. Hurad HI
13. JIulianimed JIJ.

14. Ahmed I

15. Mustafa I.

18 'Osman II

Mustafa I

17 Murad IV
18. Ibrahim
19. Muhammed IV. . ..

20. Ruleyman II

21. Ahmed II

22. Mustafa II

23. Ahmed III

24. Mahrai'id I

2.'). 'Osman III
2G. Mustafa III

27. 'Ahd-ul-HamM I ,

28. Selim III
29. Mustafa IV
30. Mahmtjd II
31. 'Abd-uI-Meji'd ...

32. 'Abd-ul 'Azi/..,
3-3. Miii-.-i,l V
34. 'Abd-ul-Hamid II.

A.H.

SOD of Er-ToRbrul 700
son of Osm^D 1 726
sou of Orkhan
.sou of Murad I.

761
791

804
816
824
855

..son of Hdyezid I

son of Muhammed I. ..

.SOD of Muiad II

. son of Muhammed II.

..BOD of Eajezid II 918

..son of Selim I.^ 926
.son of Suleyuidu 1 974

. son of Solini II 982

. son of Murad III 1003

.son of Muhammed III 1012

.son of Muhammed 111 1026

son of Ahmed J 1027
.(resloied) 1031

SOD of Ahmed 1 1032
. Bon of Ahmed 1 1049

..son of Ibrahim 1058
. son of Ibraliim 1099
. .son of Ibraliim 1102
.hon ol Miiiiaramed IV 1106
poij of JIuhammed IV 1115

, sou of Mustafa II 1143
..S'.n of Mustafa II. 1168

sou of Ahmerl IJ^ jjj-j

.son of Ahmed III. ...... . 1187

. son of Mustafa III 1203
son of 'Abd-ul-IIamid I. 1222

.sou of 'Abd-ul-Hamid I. 1223

..son of Mahmiid II. 1255

..son of Mahniiid 11 1277

..son of 'Abd-ul-Mejid 1293
son of 'Abd-ul-Mejid 1293

A.n.

1301
1328
1359
1389
1402
1413
1421
1451
1431
1512
1520
1566
1571
1595
1603
1617
1618
1622
1623
164a
1648
1687
1691
1695
1703
1730
1754

1757
1773
1789
1807
1S08
1839
1861
1878
187ft
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aEOGRAPHY.J

Fast II.

—

Geography and Statistics.

Turkey, or the Ottoman empire {Omianli Vilaieli), embraces

extensive territories in south-eastern Europe, western Asia, apd

northern Africa, grouped mainly round the eastern waters of the

Mediterranean, and along both sides of the Red Sea, the west coast

of the Persian Gulf, and the southern and western shores of the

Black Sea. These territories form an aggregate of provinces and

s\jte3, some under the direct control of the sultan, some enjoying

a large share of political autonomy, some practically independ-

ent, either administered by foreign powers or ruled by hereditary

vassals or tributary princes. The present (1887) extent of the

Ottoman empire is about 1,692,150 square miles, and its popula-

tion 42,346,000.
European Tcekey.

• Since the Russo-Turkish War of 1878 (see above), the extremely

irregular frontiers of European Turkey are conterminous with Greece

in the south, and in the north with Montenegro, Austria, Servia, and
Ronmania, being separated from the last country partly by the

Danube, partly by a conventional line drawn from Silistria on that

river to Mangalia on the Black Sea. By the Berlin congress

Roumania and Servia, hitherto vassal states, were made absolutely

independent kingdoms, Roumania at the same time receiving

the district of Dobrudja between the lower Danube and the Black

Sea, and Servia those of Nish and Leskovatz about the upper
Morava river. Montenegro was also recognized as an independ-

ent principality, with an increase of territory, which gave it a sea

frontier limited southwards by the river Boyana, and including

the Albanian ports of Dulcigno and Antivari on the Adriatic. The
Greco-Turkish frontier was also shifted north, Greece obtaining

most of Thessaly and a strip of Epirus (south Albania), so that

since 1881 the border line runs from near Mount Olympus on the

Gulf of Saloniki (40° K. lat. ) west to the Pindus range, then south-

west to the Gulf of Arta on the Ionian Sea. A still more serious

3tep was taken towards disintegration by the withdrawal of Bulgaria

and Eastern Roumelia from the immediate jurisdiction of the Sub-
lime Porte. The former was constituted a tributary principality, with
representative institutions, and Eastern Roumelia was erected into

an autonomous province, both uuderthe guarantee of the Emopeau
powers. But in 1885 the latter province declared for union with
Bulgaria, asd since then these two territories have practically formed
one state administered from Sophia, Europe assenting and Turkey
consenting (imperial firman of 6th April 1886) on the retrocession

to Turkey of the Moslem districts of Kirjali and the Khodope. In
the year 1878 Austria occupied and assumed the civil administration

of the north-western provinces of Bosnia and Herzegovina, besides

taking military possession of the contiguous strategical district of

Novi-Bazar. The direct possessions of the sultan have thus been
reduced in Europe to a strip of territory stretching continuously

across the Balkan Peninsula from the Bosphorus to the Adriatic
^29° 10' to 19° 20' E. long.), and lying in the east mainly between
49° and 42° and in the west between 39° and 43° N. lat. It corre-

sponds roughly to ancient Thrace, Macedonia with Chalcidice, Epirus,

and a large part of Illyria, constituting the present administrative

divisions of Stambul (Constantinople, includmg a small strip of the

opposite Asiatic coast), Edirnoh (Adriauople), Saloniki with Kosovo
[Macedonia), Janina (parts of Epirus and 'Thessaly), Shkodra (Scutari

or upper Albania). To these must be added the Turkish islands in

the .^gean usually reckoned to Europe, that i3,Thaso9, Samothrace,
Imbros, and, in the extreme south, Crete or Candia, with estimated

(1887) areas and populations as under :

—
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Provinces.

Constantinople
Adrianoplo
Saloniki and Kosovo
Janina
Scutari
Candia And other Islands .

Immediate possessions.

Area In

Square Miles.

Bulgaria, tributary principality
East Roumelia, autonomous province
Bosnia, Herzegovina, and Novi-Bazar, occupied

by Austria

Total European.Turkey since 1878 ..

Dobrudja, ceded to Ronmania
Nish and Leskovatz, ceded to Servia
Dulcigno, &c , ceded to Montenegro
Parts of Thessaly and Epirus, ceded to Greece

Total European Turkey before 1878..

1,100
12,800
32,000
14.000
13,000

3,800

76,700

24,300
14,000

23,670

4,200
4,250
2,000
2,000

Population,

1,200,000
660,000

1,900,000
1,440,000
390,000
230,000

6,720,000

2,008,000
976,000

1,504,000

10,207,000

150,000
367,000
116,000
100,000 (f)

10,940,000

For detailed accounts of the physical features, climate, fauna, and
flora of these regions, the reader is referred to the articles Albania,
Bosnia, Bulgaria, Constantinople, Epirus, Herzegovina,
Macedonia, and Thrace. Here it will suffice to remark in a

general way that the territory still directly administered from

Stambul comprises one of the most favonrcd regions of the temperate

zone. The extensive igneous and metamorphic system of the Great

Balkans and Rhodope (DespotoDagh), culminating in the Rilo

Dagh (9000 feet), interspersed in the Pindus range farther west by
Permian formations of unknown age, and succeeded in the extreme
east (both sides of the Bosphorus) by Lower Devonian sandstones

and some more recent volcanic rocks, is pierced by the four rich

alluvial valleys of the Maritza, Eara-su or " Blackwater," Struma
(Strymon), and Vardar. These rivers, flowing in nearly parallel

south-easterly courses to the .5^gean, collect most of the draicage
of Roumelia, as Thrace and Macedonia are commonly called by the

Turks. The whole region thus enjoys a somewhat southerly aspect,

sheltered from the north by the lofty crests of the Rilo Dagh and
northern Pindus, and in every way admirably suited for the culti-

vation of most cereals, as well as of cotton, tobacco, madder, the
mulberry, the vine, and fruits. Here maize yields such a bountiful

harvest that, although originally introduced from America, it has
long been regarded as indigenous, and for the Italians is simply the
Turkish corn (" gran *urco ") in a pre-eminent sense. The inhabit-

ants also, Greeks intermingled with Turks in the east, with Bul-

garians in the west, are intelligent and industrious, noted for their

skill in the manufacture of carpets and other woven goods, ofsaddlery,

arms, and jewellery.

Asiatic Turkey.

The mainstay of the Ottoman dynasty is the Asiatic portion of the

empire, where the Mohammedan religion is absolutely predominant,
and where the naturally vigorous and robust Turki race forms in

Asia Minor a compact mass of many millions, far outnumbering
any other single ethnical element and probably equalling all taken
collectively. Here also, with the unimportant exception of the
islands of Samos and Cyprus and the somewhat privileged district

of Lebanon, all the Turkish possessions constitute vilayets directly

controlled by the Porte. They comprise the geographically distinct

regions of the Anatolian plateau (Asia Minor), the Armenian and
Kurdish highlands, the Mesopotamian lowlands, the hilly and
partly mountainous territory of Syria and Palestine, and the coast-

lands of west and noith-east Arabia. The changes caused by the

Russo-Turkish War of 1878 were the cession to Persia of the little

district of Kotur on the eastern frontier and to Russia of the

districts of Kars and Batoum on the north-east frontier, whOe to

England were conceded the military occupation and administration

of Cyprus. Asiatic Turkey is conterminous on the east with Russia
and Persia ; in the south-west it encloses on the west, north, and
north-east the independent part of Arabia. Towards Egypt the

frontier is a conventional line drawn from Akabah at the head ol

the Gulf of Akabah north-westwards to the little port of El Arish

on the Mediterranean. Elsewhere Asiatic Turkey enjoys the ad-

vantage of a sea front-ige, being washed in the north-west and west

by the Euxine, .ffigean, and Mediterranean, in the south-west by
the Red Sea, and in the south-east by the Persian Gulf.

The above enumerated five natural divisions of Asiatic Turkey
are divided for administrative purposes into s'oout twenty vilayets,

which, however, have been and still are subject to considerable

fluctuations. The subjoined grouping, with areas and populations,

is based mainly on data lately communicated confidentially to the
British Government by Mr Redhouse His estimates of population
have been strikingly confirmed by the official returns that nave fon

the first time just been made for certain provinces in Asia Minor and
the Armenian highlands. Thus the census of the Trebizond vila

yet, completed in 1886, gave a total of 1,010,000, which differs

only by 7000 from Mr Redhouse's estimate for 1878 (1,017,000).

So also the just completed (1887) census for the Erzeronm vilayet

gives 683,000, or 998,000 including the territory ceded to Russia in

1878, which is 45,000 higher than Mr Redhouse's estimate.

Natural
Divisions.

Asia Minor

Ai.i^enia and
Kurdistan

Mesopotamia

Syria and
Palestine

Provinces.

'Broussa with Biga and Israid

Aidin (Smyrna)
Eastamuni
Angora
Eonieh I

Adana
Bivas with Janik
Trebizond

Area In

Sqtiare Miles.

Erzeronm and Tan .

.

\ Diarbekr with Aziz
Baghdad
Basra with El-Hasa

PPO
Damascus •\

/-Alci

J Dan

I
Lebanon >

V Jerusalem )
I Hejaz >

\ Yemen \ '

Archipelago

,

Samos
Cyprus

Total Asiatic Turkey

32,000
23,000
21,000
27,000
89,000
16,000
26,000
12,000

40,000

88,000
100,000
31,000
46,000

86,000-

200,000(1)

1,700
210

8,670

691,680

Population.

1,900,

1,610,

1,200,

S60,

1,280,

470,
1,770

1,010,

( 58.1,

i 1,000,

560,

4,7i0,

1,085,

1,4.',0,

(1,660,

{ 450,

( 390,

(720,
(830,
625,

41,1

235

000
,000

,000

000
000
000
,000
,000

OW)
,000

,000

,000

,000

,000

000
000
,000

,000

,000

,000

,000

000.

24,33!!.00O
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Detailed descriptions of Asiatic Turkey TviU be found iinder tho

fcepamte articles Arabia, Armenia, Asia Minor, Kurdistan,
Mesopotamia, Palestine, and Stria. Of these natural divisions

Asia Minor or Anatolia is by far the most important for extent,

population, and natural resources. It constitutes an elevated and
fertile plateau enclosed by irregular mountain ranges, which in tlie

Taurus and Antitaurus on the south and east rise to from 7000

to 10,000 feet, culminating in the volcanic Ei-jish-Dagh, or Argasus,

nearly 12,000 feet high. Tire plateau, which has a mean altitude

of some 3000 feet, is depressed in the centre, where the Tuz-gol
(Tatta Palus) and several other lacustrine basins have at present no
outflow, but which appear to have formerly drained through the
Sakaria (Sangarius) northwards to the Euxine. In the same di-

rection, and in curiously parallel curves, flow the more easterly

Kizil-Irmak (Halys) and Yeshil-Irmak (Irisf, which carry off most
of the surface waters of the plateau. The western rivers—Granicus,
Xanthus (Scamander), Hermus, Simois, Meander—although re-

nowned in song and history, are comparatively insignificant coast-

streams, rushing from the escarpment of the plateau down to their

Qord-like estuaries in the Mgea,n. Kone of the rivers are navigable
to any distance from their mouths, and in the absence of good
means of communication the very rich resources of the plateau in

minerals and agricultural produce have hitherto been littlq deve-
loped. Owing to the diiferent elevations and varied aspects of the
laud towards the Euxine, ^gean, and Mediterranean, the climate
is extremely diversified, presenting all the transitions from intense
summer heat along most of the seaboard to severe winters on the
lofty tablelands of the interior, which are exposed to biting winds
from the Russian steppes. Anatolia has an endless variety of
natural products, from the hardy boxwood of Lazistan (Trebizond
vilayet) to the sub-tropical figs and gi'apes of the western coast-
lands. On the plateau thrives the famous breed of Angora goats,
whose soft, silky fleece (mohair) forms a staple export.

Of far less economic importance are the Armenian uplands, form-
ing a rugged plateau of limited extent, above which rise many
lofty peaks, culminating in the tower-crested Ararat (16,916 feet),

the converging point of three empires. The long and terribly severe
wnters, intolerably hot short summers, and generally poor soil of
Armenia present a marked contrast to the far more temperate
climate, rich upland valleys, and densely wooded slopes of the more
southern Kurdistan highlands. But these advantages are counter-
balanced by the generally inaccessible nature of the counti-y, the
want of good highways, and especially the lawless character of its

inhabitants, who have undergone little social change since the days
of their wild Karduchi forefathers. In the heart of this savage
region lies the magnificent basin of Lake Van, which, like Tuz-gol
and the more easterly Urmiya, has no present outflow, but formerly,
no doubt, discharged to the Tigris valley.

In the Van district lie the sources of most of the head streams
of the Tigris (q.v.) and Euphrates (q.v.), which have created the
vast and fertile alluvial plains of Mesopotamia. This latter region,
the seat of the ancient Accadiau and Assyrian and the more recent
Moslem cultures, forms a continuous plain from the escarpments of
the Kurdistan highlands to the Persian Gulf, broken only in the
north by the Sinjar Hills, and capable of yielding magnificent
crops wherever water is available. But under Osmanli rule the
splendid system of irrigation works, dating from tho dawn of his-
tory, has fallen into decay : the lower Euphrates now overflows
its banks and converts much of the region above and below
Kurnah, at the confluence of the two great arteries, into malarious
marshlands. Hence the populous cities and innumerable villages
formerly dotted over the Babylonian plains have been succeeded
by the scattered hamlets of the Montefik and other amphibious
Arab tribes.

This lowland region is separated by the more elevated Syrian
desert or steppe from the much smaller and less productive pro-
vinces of Syria and Palestine. Here the main physical features
are at once simple and yet striking. The narrow, hilly region dis-

posed north and south between the Mediterranean and tho desert,
and stretching for over 400 miles between Anatolia and the Sinai
Peninsula, culminates towards the centre in the parallel Libanus
and Antilibanus (10,000 to 11,000 feet), enclosing between them
the fertile depression of the Beka' (Coele-Syria). The stupendous
ruins of Baalbek, standing at the highest point of this depression
in 30° N. lat, mark the parting line between the northern and
sontharr. watersheds of the region. Northwards flows the E!-'Asi
(Orontes), southwards the Litdni (Leontes), both through the
Beka iu moderately sloping beds to the Mediterranean. For
further particulars, see the articles Lebanon, Jordan, Palestine.
In the, Lebanon the Christian Maronite communities enjoy a mea-
sure of self-govornment under the guarantee of France, while their
pagan neighbours end hereditary foes, the Druses, are gradually
withdrawing to the hilly Hauran district beyond Jordan.

Turkey's Arabian possessions comprise, besides El-Hasa on the
Persian Gulf, the low-lying, hot, and insalubrious Tehama and tho
aouth-western Iiighlands (vilayets of Hejaz and Yemen) stretching
continuously along the east side of the Red Sea, and including the

two holy cities of Mecca and Medina. These are held by military
occupation, probably at a loss to the imperial exchequer, and cer-

tainly agaiust the wishes of the inhabitants. But these drawbacks
are supposed to be more than compensated by the political prestigsi

derived from the possession of the Holy Land of Islam.

Africax Tekeitories.

Since the abandonment of eastern or Egyptian Soudan in 1884,
consequent on the revolt of the Mahdi, and the occupation of
Tunis by *he French in 1881, Turkey in Africa has been reduced
to the two territories of Egypt and Tripolitana with Barca and
Fezzan, jointly occupying the north-east corner of the continent
Of these Tripolitana alone is directly administered, constituting
the pashalik or vilayet of Tripoli. Egypt, whose southern frontier

was temporarily fixed in January 1887 at the station of Akasho
above Wady Haifa, near the second cataract in Lower Nubia (22°

N. lat.), has formed a practically independent principality under
the dynasty of Mehemet Ali since 18-11, subject only to an annual
tribute, of £695,000 to the Porte. The areas and populations o<

Turkey in Africa were estimated as follows in 1887:

—

Tripoli, with Barca and Fezzan, a vilayet
Egypt, tributary priucipality
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sided over by their respective consuls. Cases between foreigners

of different nationalities are heard in the court of the defendant,

and between foreigners and Turkish subjects in the local courts, at

which a consular dragoman attends to see that the trial is conducted

according to law.

The trade returns for the last few years show that the country is

slowly recovering from the disastrous consequences of the Russo-

Turkish War. For the four years 1882-86 the exports from and

imports to Turkey were valued as under :

—

I Ei:port3.»
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modelled, the one after the classics of Persia, tlio otUcr after those
of tnoderD Europe, and more ^specially of Frauce. The old or
Persian school flourished from the fouudatiou of the empire dowu
to about 1830, aud still coutiuues to drag ou a feeble existeuco,
though it is now out of fashion aud cultivated by none of the lead-
ing men of letters. These belong to the new or European school,
which sprang up some fifty or sixty years ago, and which, in spite
of the bitter opposition of the partisans of the old Oriental system,
has succeeded, partly through its owu inherent superiority and
jartly through the talents and courage of its supporters, in expel-
ling its rival from the position of undisputed authority which it
had occupied for upwards of five hundred years. For the present
purpose it will bs convenient to divide the old school into three
periods, which may be termed respectively the pre-classical, the
classical, and the post-classical. Of these the first extends from
the early days of the empire to the accession of Suleymdu I., 1301-
1520 (700-926) ; the second from that event to the acces.siou of
Mahmud 1., 1520-1730(926.1143); and the third from that date
to the accesamn of '.Abil-ul-'Azi'z, 1730-18S1 (1143-1277).
The works of the old school in alJ its periods are entirely Persian

in tone, sentiment, and form. We find in them the same beautjes
and the same defects that we observe in the productions of the
Iranian authors. The formal elegance aud conventional grace,
alike of thought and of expression, so characteristic of Tersiao
classical literature, pervade the works of the best Ottoman writers
and they are likewise imbued, though in a less degree, «-ith that
spirit of mysticism which runs through so much of the poetry of
Iran. But the Ottomans did not stop here : in their romantic
poems they cho.^e as subjects the favourite themes of their Persian
masters, such as Leyli and Mejniin, Khusrev and Sbirin, Yusuf and
Zuleykhd, and so on ; they constantly allude to Persian heroes
whose stories occur in the Shdh-Ndmn and other storelmuses of
Iranian legendary lore ; and they wrote their poems in Persian
metres and in Persian forms. The mesnevf, the kasida, and the
ghazel,—all of them, so far at least as the Ottomans' are concerned,
Persian,—were the favomite verse-forms of the old poets. A mesuevf
IS a poem written in rhyming couplets, and is usually narrative in
subject. The kasi'da aud the ghazel are both monorhythniic ; the
first as a rule celebrates the praises of some great man, while the
second discourses of the joys and woes of love. Why Persian 'atber
than Arabian or any otlier literature became the model of Ottoman
writers is explained by the early history of the race (see Turks)
Some two centuries before the arrival of the Turks in Asia Minor
the Selji\ks, then a mere horde of savages, had overrun Persia,
where they settled and adopted the civilization of the people they
had subdued. Thus Persian. became the language of their court
ind Government, aud when by and by tliey pushed their conquests
into Asia Minor, and founded there the Seljiik empire of Rum they
earned with them their Persian culture, and diffused it amonV the
peoples newly brought under their sway. It was the descendants
of those Persianized Seljiiks whom the early Ottomans found
ruling in Asia Minor on their arrival there. What had happened
to the Seljuks two centuries before hai,|,eued lo the OttomanVnow-
the less civJized race adopted tho culture of the more civUized •

and as the Seljuk empire fell to j.ieces aud the Ottoman came
graduaUy to occupy its place, the sons of men who liad called
themselves Seljuks began thenceforth to look upon themselves asOttomans. ffpnen +>ifi WQDf ^r.i^^;*.^ _c jv- _ ^ »
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— „.^„„ -uoutciuiiu lo looK. upon liieuiselves asOttomans. Hence the vast majority of the j.eople whom we areaccustomed to think of as Ottomans are so oiHy by adoption
being reaUy the descendants of Seljuks or Seljiikian subjects, whohad derived from Persia whatever they possessed of civiiizat/on or
of uterary taste. An extraordinary love of jireredeut, the result
apparently of conscious want of original power, was sufficient

% ^'ilw,"" ^^l"-'
'°y*' *° "^'^i'' e^'yguiJe for cenfnries, till

at length the allegiance, though not tlie fashion of it, has beenchanged in our own days, and Paris has replaced Shiraz as the
shrine towards which the Ottoman scholar (urns. AVhile conspicu-
ously lacking in creative genius, the Ottomans have always shown
themselves possesse.I of receptive and assimilative i.owers to aremarkable degree, the resd/t being that the number of their\mters both in prose aud verse is euonnous. Of coarse only a few
of the most prominent, either through Ihe intrinsic merit of theirwork or through the influence they have had in guiding or shapin-that of their contemporaries, can be mentioned in a brief review
like the present. It ought to be premised that the poetry of theold school IS greatly superior to the prose.
Ottoman literature may be said to ouen with a few mystic lines

o? th?^.:
p"^'-" ™''''T "f *'^"''^"'^ Jelal-ud-Din, the authoof the great Persian poem the ilatlnmwi. Sultan Veled flourishedduring the reign of 'Osman I., though he did not reside S theterritory under the rule of that prince. Another mystic p^et ofthis early time was 'Ashik Pasha, who left a long poem n rhvminJcouplets, which IS called, inappropriately enough, his .pLVThf

^„ nf'o l'^^'^"^'"""!"™^"'^
Hellespont by which Suleym^'n the

.obie o;^.;;- t[:^d'iha^ 1^'''I^^:X:.^-A

contemporary of Muhammed I. and Ifurad II., wrote a leu^thv and
still esteemed mesnevi on the ancient Persian romance of Khusrevand Shmn

; and about the same time Vaziji-oghlu crave to Iho
world a long versified history of the Prophet, the Muluunmcdlya.
the writers mentioned above are the most important 'previous to
the capture of Constantinople

; but there is little liter:.' ure of real
merit prior to that event. The most notable prose work of thisperiod IS an old collection of stories, the Uislory of the Forhi Ve-irs
said to have been compiled by a certain Sheykh-zada and dedicated
to Murad II. A few yeais after Constantinople passed iuto thehands of the Ottomans sonie ghazels, the work of the contempo-
rary Tatar prince Mir AIi Shir, who under the nom de plume otNevaji wrote much that shows true talent and poetic feeling, found
their way to the Ottoman capital, where they were seen and copied
by Ahmed Pasha, one of the viziers of Muhammed II. The poems
of this statesman, though possessing little merit of theii- own, beinn
for the most part mere translations from Nevayi, form one of thelaudmarks in the history of Ottoman literature. They set the
fashion of ghazel-writing

; and their appearance was the signal
for a more regular cultivation of poetry and a greater attention to
literary style and to refinement of language. In Sinan Pasha,
another minister of Muhamn.ed the Conqueror, Ottoman prose

entitled yazorma^ (Supplications), which, notwithstending a too
lavish employment of the resources of Persian rhetoric, is as re-markable or Its clear and lucid style as for the beauty of many ofthe thoughts It contains. The most noteworthy writers of theConqueror s reign are, after Ahmed and Sinin, the two lyric poet*

m?nVA* ff,"' ''^"^^^"f^^
stow a considerable imp-Vovementupon those of Ahmed Pasha, the romantic poets Jem.-ill and Hamd.and the poetesses Zeyneb and Mihri. Like most of his houseMuhammed II. was fond of poetry and patronised men of letters -He himself tried versification, aud some of his lines which havocomo down to us appear quite equal to the average work of his

contemporaries. Twenty. one out of the thirty-four sovereignswho have occupied the throne of 'Osman have left verses, amiamong these Selim I. stan.Is out, not merely as the greatest rulerwarnor and statesman but also as the most gifted and most
original poet. His work is unhappily for the greater ,>art in the
Persian language

; the excellence of what be has done in Turkishmakes ,.s regret that ho did so little. The most prominei man
'"

,T'f '/,
^','"" h ^"^ ^^^ '<^K''=' Kemal Pasha-zada, fre-quently caUed Ibn-KemAl, who distinguished himself in both pffosoand verse. He left a romantic poem on the loves of Yiisuf andZuleykha, and a work entitled KigdrisUin, which is modelled bothm style and matter on the ChUisidn of Sa'di. His contemporary,

Mesihl, whose beautiful verses ou spring are iierhaim hettei-known in Europe than any other Turkish poem, deserves a uass.
ing mention.
With the accession of Selim's son, Suleyman I., the classical

period begins. Hitherto all Ottoman writing, even the most highly
finished, had been somewhat rude and uncouth ; but now a marked
improvement becomes visible alike in the manner and the matterand authors of greater abUity begin to make their appearance:
iuzuli, one of tlie four great poets of the old school, seems tohave been a native of Baghdad or its neighbourhood, and probablybecame an Ottoman subject when Suleyman took po..session of tho
old capit.al of the caliphs. His language, which is very peculiar
seenis o be a sort of mixture of the Ottoman and AzerbijAu dialecti
of Turkish, and was most probably that of the Persian Turks ofthose days. Fuzuli showed far more originality than any of his
predecessors

;
for, although his work is naturally Persian in formand in general character, it is far/rom being a L.ero echo from

bbiraz or Ispahan. He s(ruck out a new line for himself, and was
inilebted for his inspiration to no previous writer, whether Turk orfersian. An intense and passionate ardour breathes in his versesand forms one of the most remarkable as well as one of the mosta ractive characteristics of his style ; for, while few even amonglurkish poets are more artificial than he. few seem to write with
greater earnestness and sincerity. His influence upon his sue
cessors has scarcely been as far-reaching as might have been ex-pected,-a circumstance which is perhaps iu some measuie owing
to the unfamiliar dialect in which he wrote. Besides his DivdnHe left a beautiful mesnevi ou the story of Leyli and Jleinun aswell as some prose works little inferior to his poetry. Baki of
Constantinople, though far from rivalling his contempo'rary Fu'ziili.wrote much good i,oetry, including one piece of great exceUence. anelegy on Suleyman I. The Ottomans have as a rule been particu-
larly successful with elegies , this one by Baki has never been sur

PK- c' .?" '.^",'.'''> ^^^''' ">« janissary Yahya Beg, the muftit-bu-buud, and Selim II. all won deserved distinction as poets

nf"I{,"^ M^r^"^ "^ ^^"'^'^ ^- "''ose the second of the great Doetsof the old Ottoman school, Kefi of Erzenim, who owes his pre-eminence to the bnlliance of his kasidas. But NeH could revUeas well as praise, and such was the' bitterness of some of his satires

in /ll "T,'^''*"'"''
P"s°"''g'?s who came under his lash in-auced Murad IV. to permit his execution. Xefi, who. like Fu^iili

(

I

Claasicv'

perio<I.
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•j jtok"! a style of his own, had many to imitate him, of whom Sabri

ShAkir, a contemporaiy, was the most snccessfal. Na'ili, Jfevri,'

iind Fchim need not detain us ; but Nabi, who flourished under

Ibrahim and Muliammed IV., calls for a little more attention.

This prolific author copied, aud so imported into Ottoman litera-

ture, a didactic style of gha/el- writing which was then being

introduced in Persia by the poet Sd'ib ; but so closely did the pupil

follow in the footstc)is of his master that it is not always easy to

know that his lines are intended to be Turkish. A number of

-|K)ets, of whom Seyyid Vehbi, Raghib Pasha, Raliiui of the Crimea,

Kelim, and S;imi are the most notable, took Nabi for their model.

Of these, Sami is remarkable for the art with which ho constnictcd

his ehazels. Among the WTitei-s of this time who did not copy

Nabi are Sabit, Rdsikh, and Tdlib, each of whom endeavoured,

with no great success, to open up a new path for himself. We
now reach the reign of Ahmed III., during which flourished Ncdim,
the greatest of all the poets of the old school. Little appears to

be known about his life further than that he resided at Constan-

tinople and was alive in the year 1727 (A.n. 1140). Nedim stands

quite alone : he cojiied no one, and no one has attempted to copy

him. There is in his poetry a joyousiiess and sprichtlintss which
at once distinguish it from the work of any other Tui-kish author.

His ghazels, which are written with great elcganoe and finish, con-

tain many graceful and original ideas, and the words he makes use

of are always chosen with a view to harmony and cadence. His
kasidas are almost equal to his ghazels ; for, while they rival those

of Nefi in brilliancy, they surpass them in beauty of diction, and
are not so artificial aud dependent on fantastic and far-fetched

oonceits. The classical period cames to an end with Ncdim ; its

brightest time is that which falls between the lise of Nefi and the

death of Nedim, or, more rouglUy, that extending from the acces-

sion of Ahmed I., 1603 (1012)i to iho deposition of Ahmed III.,

1730 (1143).

We will now glance at the prose writers of this period. Under
tho name of Numdi/un Kavut 'Imperial Book) 'All Chelchi made
a highly esteemed translation of the well-known Pejsian classic

j4nvdr-i Snhcijlt^ dedicating it to Suleynidn I. Sa'd-ud-Din, the

preceptor of Murad III., wrote a valuable histoiy of the em)pire

from the earliest" times to the death of Selim I. This work, tho

Tdj-ut-Tcvdrlkh (Crown of Chronicles), is reckoned, ou account of

its ornate yet clear style, one of the masterpieces of the old school,

and forms the first ofan unbroken series of annals which are written,

especially the later among them, with great minuteiu:s3 ami detail.

Of Sa'd-ud-Din's successors in the office of imperial historiographer

tlie most remarkable for literary power is Na'imd. His work, wliich

extends from 1591 (1000) to 1659 (1070), contrasts strongly with
that of the earlier historian, being \vritten with great directness

and lucidity, combined with mnch vigour aud pictiuesqueness.

Evliy.'i, who died during the reign of JIuliammed I v., is noted for

the record which he has left of his travels in different countries.

About this time Tash-kopri-zada began and 'Ata-ullah continued
a celebrated biography of the legists aud sheykhs who had
flourished under the Ottoman r-.onarchs. Haji Khalifa (see vol. xi.

p. 377), frequently termed Katib Chelebi, was one of the most famous
men of letters whom Turkey has produced. He died in 1658 (106S),

liaving written a great number of learned works ou histoi-y,

biography, chronology, geogi-aphy, and other subjects. The Persian-

izing teuciency of this school reaf-hed its highest point in the pio-

dnctions of Vcysi, who left a Li/c of the Prophet, and of Nergisi.

a miscellaneous writer of prose and verse. Such is the intentional

obscurity in many of the compositions of these two authors that

avery sentence becomes a puzzle, over which even a schohicly Otto-
man must pause before he can be sure he has found its true mean-
ing. The first printing press in Turkey was established by an

Hungarian who bad assumed the name of Ibrahim, and in 1723 i

(1141) ajipeared tho firet book printed in that countij ; it was Vfflj
. kulL's Turkish translation of Jevheri's Arabic dictionary. ^

Coming now to the post.classical period, we find among poets
worthy of mention Beligh, Nevres, Hishinet, and Sunbiui-zada
Vehbi, each of whom wrote in a style peculiar to himself. ThrSe
poets of note—Purtcv, Neshct, and Sheykli Glialib— flourished
under Selim III. The Last-named is the fourth great poet of th(
old school. Jhtsii u 'ylshl- (Beauty and Love), as his great poem i;

called, is an allegorical romance full of tenderness and imaginatlK
]iower. Gh.-ilib's style is^.-is original as that of Fuzuli, Nefi, or
Kedini. Tho most tlistiuguished of the prose writers of this period
aro perhaps ]{ishid, the imperial historiographer, 'Asim, who traxiaH
lated into Turkish two great lexicons, the Arabic Kiiiuus and tba
Persian liurhdii-i KiUi\ and Kani, tho only humorous iviiter of
merit belonging to tho old school.

When we reach the reign 'of Mahmud II., the great transition
period of Ottoman history, during' wliich the civilization of the
West began to struggle in earnest with that of the East, we find
the change which was coming over all things Turkish affecting
literature along with tho rest, and preparing the way for the ap-
pearance of the new school. TTio chief poets of tho transition are
fazil Bey, Wasif, notable for his not altogether unhappy attempt
to write verses in the spoken language of the capital, Izzet Molla,
Pertev Pasha, 'Akif Pasha, and the poetises Fitnct and Leyla.
In the works of all of these, although we occasionally discern a
hint of the new style, the old Persian manner is still supreme.

Jloro intimate relations with western Europe and a pretty general
study of the French language and literature, together with thl
steady progress of the reforming tendency fairly started under
Malimud II., have resulted in the birth of the new or modern
school, whose objects aro truth and simplicity. In the political

writings of Reshid and 'Akif Pashas we have the firstVlear note of
change ; hut the man to whom more than to any other the new
departure owes its success is Shinasi Efendi, who employed it for
jioctry as well as for prose. The European style, ou its introduc-
tion, encountered the most violent oiiposition, but now it alone
is used by living authors of rejiute. If any of these docs wTite a
pamphlet in the old manner, it is merely as a tmtr tic fcn-ce, or to
prove to some faithful but clamorous partisan of the Persian style
that it is not, as ho sujiposes, lack of ability which causes the
modern author' to adopt the simpler and more natural fashion of
the West. The whole tone, sentiment, and form of Ottoman litera-

ture have been revolutionized by the new school : varieties of poetry
hitherto unknown have been adopted from Europe ; an altogether
new branch of literature, the drama, has arisen ; while the sciences
are now treated and seriously studied aftci the system of theAVcst.
Among writers of this school who have won distinction arc Ziyi
Pnsha, Jevdet Pasha, the statesman ami historian, Ekrem Bey, tho
author of a beautiful series of miscellaneous poems, iff7nrcm«, Hamid
Bey, who holds the first jdace among Ottoman dramatists, aud
Kemal Bey, the leader of the modern school and one of the most
illustrious men of letters whoir. his country has produced. He
has WTitten with conspicuous success in almost evciy branch of
literature,—history, romance, ethics, poetry, and the drama.

For the Turkish language, see p. 661 below.
There is no work lu existence wliich gives a satisfactoryaccuui.lofOt1oii.au

literature. Vou Hanmier-l'urgstaU's Geschichte der OsTnutiischai Dichtkvii$t
(Pesth, lb36> is not ftlways trustworthy and leaves much to be dcsueU in many
ways. Other works on the poetry are La Muse Otlcmiaiie, hy Servau dc Siipny
(Paris, 1853); On the JlisU)ry, Systcut, anil Varifties of Turkish I'ce'ry, hy Red-
liouse (London, 1S78) ; OUojnan Poems, l-y Gibb (London, ]S82) Of transla-
tions we have Uakl's iJtran, by Haiulner (Vienna. 1825) ; the Travels o/EiHyi,
by Hammer (London, 1834) ; liose vnd 2^achtiijiiU (a poem of Fazli, a mediocre
writer uf tlie time of Ruleyniin I.), Turkisli and German, by Hamniei (Pesth)

;

Us Conseils tie Nabi Kfendi, by Pavet de Courleille (J'ai is, 1S57) ; The History
u/Ihe Forlij Tczirs, by Gib'j (Loudon, 1886). An interesting aud valuable sketch
of Ottoman poetry is giver hy Kemdl Bey iu a series of articles in the Tuikisli
literary jomnal J/ymu' a-i Lint-z-Zij/ii. (E. J. W. G.)

TURKEY, an abbreviation for Turkey-Cock or Turkey-
Hen as the ease may be, a well-known large domestic

gallinaceous bird. How it came by tbis name Las long

oeen a matter of discussion, for it is certain that this valu-

able animal was introduced to Europe from the New
.World, and in its introduction had nothing to do with

Turkey or with Turks, even in the old and extended sense

in which that term was applied to all Mahometans. But
It is almost as unquestionable that the name was origin-

.•illy applied to the oird ^hich we know as the Guinea
Fowl {q.v.}, and'there is no doubt that some authors in

the 16th and 17th centuries curiously confounded these

two species. As both birds became more common and
better known, the distinctiou was gradually perceived, and
the name " Turkey ' clave to that from the New World

—

possibly because of^ its repeated call-note—to be syllabled

turh, iur/,; iurl; wuereby it may be almost said to have
named itself {cf. Notes and Queries, set. 6, iii. pp. 23. 369).

But even Linnteus could not clear himself of the confusion,

and unhappily misapplied the name Meleayiis, undeniably

belonging to the Guinea-Fow), as the generic term for what
we now know as the Turkey, adding thereto as its specific

designation the word gallopavo, taken from the Gallopava

of Gesner, who, though not wholly free from error, was
less mistaken than some of his contemporaries aud even

successors.^

^ The French Coq and PouU eVInde (whence Diiidon) involve" no
contradiction, looking to the general idea of what ludia then was.

One of the earliest German names for the bird, Kalekuitisch Hiin
(whence the Scandinavian Katkon), must have arisen through some
mistake at present inexplicable ; but this does not refer, as is generally

Eupposctl, to Calcutta, but to Calicut on the Malabar coast (cf. ^otes

and Queries, ser. 8, i. p. 185)

23—24
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The Turtey, bo far as we know, was first described hy Oviedo lu

hisSu^riode la Xaturat Bisloria *: 2<w Indms^ (cap. xxxvl),

Sid to h^ve been published in 1527. Ho, not nnnaturaly includes

Toth Car^sows and Turkeys in one category, caUing both Pavos

fPeafc^vk^ • but he carcfuUy distinguishes between them, pointing

out among other things that the latter make a wheel (Aacc;i la rueda)

of their tail, though this was not so grand or so beautiful as that

of the Spanish ''Pavo," and he gives a faithful though short

description of the Turkey, The chief point of interest in his

account is that he speaks of the species having been already taken

from Kew Spain (Mexico) to the islands and to Castilla del Oro

(Darien), where it bred in a domestic state among the Chnstiaus.

Much labour has been given by various naturalists to ascertain the

date of its introduction to Europe, to which we can at present only

make an approximate attempt ; but aftey all that has been written

it is plain that evidence'concurs to show that the bird was established

in Europe by 1530—a very short time to have elapsed since it

became known to the Spaniards, which could hardly have been

before 1518, when Mexico wa3 discovered. The possibility that it

had been brought to England by Cabot or some of his sSccessors

earlier in the century is not to be overlooked, and reasons wiU

presently be assigned for supposing that one of the breeds of

English Turkeys may have had a northetn origin ;
^ hut the often

quoted distich first given in Baker's Chronicle (p. 298), asserting

that Turkeys came into England in the same year—and that year

by reputation 1524—as cari)s, pickerels, and other commodities, is

wholly untrustworthy, for we know that both these fishes lived in

the country long before, if indeed they were not indigenous to it.

The earliest documentary evidence of its existence in England is a

"constitution" set forth by Cranmer in 1541, which Hearne first

printed (Lelaud's Collcctama, ed. 2, vi. p. 38). This names "Turkey-

cocke"a3 one of "the greater fowles" of which an ecclesiastic

was to have • out one in a dishe," and its association with the

Crane and Swan precludes the likelihood of any confusion with the

Guinea-Fowl. Moreover the comparatively low price of the two

Turkeys and four Turkey-chicks served at a feast of the serjeants-

at-law in 1555 (Dugdale, Origines, p. 135) points to their having

become by that time abundant, and indeed by 1573 Tusser bears

witness to the part they had already begun to play in "Christinas

husbandlie fare." In 1555 both sexes were characteristically

figured by Belon {Oyseaia, p. 249), as was the cock by Gesncr in

the same year, and these ai'e the earliest representations of the bird

known to exist.

There is no need to describe here a -bird so familiar and in these

days so widely distributed. As a deuireu of our poultry -yards

(see Poultry, vol. xix. p. 64G) there are at least two dbtinct

breeds, though crosses beiwcou them are much commoner than

purely -bred examples of either. That known as the Norfolk

breed is the taller of the two, and is said to be the more hardy.

Its plumage is almost entirely black, with very little lustre, but

the feathers of the tail and some of those of the back have a brown-

ish tip. The chicks also are black, with occasionally white patches

on the head. The other breed, called the Cambridgeshire, is much
more variegated in colour, and some parts of the plumage have a

bright metallic gloss, while the chicks are generally mottled

with brownish grey. White, pied, and buff Turkeys are also often

seen, and if care be taken they are commonly found to "breed

true." Occasionally Turkeys, the cocks especially, occur with a

top-knot of feathers, and one of them was figured by Albtn in 1738.

It has been suggested with some appearance of probability that the

Norfolk breed may be descended from the northern form, Mclcagris

gallopam or americaiia, while the Cambridgeshire breed may spring

from the southern form, the M. mcxicana of Gould (,Proc. Zool.

Society, 1856, p. 61), which indeed it very much resembles, especi-

' Purchas (^Pilgrimes, iii. p. 995) in 1625 quoted both from this

and from the same author's Hysioria Ocneral, said to have been pub-

lished a few years later. Oviedo's earlier work is only known to the

present writer by the reprint of 1852.
' The bibliography of the Turkey is so large that there is here no

room to name the various works that might be cited. Recent research

has failed to add anything of importance to what has been said on

this point by Buffon {Oiscaur, iL pp. 132-162), Pennant (Arctic

Zoology, pp. 291-300),—an admirable summary,-and Broderip {Zoo-

logical Recreations, pp. 120-137)—not that all their statements can

be wholly accepted. Harrington's essay {Miscellanies, pp. 127-151),

to prove that the bird ivas known before the discovery oi America

and was transported thithsr, is an ingenious piece of special pleading

which his friend Pennant did him the real kindness of ignoring.

' In 1672 Josselin {Sew England's Rarities, p. 9) speaks of the

settlers bringing up " great store of the wild kind " of Turkeys, " which

remain about their houses as tame as ours in England." The bird

was evidently plentiful down to the very seaboard of Massachusetts,

and it is not likely to have been domesticated by the Indian tribes there,

as, according to Hernandez, it seems to have been by the Mexicatre.

It was probably easy to take alive, and, as we know. capaWe of endur-

ing the I'oyage to England.

ally in having its tail-coverts and quills tipped with white or light
ochreous,—points that recent North -American ornithologists rely

upon as distinctive of this form. If this supposition be true, there
would be reason to believe in the double introduction of the bird
into England at least, as already hinted, but positive information
is almost wholly wantin'.* The northern form of wild Turkey,
whose habits have been described in much detail by all the chief

writers on North-American biids, is now extinct in the settled parts
of Canada and the eastern States of the Union, where it was once
so numerous ; and in Mexico the southern form, which would seem
to have been never abundant since the conquest, has been for many
years rare. Further to the south, on the borders of Guatemala and
British Honduras, there exists a perfectly distinct species, 21. ocellata,

whoso plumage almost vies with that of a Peacock in splendour,

while the bare skin which covers the head is of a deep blue studdeil

with orange caruncles {Proc. Zool. Society, 1861, pi. xl.).

The genus MeUagris is considered to enter into the

Family Phasianids, in which it forms a Subfamily Mele-

agrinse, peculiar to North and Central America. The fossil

remains of three species, have been described by Prof.

Marsh—one from the Miocene of Colorado, and two, one

much taller and the other smaller than the existing species,

from the Post-PUocene of New Jersey. Both the last had
proportionally long and slender legs. (a. n.)

TUKKS. The use of the name "Turks" has never

been limited in a clear and definite way from the time of

the Byzantine authors to the present day. To the former,

as also to the Arabs, it has a collective sense like Scythians

or Huns;^ at the present day we are wont to restrict the

name to the Osmanli Turks, though they themselves refuse

to be called Turks, having, as they hold, ceased to be such

in becoming imbued with Arabo-Persian culture. On the

other hand, when we speak of Uigurs and Tatars, we mean
tribes who style themselves Turks and really are such. It

is only by the aid of historical and linguistics' evidence that

we can determine the true limits of the Turkish name.

The national Turkish traditions, preserved by the Origiix

Persian historians Kashid ed-Din and Jowaini from

Uigiu-ian books which are now lost, point to the region

watered by the river Selenga and its affluents, the Orkhon
and the Tugila, as the primitive seat of the Turkish people.

Rashid ed-Din combines this tradition with that of the

Mohammedan descendants of Oghuz, who, in accordance

with Moslem traditions, derive the whole Turkish stock

from Japhet, the son of Noah, or more accurately from

Turk, the son of the former (Yafiz-oglan), and pretend

that he pitched his tents in the vicinity of Lake Issyk-kul

(in Semii-yetchensk). But, though Turkish tribes did Ethno

wander so far to the west, and even farther, in remote logical

antiquity, it seems pretty certain that the Uigurian tradi-
'"' ""™-

tion has preserved the memory of the true origin of the~

race, that Turks and Mongols were originally different

stems of a single people, and that these two members of the

Ueai.-Altaic {q.v.) family were more closely related to each

other than to any other member of the same family (Finno-

Ugrians, Samoyedes, Tungus-Manchus). The evidence for

this rests, not on the ethnological system of Kashid ed-Dln,

though it affords a secondary argument, but on the in-

dubitable affinity of the Mongolian and Turkish languages

and the similarity of the ethnological characters of the two

races. Here, of course, we do not argue from the Osmanlis,

who have lost all their original race-characters and have

become " Caucasians " of the best type, but rather, for in-

stance, from the Kirghiz, who ara considered as the typical

Turks of the present day, and are described by Ujfalvy as

being midway between the Mongol and the Caucasian.

We must now turn our attention to the wanderings of the

Turks and their subsequent fate,—a rather difficult task,

Tlie results of a comparison of the skulls of wild and domesticated
Turkeys are given by Dr Shufeldt in Journ. of Comp. Medicine and
Surgery, July 1887.

5 Constantine Porphyrogenitns calls the Magj-are Turks, even in
' contradistinction to the truly Turkish Petchenegs,
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owing to the want of accurate information. The only

truly historical records are to be found in the Chinese

cVironicIes and encyclopaedias,* where, however, the Turkish

proper names appear in such distorted forms as to be un-

recognizable
;

yet, till' the 6th century of our era, no other

accounts are available.

It is generally admitted that the first Turkish people

mentioned by the Chinese are the Hiong-nu, who, wander-

ing to the west, occupied the country south of the Altai

Mountains and expelled (about 177 B.C.) the former

occupanta of those regions, the Yue-chi,- Kan-goi, and Usun
(U-ssun),—tribes of unknown nationality, but possibly

also Turks.' The Hiong-nu were identified by Deguignes

with the Huns, this denomination being used in a political

or collective sense, and including, besides the Huns proper,

the Ephthalites or White Huns, Avars, Bulgars, Magyars,

Khazars, and Petchenegs, who are styled by several scholars

Hunnic or Scythian peoples,—a term of no scientific value

whatever, as the main body of these peoples consisted

really of Mongol-Turks orFinno-Ugrians. As, however,

separate articles have been devoted to most of these

ethnical names, we abstain from further details, as also

from discussion of the question of the Turkish origin of

the Magyars and the Khazars, though'that of the former

seems to us as improbable as that of- the latter is certain.^

Be this as it may, the Hiong-nu are, so to speak, proto-

Turks, and the history of the Turks proper begins with

th!6 Tu-kiu, the Chinese equivalent of the word Turk.

Originally a division of the Hiong-nu, almost extirpated

by wars, but miraculously saved from complete destruction,

the Tu-kiu settled south of the Kin-Shan (Altai 1) Moun-

tains, and were miners and iron-smelters in the service of

the Juen-Juen^ ("les Tartares Geou-gen" of Deguignes).

/About 552 A.D., however, they conquered their former

masters and founded a mighty empire under princes who
took the title of Hi khan. In these Tu-kiu Deguignes re-

cognized the Turks who.entered into friendly relations with

Byzantium, and to whom Justin 11. sent two ambassadors,

—Zemarchus (568) and Valentinus (575). The narratives

of these ambassadors are preserved in the fragments of

Menander Protector ; and (comparing the variations of the

corrupt text with the record of Tabari) from him we learn

that at the first date the reigning prince was Sinjibulus

(Arabic Sinjibu).* From the Greek and the Arabo-Persian

accounts it seems that Sinjibu put an end to the empire of

1 Translated in the well-known works of Deguignes, Visdelon, &c.;

for a French translation ty Stanisl. Julicn of the accounts of tbb

Pien-i-tien, referring to the Tu-kiu, see Journ. Asiat., 1864, p. 326 sj.

» Comp. Persia, voL xviii. pp. 592-4, 600, 603.

' Radloff, for instance, thinks that the name U-ssnn, and perhaps

remnants of the people denotf^d by it, sarvive in the present Uisuns,

a division of the Great Horde of the Kirghiz. At the time of

Alexander the Great's expeditions against the Scythians Leyond the

Jaxartes, we find in that region certain traces of the Tnrkish language

in names of places and persons (cp. vol. xviii. p. 582, note 4). It

u therefore certain that long before the age of the Hiong-nu Turkish

tribes had spread to the borders of the Jaitartes, and even along the

northern coast of the Caspian to the rivers Ural and Volga. But the

ethnical denominations of antiquity—Scythians, Partliians, llassagetee,

Sacse, &c.—do not convey to our mind clear ethnical distinctions, so

that the true nationality of these peoples has been much debated.

"Neither are the pre-Semitic culture of Babylonia and the supposed

"Turanian" origin of the Accads facts of such character that from

them we can infer the presence of Turks in these regions in remote

ontiqaity.
* On the Petchenegs see below.
" From their Chinese name it may be inferred that the Juen-Jnen

*ere a Mongolian people, in vfhich case the Avars, who are supposed

to have been a division of them, were slso Mongols.
' See Noldeke, Oeschuhte der Perser und Araier, p. 158. Tlie first

part of this name is without doubt the Turkish sUnJii, silngii, which

means "lance," a Turkish proper name of the same kind as Kilij =
"rword," which in its Persian form, Nizek, wjis afterwards borne by a

prince of Tianaonana, often mentioned in the accoanta at tha Arabic

conquest.

the Ephthalites or Haitals in those regions. He shai-ed
the conquered country with Khosrau I., the Oxus becoming
the frontier between Iran and Turan. The memory of the
empire of Sinjibu and of its political strength has been
preserved by the Arabic authors Ibn Khordadbeh and
Mas'udi, who inform us that the Turkish tribe of the
Karluks, settled in the provinces of Ferghana and Shash
(Tashkend), were of old the mightiest of all the Turks, and
that their sovereign, the khakan of khakans, was obeyed
by all the neighbouring princes.

_ To them they reckon the
mythical Afrasiab and the historical Shawa.^ It is.un-"

certain at what epoch the empire of the Karluks came to

an end; but the Chinese assert that about 650 they reduced
the inhabitants of the Hi and Jaxartes territory, thongb
they were unable to protect them afterwards against the
inroads of the Arabs under Kotaiba b. Moslim (706-714),
The latter defeated the armies sent to their .aid under
Kurbogha Noyon, a sister's son of the Chinese emperor.'
It is also doubtful if the so-called Afrasiab kings or Ilek-

khans, who reigned in the 10th century at Kashgar and
Balasaghun and conquered. (999) the dominions of the
Samanids in Transoxiana, belonged to the Karluks, as is

supposed by Grigorieff and Lerch. or to the Uigurs, as
others think.

The name Uigurs is very common during che Mongolian
period, and Kashid ed-Din and others use it (by an ana
chronism) in speaking of remote antiquity, though it is

whoUyunknown to the Arabic geographers, and,asVamb6ry
has shown, to the Uigurs themselves,—nay, even impossible

in the old Turkish language, in which the form would be
Utkur. The • name Ugur, Ogur, or Ogor of Byzantine
authors is really different ; but Grigorieff has recognized

the name in the corrupt Arabic foi-m of Tagazgaz, which
must be read Toguz- Ugur,* the "Nine Ugurs," to dis.

tinguish them from another division of the same tribe,

the On-Ugur or " Ten Ugurs." In the time of Ibn Khoi^
dadbeh and Mas'udi these Turks had gained the snpremacj
amongst their brethren, and had their residence at Kushan,
which has been identified with the Kiao-chang of the

Chinese. According to their accounts, the Kiao-chang
form the southern division of the Hui-khe (Hoei-ke o(

Deguignes), and were settled before the Christian era south

and east of the Tian-Shan up to the Pamir plateau and
the Kuen-Lun. The Arabic authors make them adherents

of Manichseism ; but, as the original Turkish Shamanism
has developed into a dualistic system, this statement may
rest on a partial misapprehension. It seems, however,

certain that Buddhism reached these Turks on its way
towards China, for we know that this religion spread in

the 2d century B.C. throughout the adjacent kingdom of

Bactria, and was still flourishing when Hwen-T'sang visited

(7th century) those regions. Thus we can understand why
the old Ural-Altaic religion bears a Sanskrit name. The

northern division of the Hui-khe, which remained unknov. n

to the Arabs, wandered from the Selenga region to the

sources of the- Yenisei, vanquished thff Tu-kiu (745), and

founded an empire from the Selenga to Lake Ealkash.

till they were overthrown (841) by the Ha-kas (identitied

with the Kirghiz). These northern Uigurs are called by

the Chinese Kao-che, Chi-le, Di-li, and Te-le. The history

of the southern branch is unknown, for the chronological

data of Rashid ed-Din and Abn-'l-Ghazi are contradictory

and useless, though their statements that the prince borii

the title of Idi-kut and submitted to the Mongols have

full historical weight. That the Uigurs, rose during the

^ Cp. Mas'udi, ed. Paris, i. 288; Noldeke, ui sup., p. 269, n, 1.

* The title Noyon, if the present writer's .conjecture on the text at

Tabari, ii. 1105, 's right, proves that Kurbogha was a Mongolian prinw.

' Beforo this Reinaud had conjectured that the Tag-izgaz wore lh»

same as the UicrurH. but failed to correct the Ai'abic corruption.
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Mongolian epoch to a certain supremacy by higher culture

is Erttested by Kashid ed-Din and Jowaini, who often men-

tion Uigurian books.

The Petchenegs (Gr. IlaT^ii'aKat, Uar^ivaKiTai • Mag-
yar BesenyS ; Lat. Bisseni) were of old, as Constantine

Porphyrogenitus tells us, settled about the lower Ural and
Volga, but were driven thence (894-899) by the Ghuzz
(Ouzoi). A part of them returned afterwards to their

ancient abode, but the great majority wandered westward
and settled on both sides of the Dnieper, driving the

Hungarians before them to the Carpathians. Here they

annoyed the neighbouring peoples by their raids, and en-

gaged readily in the Eussian expeditions against the Greek
empire, till tlie policy of the Byzantine court incorporated

large numbers of them with its own armies, sometimes
with fatal result, as was experienced by Komanus Diogenes,

when these auxiliaries passed to the camp of his antagonist

Alp Arslan. At the period of the first crusade the Christian

armies met with them on their march through Servia and
Bulgaria ; but the Petchenegs are not mentioned after the

13th century. The learning of Orientalists has discovered

faint traces of the language once spoken by them in the

Turkish dialect of the Bosnians.^

Comans or Cumani (Russ. Poloxetze, Magyar Palocz and
Kun) is a term chiefly used by Europeans for the Turkish
tribes that occupied Moldavia and the adjacent regions of

south Russia. The origin of the name is uncertain ; but
it seems to be Turkish, though it rarely occurs in Oriental

records. The most probable conjecture regarding the

people denoted by it is that they were a mixture of Ghuzz
and Petchenegs. Oriental authors know much more of

their neighbours to the east, the Kipchaks, a very common
name of Turkish clans down to the present day. Some-
times both names are combined : Rubruquis speaks of the

Coman Kipchaks. Anna Comnena informs us that the

Comans spoke the same dialect as the Petchenegs, a dialect

well known to European scholars from the so-called Codex
Cumanicus.^ On the arrival of the Mongols in these

regions, the Kipxihaks suffered great hardships, and large

numbers of them were sold as slaves throughout the

Mohammedan world. From them sprang the Bahrite

Mameluke sultans of Egypt (1250-1380). The Comans
sought refuge amongst the Hungarians and became Chris-

tians ; but their arrival, causing internal dissensions in

Hungary, greatly favoured the advance of the Mongolian
arms. The remnants of the Comans, Kipchaks, and other

Turkish tribes continued to dwell in southern Russia under
Mongolian rule (see Mongols), whilst others became merged
with the Hungarians.

The Ghuzz dwelt originally in the far East amongst the

Toguz-TJgur, but migrated in the reign of the caliph Al-

Mahdl (775-785) to Transoxiana, where they adhered to

the cause of the famous Al-Mokanna', not from religious

predilection, but to satisfy their love of war and plunder.

In the same manner they afterwards .served every warlike

prince in their neighbourhood, and entered like other

Turks into the service of the caliphs. The main body of

the life-guard of the 'Abbasids consisted of Turks, and
s#sie individuals rose very soon to high commands. En-
trusted with the administration of distant provinces, they
founded independent princely houses, such as those of the

Tulunids and Ikhshids in Egypt (vol. vii. p. 750) and the

Ghaznj»vids (see Ghazni). In the meantime fresh bands
of the Ghuzz poured from the east and the north into

Turkestan, the region becoming overstocked with a nomadic
population. Some of them sought and found an outlet to

the west by occupying the territory of the Petchenegs and
foiaing th6 Turkish population of southern Russia ; but

' Comp. Blau, Bosnisch-TUrkische Sprachdenhnaler (Leipsic, 1868\
p. 31i - EJited by Geza Kuun, Buda-Pesth, 1880-83.

the great majority, seeing the ruined state of the empire

of the caliphs, crossed the Oxus and overran the northern

and eastern provinces of Persia. How these loose desul-

tory bands were guided to subsequent victories, and
moulded with the peoples amongst whom they settled into

regular political bodies, has been already narrated undei

Seljuks {q.v.).

Meanwhile they underwent a great change in their eut-

ward appearance, habits, ic, as Rashid ed-Din relates,

owing to the influence of the air and the water, and, we
may add, to frequent intermarriage with the inhabitants

of the countries invaded by them. After some generations

the change was great enough to strike their Iranian neigh-

bours, who called them Turkmans (Turcomans),' a term
implying resemblance to Turks. It is therefore quite

natural that the modern Osraanlis should have become
Caucasians; for, if Rashid ed-Din in the 13th century

noticed the difference between a Turkman and a genuine

Turk, the six centuries which have elapsed since amply
sufiice to have obliterated all original Ural-Altaic charac-

teristics. The old name Ghuzz, originally, as it seems,

the Turkish Oghuz (an eponymous hero of whom Turkish
chronicles tell many fables) was wholly superseded by the

new name Turkman and by other political names.
During the Seljukian period there arose in Transoxiana

the empire of the Kharizm shahs, founded by Mohammed
b. Anushtegin, upon whom the government of Kharizm
(Khiva),—which down to 995 had belonged to princes of

Iranian descent—was conferred (1097) by the Seljuk

prince Barkiyarolj. His son Atsiz became independent

(1138), but his empire seemed destined to early ruin by
the arrival of the Kara-Chitai, who defeated the Seljuk

prince Sinjar (1141) and became for a time supreme
masters of Turkestan. Nevertheless the Kharizmian
dynasty held its place as a tributary sovereignty, and
developed great power under the princes Takash and
Mohammed his son. The former defeated and killed

(1194) the last Seljuk prince of 'Irak, and the latter ex-

tended his dominion from the Caspian to the Indus and
from the Jaxartes to the coast of 'Oman. His cunning
antagonist, the 'Abbasid caliph An-Nasir, invoked the aid

of Jenghiz Khan, who scarcely required this invitation to

attack Mohammed. The sack of Bokhara was followed

in the same year (1220) by that of the other principal

cities of Transoxiana and by the persecution of the un-

happy prince, who died in a forgotten island of the Cas-

pian. His son Jelal-ed-Din was driven towards India, but
by a change of fortune ascended once more the throne of

his fathers, till the new Mongol khan, Ogdai, sent fresh

armies against him and forced him to seek refuge in the

Kurdish Mountains, where he was murdered (1231). The
fate of the Turks of Transoxiana was shared by their

brethren in Asia and Europe, and new Mongol-Turkish

empires arose, of which an outline has been given under
^Mongols. As the Mongol rule grew weaker, there arose

in Persia and on the frontiers of Asia Minor the Turkman
dynasties of the Ak Koyun-lu, the Kara Koyun-lu, the

Zu'1-kadria, and the Ramazan Oglu, whose history is closely

connected either with that of the rise of the Ottoman
power (see below) or with the history of Persia (see vol.

xviii. p. 632 sq.).

At the present day the Turkish people occupy a very extensive

area, the centre of which lies in Khiva, Bokhara, and Khokand,
and which stietclies from the lower Lena in Siberia to the Danube
and from the Crimea to Kerman and India. Politically they be-

' The term " Turkman" occurs in Arabic chrouicles of the Seljukian

period, and even in Mokaddasi', p. 274. Rashid ed-Din therefore

exaggerates in stating that it only came into use in his lifetime. But
Vambery's statement that it was applied of old to the descendants of

Oghuz is contradicted by the genuine Persian text of Rashid ed-Din

and the unanimous testimony of history. His objections against the

popular cts'mclogy mentioned above are, however, not quite uufoimded.
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Jong to Russia, Turkey, Persia, China, and Afghanistan. In religion

the great majority are Mohammadana ; a few tribea in Russia are

Ibaptized Christians ; and some others adhere to the original Sha-

Imanism, which has also influenced the religious conceptions of the

.'Christian and Mohammedan Tiirka. The principal Turkish peoples

are the following. (I.) By a popular distinction the Turks of

Siberia and Russia, with some colcmies in Turkey, are styled Tatars

(see Tartars), though the Yakuts of northern Siberia are riot usu-

ally included in this term. The Yakuts, who are perhaps a mixture

of Turkish and Tungus tribes, deviating from the ordinary course

of Turkish wanderings, are settled about the lower Lena, and number
probably 200,000 (Rittig, 80,000 ; Lansdell, 210,000).' They are

nominally Christians. (11.) On the Kirghiz (Kara- Kirghiz and
Kazaks) and Kara-Kalpaks see Kirohiz ; but note that the Kip-

chaks, named there as a separate tribe, really form a subdivision of

the Kazak- Kirghiz, and are perhaps akin to the Kitai-Kipchaks,

who are reckoned to the Uzbegs. (III.) Uzbeg is a political, not

an ethnological denomination, originating from Uzbeg Khan of the

Golden Horde (1312-13-10)^ It was used to distinguish the followers

of Shaibani Khan (16th century) from his antagonists, and became
finally the name of the ruling Turks in the khanates as opposed to

the Sarts, Tajiks, and such Turks as entered those regions at a

later date and are known to be Kirghiz, Kara-Kalpaks, or Taranjis.

The Uzbegs are therefore a mixed race of different Turkish tribes.

According to Kostenko,'' they number 201,972 in the Russian pro-

vinces of Sir-Daria, Ferghana, Zerafshan, and Amu-Daria, and-

Vamb^ry conjectures that there are 1,000,000 more in Bokhara,

700,000 in Khiva, and 200,000 under Afghan supremacy, giving a

total number of about 2,000,000. They are agriculturists or inhabit

the cities ; a few are semi-nomads. (IV. ) The eastern Turks on the

southern slopes of the Tian-Shan Mountains at Kashgar, Ust-

turfan, Ak-su, Sairam, Kutcha, Yarkand, Khotan, &c. , are the rem-
nants of the ancient Uigurs ; and of the same origin are the Taranjis

( = agriculturists), settled in the Hi valley and elsewhere. The
number of the latter is given as about 50,000 ; that of the former

may be estimated from the statements of Forsyth 'and Kuropatkin *

at about 1,000,000 for the whole district, the great majority being

Turks and the rest Mohammedan Chinese (Sungans). (V.) The
Turcomans (properly Turkmans) inhabit the steppe east of the Cas-

?ian and south of the Oxus from Astrabad to the Paropamisus.

'he term is sometimes taken to include their brethren in Persia

and Asia Minor, who will be treated separately. The following are

the principal tribes :—( 1 ) the Tchaudors and Imrailis, iu the north-

western part of the Ust-Urt to the Gulf of Karaboghaz
; (2) the

Yomuts, extending from Khiva across the Ust-Urt to the Caspian,

ind along the sea-board to Persia
; (3) the Goklen, on Persian ter-

ritory, between the upper Gbrgen and Atrek
; (4) the Tekkes, the

most numerous tribe at the present day, divided into the Akhal
Tekkes and the Merv Tekkes, so named after the centres where
their greatest numbers are found

; (5) the Sakars, on the left bank
of the Oxus, to the east of Tcharjui, considered by Vambery as a.

division of the Tekkes
; (6) the Sariks, at Penjdeh and Yul-utau

on the north-western slopes of the Paropamisus ; (7) the Salors,

one of the oldest Turkman tribes, who suffered greatly from the

Tekkes, till they finally migrated (1857) to Zurabad in Persia, and
left their former districts to the Tekkes and Sariks; (8) the Ersaris,

on the Oxus about Khoja Salih ; and (9) the Ali-elis, about Andkhui.
Their total number, inclusive of some Turkmans who do not belong

to any of these tribes, and are scattered throughout the provinces

of Syr-Daria, Amu-Daria, Zerafshan, and Astrakhan (about 16,000),

is estimated by Vambery at about 1,000,000, and by Grodekoffat

1,170,000. The Turkmans are, with few exceptions, nomads, and
were formerly the terror of their neighbours, who feared them as

the " man-stealing Turks "
; but since Merv has been annexed to

Bussia (1884) they have been compelled to abandon their predatory

habits." (VI.) The Turkish nomads scattered throughout Persia

are partly the descendants of the Ghuzz tribes that invaded the

cotintry at the Seljukiau period ; others have migrated thither in

the following centuries. They are known by the name of Hat or

Iliyat (meaning tribes or peoples) and consist of several tribes,

having each its own chieftain, the Ilkhani, appointed by the shah.

An accurate list of the names of these tribes does not exist ; but

the most powerful and most numerous are the following. (1) The
Kajars, -who dwelt in Transcaucasia down to the time of Abbas tho

Great, by whom one division of them was compelled to settle at

the south-east corner of the Caspian near Astrabad. To this division

belongs the present dynasty of Persia. (2) The Afshars or Aushars,

a very numerous tribe, in the province of Adarbaijan (Azerbijan).

A division is aJso settled in the mountainous regions of the Anti-

taurus ; its members are nominally subjects of the Ottoman empire

K really independent. (3) The Shekakis and Shah-sewen. The

» Cp. E. Petri, "Neuerca uber die Jakuten," in Pderm. Mitth., 1887, vol.

xxKih. p. 102 sq. a TuTke3ttnskii Krai, St Petersburg, 1880, p. 326.
s Report of a Mission to Yarkand,
« Kashgaria, translated by W. E. Go»-an, Calcutta, 18S2.
• Cp. N. Petrusevitch, TheTurcomtms, trauslatfl by R. Michel! ; O'Donovan,

/Ti« Merv Oasis, London, 1882 ; and the journals of travellers in these regions,

yambery, Schuyler, Lessar, &c.

latter is not a tribal, but a political name, meaning those who love
the shah, i.e., partisans of the Safawi dynasty (1499-1736) and the
Shi'ite faith. (4) The/Kara Koyun-lu, near the town of Khoi, the
remnants of the once powerful tribe named above. Besides these,
many other names are recorded of tribes wandering in the Trans'
Caucasian regions and in the provinces of Adarbaijan and Mazen-
deran, but many of them are very uncertain. All these Turks are
comprehended under the general denomination of Adarbaijani
Turks

;
they are nomads or semi-nomads and speak a peculiax

Turkish dialect, the Turk Azeri or Adarbaijani Turkish. Some
specimens of it have been published by Chodzko, Berge, Melgunoff,
and Barbier de Meynard. In the southern provinces of Persia are
settled the (5) Kashkais, (6) Abul-werdis, (7) Kara-Gbzliis, (8)
Bahar-lu, and (9) Inan-lu. To the first named are reckoned by soaje
the Khalaches,^'an old Turkish tribe which was already settled near
Herat before the Seljukian period and has given rise to some Indian
dynasties. Vambery thinks that the total number of Iranian
Turks may amount to about tivo millions, or, if wo add the Caucasian
Turks under Russian supremacy, three miUions.' (VII). The
Osmanlis, under which term are comprehended all the Turkish sub-
jects of the sultan of Tui-key, consist chiefly of the following elements.
(1) Turkmanian tribes and Turks of eveiy description, who poured
into Asia Minor after the defeat of Romanus Diogenes (1071) ; to
these we may also reckon the Ottomans proper, though they did not
enter the country tUl after the downfall of the Kharizmiau empire.
The Mongolian invasion drove the obscure ancestors of this the
most illustrious Turkish dynasty to Asia Minor, whence they
gradually spread to the province of Khodawendikyar (Bithynia).

(2) Tatars scattered amongst the rest of the population, but forming
a large colony in the Dobrudja. In part they occupied their present
settlements before the conquest of Constantinople ; but others have
immigrated into Asia Minor during the last two centuries from the
Crimea and Caucasus, since the Russian conquests of those regions.
They have fared very badly under Turkish rule, as is attested by
Captain AVilson. That tribes of Turkish origin were settled in
Europe long before the rise of the Ottoman power is known from
the Bj-zantine authors, who mention a colony of them (about 30,000)
as early as the 10th century in the Vardar valley in Macedonia.'

t3) The so-called Kizil-bashis or "Red Heads," a nickname of the
Shi'itic Turkish immigrants from Persia, who are found chiefly in
the plains from Kara-hissar along Tokat and Amasia to Angora.
During the wars with Persia the Turkish sultans forced them to

settle here. They are agriculturists and highly praised by several

travellers for their honesty and laborious habits. (4) Turkmenian
tribes—Yuruks and Gotchebes (words meaning "nomads" and
characteristic of their most distinctive quality),—who occupy the
mountains in summer and descend into the plains in winter, though
some are settled in the plains of Cilicia near Tarsus and Adaua, the
rest being semi-nomads. Reclus estimates the total number of

Turks iu Europe at 1,500,000 and 35,000 Tatars. For Asia Minor
statistics are wanting ; but P. de Tchihatchef, the chief authority
for matters relating to this peninsula, thinks that 6,000,000 is a fair

estimate for the total population, including Greeks, Armenians,
Kurds, &c., but excluding the islands. It appears therefore neces-

sary to reduce the already moderate number of Osmanlis given by
VamWry (10,000,000) to about 6,000,000.

Language.

The Turkish, or, as some prefer to say, the Turco-Tatar language, DialeaU
is a member of the Ural-Altaic family (see Ural-Altaic) and cal vaif
comprehends many dialects, which difier considerably in their ties.'

vocabulary and in a less degree also in their gi-ammar. The study
of these dialects has made great advances during the 19th cen-

tury. Abel Remnsat in.l820 Knew only of four, viz., tho Uigurian,

Jagatai, Tatar, and Osmanli. B^resine in 1848 distinguished nine-

teeu, grouped round three types, viz., (1) Jagatai dialects (Uigur,

Coman, Jagatai, Uzbegian, Turkmani, Kazaui literary language) ; (2)

Tatar dialects (Kirghizian, Bashkiri, Nogai, Kunii, Karatchai, Kara-
Kalpaki, Meshtcheryaki, and Siberian)

; (3) Turki dialects (Derbeudi,

Adarbaijani, Krimmi, Anadoli,andRumili). ibhtlingk (1851) added
the Yakuti, and Shaw (1877) the Eastern TurkL Radloflf (1882)

subdivided tho one Siberian dialect of Beresino into more than a

dozen diflerent dialects. On phonetic principles the last-named

proposes the following classification, which seems, however, not

quite satisfactory: (1) Oriental dialects (Altai, Baraba, Lebcd, Tuba,

Abakan, Kii.arik, Soyon, Karagass dialects, and Uigur) ; (2) Occi-

dental (Kirghizi, Irtish, Bashkir, and Volga dialects, with numerous
subdivisions)

; (5) Central-Asiatic (Taranji, Jagatai, kc.) ; and (4)

southern (Turkmani, Adarbaijani, Caucasian, Anadoli, Krimmi, and
Osmanli). It would bo premature to criticise this system till the

author publishes the second part of his grammar, which will treat

of the real etymological phenomena of the north Turkish dialects.

6 Cp. tho Tnhakdt i-Kdsiri, by Major Raverty, p. 553 s^., -where the name ia

incorrectly written Khalj.
~ Cp. Lady Shell, Glimpses of Life aiid Manners in Persia (London, 1S5G), and

various articles by Von ^idlitz in the Rns6ischc Iicvtt£, &c
» C-^. Lejean. " Ethnographie dcr Europaischen TUrkei," in Petem, Erg&n£-^i

Heft 4 (1801), p. 33.
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On the phonetical characteristics of each of these dialects amjile

{nformadon is given in his Photutik dcr ndrdlkhen Turk. Sprachcn.

These grcfit dialectical varieties are easily accounted for by the

want of a common Turkish literarj- language nnderstood every-

where. Tha most developed and refined Turkish tongue, that of

the Osmanlis, which is very rich in literary monurnents, has

admitted too many Arabic and Persian words, grammatical forms,

and even whole sentences, and has been too much spoiled I'ythe

precepts of Persian rhetoric, to produce a popular literature. With

the exception of some tales and novels, this literature has remained

an exotic production, unintelligible even to the people who are sup-

posed to speak the same language (see Tueket, p. 656 above). The

Jagatai and Uzbegian dialects would have answered the purpose

better, and present the best type of a (hypothetical) general

Turkish language, of which the most prominent features may
be here given.

The Arabic alphabet is in general use, though some tribes in

Knssia make use of Russian and others in Asia Minor of Armenian
and Greel characters. But the oldest Turkish alphabet, the

Uigurian, is a direct transformation of the Syriac, and has fourteen

characters. When and by whom it was invented is uncertain
;

the Arabic author of the Fihrist does not mention it, and the

Uigurian IISS. which wo possess date for the most part from the

15th century. It is commonly supposed to he the work of Nestorian

missionaries, who may have preached the Gospol amongst the Turks

as early as the 6th or 7th century.^ In the age of Sinjibu the Turks

seem to have used the Sogdian characters in their political inter-

course with Byzantium ; but as a rule they remained illiterate till

their conversion to Islam. As the Semitic languages are charac-

terized by the three-radical system and the constancy of the con-

sonants, all Ural-Altaic languages are dominated by the law of Towel
harmony and agglutination. "We have therefore in Turkish a double

range of vowels, commonly eight in number, of which a, i, o, u
denote the hard or guttural and a, t, B, H the soft or palatal vowels,

the vowels in every separate word being of the same range. The
t only is in most dialects indifferent. The law of agglutination is

derived from the same principle, but has regard, not only to the

vowels, but also to the consonants and the syllables ; it is an abuse

of the term if it is taken to mean that in Turkish no real etymology
exists, but only an agglutination of themes and roots,

Ety- As regards the etymology we observe the absence of gender, of
mology, a separate form for the dual, and of the nominative in the nouns.

There are commonly five oblique cases—genitive, dative, accusa-

tive, commorative, and ablative—though Bohtlingk has shown that
in the Yakut dialect, which distinguisnes ten cases, the genitive is

wanting. The adjective, unless used as substantive, is nuiniiected

both as attribute and as predicate ; the comparative is formed by
tbo suffix -rak (-rek), and takes the compared noun in the ablative

;

the superlative has no specific form, though a peculiar intensive

is formed by prefixing to the adjective (though in writing always
as two words) a syllable beginning with the same consonant, and
ending in a labial j; or m : for instance, kap kara, "intensely black"

;

kip kizil, " intensely red." The decimal system has prevailed over
an original septimal system. The article does not exist. The
relative pronoun has been borrowed from the Persian in many
dialects ; it is absent in the original Turkish. The theme of the
verb is seen in the imperative, from which are derived various
•larticiples and genmda, used either separately or combined with
pronominal suffixeM. These combinations supply the forms of the
simple tenses and moods, thoxigh difl'orent dialects use differen t forms
of participle and gemnd for this purpose. Compound tenses and
moods are expressed by means of auxiliary verbs. The theme of

the imperative may, by the addition of a simple consonant, vowel,
or syllable, be modified into a negative, passive, reflexive, reciprocal,

impossible, causative, or doubly causative form, which are con
jogated in the same manner as the original form. The causative
forms again admit of a passive negative, &c., so that in fact the
number of possible verb^ forms derived from a single theme has
been calculated by Shaw at 29,000. There are no prepositions, Only
postpositions.

In syntax the order of the words and clauses of a period is

almost the inverse of what seems natural to us, the subject and
its predicate being placed at the end, while all hypothetical, causal,

prohibitive,—in short all subordinate—clauses come first. In the
Bimple style of illiterate peasants, and in popular romances and
tales, this method presents no inconvenience as regards easy under-
standing, but in the artificial, often excessively long periods of an
Osmanli stylist, ir presents serious difficulties to a European reader.
Kihliograr^y.—ia) General works on the history and ethnogiBphy of the

Turks: Deguignes, Histoire iet Huna; Vambery, Das Turkencolk (I^eipslc,
!S35), Ursprung der ilc/jyaren (Leipsic^8S2>, and several other publications

;

Radlofr, Ana SiMriro (Leipsic, 18S4) ; W. Grifiorleff, ZemlrwMjenU K. Bittera
IVoalotsAni Ui Kilaiski Tnrkc-tan ; Neumann, Di» I'Mt-r des rudlichm Bussland
C-*ipslc, 1347% We may add the historians of the Mongols— D'Ohsson,
HoTTorth, and others—the numerons journals of travellers amongst Turkish
peoples, and several articles In the Rusiiscfu Rfvu£, Journal o/ths Boi/al Asiatic

' For detaiis about the spread of Christianity amongst the Turks,
eee Yule, Cathay/ and the TTcy thither, L 90-100.

Soc, &c. A full blbllograpl.y of wo:ks /placing to Cci tral Asia may be fonnd
In V. J. Mejoff, Rccueil da Tuiktslan (St Pot«r8burB, 1878-84), and a useful ex-

cerpt at the end of vol. U. of Lansdell's Jiussian Centred Asia. Other works
have already been cited in the comae of thia article.

(b) For the study of Turkish dialects the finbjoined books may be used. (1)

Osmnrdi : tlie grammars and dictionaries of Redhouse, Blallouf, Zenker, Barbier

de Meynani, &c. (2) Uigur: the works of Klaproth ; Abel Remnsat Hec^.erch^s

tur lea Langues TartaJes (Paris, 1820); and V^mbery, (7i(^ri;cA« Sprachmonu-
mentt u-nd das Kuda!ku Bilik (Innsbruck, 1S70). (3) Jagatai : the dictionary of

Pavet de CourteiUe, and Vamb6ry, Jagataische Sprachstudicn (Lelpslc, 1867)l (4)

Eastern Turki : Shaw's grammar and vocabulary (Jour. Boy. As. Soc. of Bengal,

1S77X (5) Tatar dialects', the grammars of Kasirabeg-Zenker (Leipsic, 1848),

nrninski (Kazan, 1869), and fUdloff (Leipsic, 16S2); Dictionary ttf Trojamki
(Kai^n, 1833); the chrestomathies of Etresine (Ka^an, 1657), TerentieCf, and
specially Radlofr, Prohen der VolksHtcratuT dcr tU'fkiscf.eti Stdmmt Sitd-Sibirirjis

(St Peteraborp, 1S72> And (6) Yaknti : Eoltling't, Die Sprache der Jakuten (St

Petersburg, 1S51). (M. T. H.)

TURMEMC, the tuberous root o' Curcuma longa, L.,

an herbaceous perennial plant bolorging to the natural

order Ziiigibcracesi. It is a native of southern Asia, being

cultivated on a large scale both on the mainland and

in the islands of the Indian Ocean. Turmeric has been

used from a remote period both as a condiment and as a

dye stuff, and to a more limited extent as a medicine. In

Europe it is employed chiefly as a dye, also as an ingre-

dient in curry powder and as a chemical test for alkalies.

The root is prepared by cleaning it and drying it in an oven.

There are several varieties (Madras, Bengal, Gopalpur,

Java, China, and Cochin turmeric), differing chiefly in size

and colour and to a slight degree in flavour. Some of

these consist exclusively of the ovate central tubers, tech-

nically known as " bulbs," and others of the somewhat
cylindrical lateral tubers, which are distinguished in trade

as " fingers." Both are hard and tough, but break with a
short resinous or waxy fracture, which varies in tint from
an orange brown to a deep reddish brown.

Turmeric has a characteriatio odour and an aromatic taste. The
aroma it owes to a complex essential oil, which consists princi-

pally of an alcohol called turmenl (formula CjjHjoO), which differs

from carvol in being unable to combine with hyarogen sulphide
;

the other constituents of the oil have not been determined. The
colour is due to curcurnin, C,4Hj404, of which the drug contains

about 0'3 per cent. It possesses the properties of an acid, forming
rcd-brovm salts with alkalies and being precipitated from alkaline

solutions by acids. When pure it forms yellow crystals having a

vanilla odour and exhibiting a fine blue colour in reflected light.

It is soluble in alcohol, in chloroform, and in alkalin£ solutions,

but only sparingly in water. Paper tinged with a tincture of tur-

meric exhibits on the addition of an alkali a reddish brown tint,

which becomes violet on drying. This peculiarity was pointed out
by Vogsl in 1815, and since that date turmeric has been utilized

as a chemical test for detecting alkalinity. In India the drug is

considered to possess cordial and stomachic properties : a decoction

made with milk and sweetened is used as a remedy for colds.

Externally it is employed in skin diseases and in the form of a
cooling lotion for relieving the pain of conjunctivitis ; the fiimes

of the burning tubers directed into the nostrils relieve congestion

in cases of coryza. The cultivation of turmeric is carried on most
successfully in light rich soil in well-watered disti'icts. The plant
is easily propagated by offsets. An acre yields about 2000 lb.

Turmeric is said to grow in large quantities on the slopes of hills

bordering the plains of the Beni in Bolivia and also in Panama.
Several species of CureuTna and of allied genera yield yellowish
aromatic roots. In Sierra I«one a kind o turmeric is obtained
from a species of Canna.

TURNER, Chaeles (1773-1857), an English engraver,

was bom at Woodstock in 1773. He entered the schools

of the Royal Academy in 1795 ; and, engraving in stipple

in the manner of Bartolozzi, he was employed by Alderman
Boydell. His finest plates, however, are in mezzotint, a
method in which he engraved J. M. Vf. Turner's Wreck
and twenty-four subjects of his Zt'feer Studiorum, Reynolds's

Marlborough Family, and many of Raebum's best portraits,

including those of Sir Walter Scott, Lord Newton, Dr
Hamiltoi;, Profs. DugaJd Stewart and John Robison, and
Dr Adam. He also worked after Lawrence, Shee, and
Owen. He was an admirable engraver, large, broad, and
masterly in touch ; and he reproduced with great ficielity

the characteristics of the various painters whose works he
translated into black and white. In 1828 he was elected

an associate engraver of the Royal Academy. He died in

London on 1st August 1857.
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TURNER, Joseph Mallokd William (1775-1851),

one of the greatest painters of the English school, was born

in London on 23d April 1775. His father, William Turner,

a native of Devonshire, kept a barber's shop at 26 Maiden
Lane, in the parish of St Paul's, Covent Garden ; he was

"a cheerful, talkative little man, with small blue eyes,

a parrot nose, projecting chin, and a fresh complexion

indicative of health." Of the painter's mother, Mary
.Marshall or Turner, little is known ; she is said to have

been a person of ungovernable temper and towards the end

of her Ufe became in.sane. Apparently the home in which
Turner spent his childhood was not a happy one, and this

may account for much that was unsociable and eccentric in

his character. The earliest known drawing by Turner, a
view of Margate Church, dates from his ninth year. It

was also about this time that he was sent to Ms first school

at New Brentford. Of educal.;on, as the term is generally

understood, he received but little. His father taught him
to read, and this and a few months at New Brentford and
afterwards at Margate were all the schooling he ever had

;

he never mastered his native tongue, nor was he able in after

life to learn any foreign language. Notwithstanding this

lack of scholarship, one of his strongest characteristics was
a taste for associating his works with personages and places

of legendary and historical interest, and certain stories of

antiquity seem to have taken root in his mind very strongly.

By the time Turner had completed his thirteenth year his

school days were over and his choice of an artist's career

settled. In 1788-89 he was receiving lessons from Palice,

"a floral drawing master," from T. Malton, a perspective

<lraughtsman, and from Hardwick, an architect. He also

attended Paul Sandby's drawing school in St Martin's

Lane. Part of his time was employed in making drawings

at home, which he exhibited for sale in his father's shop
V. indow, two or three shilHugs being the usual price. He
coloured prints for engravers, washed in backgrounds for

architects, went out sketching with Girtin, and made draw-

ings in the evenings for Dr Munro "for half a crown and
his supper." Wlien pitied in after life for the miscellaneous

';haracter of Lis early work, his reply was "WeU I and what
could be better practice T' In 1789 Turner became a

student of the Royal Academy. He also worked for a short

time in the house of Sir Joshua Rejmolds, with the idea,

apparently, of becoming a portrait painter ; but, the death

of Reynolds occurring shortly afterwards, this intention

was abandoned. In 1790 Turner's name appears for the

first time in the catalogue of the Royal Academy, the title

of his solitary contribution being "View of the Arch-

bishop's Palace, Lambeth." About 1792 he received a

commission from Walker, the engraver, to make drawings

for his Copper-Plate Magazine, and this topographical work
took him to many interesting places. The natural vigour

of his constitution enabled him to cover much of the ground

on foot. He could walk from 20 to 25 miles a day with

ease, his baggage at the end of a stick, making notes and

memoranda as he went. He rose early, worked hard all

day, wasted no time over his simple meals, and his homely

way of living made him easUy contented with such rude

accommodation as he chanced to find on the road. A year

or two after he accepted a similar commission to make
drawings for the Pocket Magazine, and before his twentieth

year he had travelled over many parts of England and
Wales. None of these magazine drawings are remarkable

for originality of treatment or for artistic feeling.

Up to this time Turner had worked in the back room

above his father's shop. His love of secretiveness and

solitude had already begun to show itself. An architect

who often employed him to put in backgrounds to his

drawings says, "he would never suffer me to see him

draw, but concealed all that he did in his bed-room."

On another occasion, a visitor entermg unannounced,
Turner instantly covered up his drawings, and, in reply to

the intimation, " I've come to see the drawings for ,"

the answer was, " You shan't see 'em, and mind that next

time you come through the shop, and not up the back
way." Probably the increase in the number of his engage-

ments induced Turner about this time to set up a studio

for himself in Hand Court, not far from his father's shop,

and there he continued to work till he was elected an
associate of the Royal Academy (1799).

Until 1792 Turner's practice had been almost exclusively

confined to water colours, and his early works show how
much he was indebted to some of his contemporaries.

There are few of any note whose style ho did not copy

or adopt. His first exliibited oil picture appeared in the

Academy in 1793. In 1791-95 Canterbury Cathedra'.,

JIalver:\ Abbey, Tintern Abbey, Lincoln and Peterborough

Catheifrals, Shrewsbury, and King's College Chapel, Cam-
bridge, were among the subjects exhibited, and during the

next four years he contributed no less than thirty-nine

works to the Academy, la the catalogue of 1798 he first

began to add poetic quotatious to the titles of his pictures

;

one of the very first of these—a passage from Jliltona

Paradise Lost—is in some respects curiously prophetic of

one of the future characteristics of his art.

"Ye mists and exhalations that uow rise

From hill or steaming lake, dusky or grey
Till the sua paiuts your fleecy skirts with gold,

In honour ofthe world's great author rise."

This and several other quotations in the followinj;

years show that Turner's laind was now occupied with

something more than the merely topographical element of

landscape, Milton's Paradise Lost and Thomson's Seasons

being laid under frequent contribution for descriptions of

sunrise, sunset, twilight, or thunderstorm. Turner's first

visit to Yorkshire took place in 1797. It seems to have

braced his powers and possibly helped to change the student

into the painter. Until then his work had shown very

little of the artist in the higher sense of the term : he

was little more than a painstaking and tolerably accurate

topographer, but eveu under these conditions he had begun

to attract the notice of his brother artists and of the critics.

England was, at the time, at a low point both in literature

and art. Among the artists De Loutherbourg and Morland

were almost the only men of note left. Hogarth, Wilson,

Gainsborough, and Reynolds had passed away, Beechey,

Bourgeois, Garvey, Farington—names well-nigh forgotten

now^were the Academicians who painted landscape. The
only formidable rivals Turner had to contend with were

De Loutherbourg and Girtin, and after the death of the

latter in 1802 he was left undisputed master of the field.

It is not therefore surprising that the exhibition of his

works in 1798 was followed by his election to the associ-

ateship of the Royal Academy. That he should have

attained to this position before completing his twenty-

fourth year says much for the wisdom and discernment of

that body, which further -showed its recognition of Lis

talent by electing him an Academician four years later.

Turner owed much to the Academy. Jlr Ruskin says, '•' It

taught him nothing.'.' Possibly it had little to teach that

he had not already been able to learn for himself ; at all

events it was quick to see his genius and to confer its

honours, and 'Turner, naturally generous and grateful,

never forgot this. He enjoyed the dignity of Academician

for nearly half a century, and during nearly the whole of

that period he took an active share in the direction of the

Academy's affairs. His speeches are described as "con-

fused, tedious, obscure, and extremely difficult to follow";

but at council meetings he was ever anxious to allay anger

and bitter controversy. His ouimons on art wero aJn-ays
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listened to with respect ; but on matters of business it was

often difficult to know what he meant. His friend

Chantrey used to say, " He has great thoughts, if only he

could express them." When appointed professor of per-

spective to the Royal Academy in 1808, this painful lack

of expression stood greatly in the way of his usefulne.^s :

he was often at a loss for words to express his ideas, and
when he had recourse to his notes he found difficulty in

reading them. Mr Ruskin says, " The zealous care with

which Turner endeavoured to do his duty is proved by

a series of large drawings, exquisitely tinted, and often

completely coloured, all by his own hand, of the most
difficult perspective subjects, illustrating not only directions

of line, but effects of light, with a care and completion

which would put the work of any ordinary teacher to utter

shame." In teaching he would neither waste time nor

spare it. "If a student would take a hint, Turner was
delighted and would go on with him giving hint after

hint ; if he could not follow, he left him. Explanations

are wasted time ; a man who can see understands a touch
;

a man who cannot misunderstands an oration." With his

election to the associateship of the Academy in 1799,

Turner's early struggles may be considered to have ended.

He had emancipated himself from hack work, had given

np making topographical drawings of castles and abbeys
for the engravers—drawings in which mere local fidelity

was the principal object—and had taken to composing as

he drew. Local facts had become of secondary importance

compared with effects of light and colour. He had reached

manhood, and with it he abandoned topographical fidelity

and began to paint his dreams, the visionary faculty

—

the true foundation of his art—asserting itself, nature
being used to supply suggestions and materials.

His pictures of 1797-99 had shown that he was a painter

of no ordinary power, one having much of the poet in him,
and able to give expression to the mystery, beauty, and
inexhaustible fulness of nature. His work at this period
is described by Mr Ruskin as " stern in manner, reserved,

quiet, grave in colour, forceful in hand."
Turner's visit to Yorkshire in 1797 was followed a year

or two later by a second, and it was on this occasion that
he made the acquaintance, which afterwards ripened into

a long and staunch friendship, of Fawkes of Farnley Hall.

From 1803 till 1820 Turner was a frequent visitor at
Farnley. The large number of his drawings still preserved
there—English, Swiss, German, and Italian, the studies
of rooms, outhouses?, porches, gateways, of birds shot
while he was there, and of old places in the neighbour-
hood—prove the frequency of his visits and his affection

for the place and for its hospitable master. A caricature,

made by Fawkes, and "thought by old friends to be very
like," shows Turner as "a little Jewish -nosed man, in an
ill -cut brown tail-coat, striped waistcoat, and enormous
frilled shirt, with feet and hands notably small, sketching
on a small piece of paper, held down almost level with his

waist." It is evident from all the accounts given that
.Turner's personal appearance was not of a kind to com-
mand much attention or respect. This may have pained
his sensitive nature, and led him to seek refuge in the
solitude of his painting room. Had he been inclined he
had abundant opportunity for social and friendly intercourse
with his fellow-men, but he gradually came to live more
and more in a state of mental isolation, keeping himself to

himself, entirely absorbed in his art. "This man must
be loved for his works, for his person is not striking nor
his conversation brilliant," is the testimony of Dayes, the
water-colour painter (and Girtin's master), in 1 804. Turner
could never make up his mind to visit Farnley again after

his old friend's death, and his voice would falter when ha
spoke of the shores of the Wharfe.

Turner visited Scotland in 1800, and in 1801 or 1802 hi

made his first tour -on the Continent. In the following-

year, of the seven pictures he exhibited six were of foreign

subjects, among them Bonneville, the Festival upon the

Opening of the Vintage .of Mftcon, and the well-known

Calais Pier in the National Gallery. The last-named

picture, although heavily painted and somewhat opaque
in colour, is magnificently composed and full of energy

A better idea of its masterly composition can be formed
from Mr Seymour Haden's vigorous etching than from
the picture itself, which is now greatly darkened by tijne.

In 1802, the year in which Turner became a Royal
Academician, he took his old father, who still carried on
the barber business in Maiden Lane, to live with him.

The powder tax, imposed in 1795, drove out wigs and
spoiled the old man's trade. " It is precisely," says Mr
Hamerton, " when the painter wins the full honours of the

Academy—honours which give a recognized and envied

position in London society—that he takes his father home

,

a meaner nature would have tried to keep the old man at

a safe distance." Turner's relations with his father wera
of the most dutiful and filial kind to the last.^

In 1804 Turner made a second tour on the Continent,

and in the following year painted the Shipwreck and

Fishing Boats in a Squall (in the Ellesmere collection),

seemingly in direct rivalry of Vandervelde, in 1806 the

Goddess of Discord in the Garden of the Hesperides (in

rivalry of Poussin), and in 1807 the Sun rising through

Vapour (in rivalry of Claude).^ The last two are notable

works, especially the Sun. In after years it was one of

the works he left to the nation, on the special condition of

its being hung beside the Claudes in the National Gallery.

In this same year (1807) Turner commenced his most
serious rivalry. Possibly it arose out of a desire to break

down Claude worship, the then prevailing fashion, and
to show the public that there was a living artist not un-

worthy of taking rank beside him. That the Libei- Shidi-

orum was suggested by the Liber Yeritatis of Claude, and
was intended as a direct challenge to that master, is be-

yond doubt. There is, however, a certain degree of un-

fairness to Claude in the way in which the challenge wa^

given. Claude made drawings in brown of his pictures as

they left the easel, not for publication, but merely to serve

as private memoranda. Turner's Liber drawings had no

such purpose, but were intended as a direct appeal to the

public to judge between the two artists. The first of the

Liber drawings were made in the autumn of 1806, the

others at intervals till about 1815. They are of the same
size as the plates and carefully finished in sepia. About
fifty of them are now to be seen in the Turner rooms of

the National Gallery. The issue of the Liber began in

1807 and continued at irregular intervals till 1819, when
it stopped ^t the fourteenth number. Turner had resolved

to manage the publishing business himself, but in this he

* Turner's father died in 1830, and the loss of "poor old Dad," as b*i

used to call him, left a terrible void. He had lived in his Ron's housa
for nearly thirty years, looking after the frugal affairs of hia household,

and making himself useful in various ways. It is said that he used to

prepare and strain his son's canvases and varnish them when finished,

which may explain a saying of Turner's that " his father used to

bej^in and finish bi3 pictures for hira." He also attended to the

gallery in Queen Anne Street, showed in visiters, and took care of the

dinner, if he did not himself cook it. Turner was never the sama
man after his father's death, living a life of almost complete isolation.

^ This spTit of rivalry showed itself early in his career. He began
by pitting himself against his contemporaries, and afterwards, when
his powers were more fully developed, against some of the old masters,

notably Vandervelde and Claude. During these years, while he kept
up a constant rivalry with artists living and dead, he was continuing

his unresting and untiring study of nature, and, while seemingly a
mere follower of the ancients, was accumulating that immense store of

knowledge which ih after years, when his true genius asserted itselt

he was to use to such purpose.
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was not very successful. He soon quarrelled with his

engraver, F. C. Lewis, on the ground that he had raised

his charges from five guineas a plate to eight. He then

employed Charles Turner, who agreed to do fifty plates at

the latter sum, but, after finishing twenty, he too wished
to raise his price, and, as a matter of course, this led to

another quarrel. Reynolds, Dunkarton, Lupton, Say,

Dawe, and other engravers were afterwards employed

—

Turner himself etching and mezzotinting some of the

plates. Each part of the Liber contained five plates, the

subjects, divided into "historical," "pastoral," "marine,"
i'C, embracing the whole range of landscape art. Seventy-

one plates in all were published (including one as a gift of

the artist to his subscribers) ; ten other plates—more or

less completed—intended for the fifteenth and sixteenth

numbers were never published, the work being stopped for

want of encouragement. Absence of method and business

habits may account for this. Turner is said to have
got up the numbers in his own house with the help of a
female servant. The plates, which cost the subscribers

only five shillings apiece, were so little esteemed that in

the early quarter of the 19th century they were sometimes
used for lighting fires. So much has fashion, or public

taste, changed since then that a fine proof of a single

plate has sold for £210. The merit of the plates is un-

equal ; some—for example, Solway Moss, Inverary Pier,

Hind Head Hill, Ben Arthur, Rizpah, Junction of the

Severn and Wye, and Peat Bog— are of great beauty,

while a few are comparatively tame and uninteresting.

Among the unpublished plates Stonehenge at Daybreak
and Sheep' Washing, Windsor Castle take a high place.

The Liber shows strong traces of the influence of Cozens

and Girtin, and, as a matter of couise, of Claude. In most
of the designs the predominant feeling is serious; in not a
few, gloomy, or even tragic. A good deal has been written

about Turner's Intention, and the " lessons " of the Liber

Studiorum. Probably his only intention in the beginning

was to show what he could do, to display his art, to rival

Claude, perhaps to educate public taste, and at the same
time make money. If lessons were intended they might
have been better conveyed by words. " Silent always with

a bitter silence, disdaining to tell his meaning,"—&uch is

Mr Euskin's explanation ; but surely Turner had little

reason for either silence or contempt because the public

failed to see in landscape art the means of teaching it great

moral lessons. The seventy plates of the Liber contain an
almost complete epitome of Turner's art. Already in this

work are seen strong indications of one of his most remark-

able characteristics—a knowledge of the principles of struc-

ture in natural objects : mountains and rocks are drawn, not

with topographical accuracy, but with what appears like an

intuitive feeling for geological formation ; and trees have

also the same expression of life and growth in the drawing

of stems and branches. This instinctive feeling in Turner

fox- the principles of organic structure is treated of at con-

siderable length in the fourth volume of Modei-n Painters,

and Turner is there contrasted with Claude, Poussin, and

some of the Dutch masters, greatly to their disadvantage.

After 1797 Turner was little concerned with mere topo-

graphical facts : his pictures might be like the places re-

presented or not; much depended on the mental impression

produced by the scene. He preferred to deal with the

spirit, rather than with the local details of places. A curi-

ous example of the reasonableness accompanying his exer-

cise of the imaginative faculty is to be foimd in his crea-

tions of creatures he had never seen, as, for example, the

dragon 1 in the Garden of the Hesperides and the python

" The strange unity of vertebrated action and of a true bony con-

low, infinitely varied in every vertebra, witli this glacial outline,

toffther with the adoDtion of the head of the Ganses crocodile, the

in the Apollo, exhibited in 1811. Both these monsters
are imagined with such vividness and reality, and the
sense of power and movement is so completely expressed,
that the spectator never once thinks of them as otherwise
than representations of actual facts in natural history. It

needs but a little comparison to discover how far "Turner
surpassed all his contemporaries, as well as all who pre-
ceded him, in these respects. The imaginative faculty he
possessed was of the highest order, and it was further
aided by a memory of the most retentive and unerring
kind. A good illustration of this may be seen at Farnley
Hall in a drawing of a Man-of-War taking in Stores.

Some one, who had never seen a first-rate, expressed a wish
to know what it looked like. Turner took a blank sheet
of paper one morning after breakfast, outlined the ship,

and finished the drawing in three hours, Pawkes sitting

beside him from the first stroke to the last. The size of

this drawing is about 16 in. by 11 in. Mr Ruskin thus
describes it f

" The hull of a first-rate occupies nearly one half of the picture
to the right, her bows toward the spectator, seen in sharp per-
spective from stem to stern, with all her port-holea, guns, anchors,
and lower rigging elaborately detailed, two other ships of the line

in the middle distance drawn with equal precision, a noble breezy
sea, full of delicate drawing in its waves, a store ship beneath the
huU of the larger vessel and several other boats, and a complicated
cloudy sky, all drawn from memory, down to the smallest rope, in

a drawLug-room of a mansion in the middle of Yorkshire."

About the year 1811 Turner paid his first visit to

Devonshire, the county to which his family belonged,

and a curious glimgse of his simple manner of life is given

by Redding, who accompanied him on some of his ex-

cursions. On one occasion they spent a night together

in a small road-side inn, Turner having a great desire to

see the country around at sunrise.

"Turner was content with bread and cheese and beer, tolerably

good, for dinner and supper in one. In the little sanded room we
conversed by the light of an attenuated candle and some aid from
the moon until nearly midnight, when Turner laid hia head upon
the table and was soon fast asleep. Three or four hours rest was
thus obtained, and we went out as soon as the sun was up to ex-

plore the surrounding neighbourhood. It was in that early morning
Turner made a sketch of the picture Crossing the Brook." In

another excursion to Borough Island, "the morning was squally

and the sea rolled boisterously into the Sound. Off Stakes Point

it became stormy ; our Dutch boat rode bravely over the furrows.

Two of the party were ill. Turner was all the while quiet, watch-
ing the troubled scene. Bolt Head, to seaward, against which the

waves broke with fury, seemed to absorb his entire notice, and he
scarcely spoke a syllable. While the' fish were getting ready Turner
mounted nearly to the highest point of the island rock, and seemed

wriling rather than drawing. The wind was almost too violent

for either purpose."

This and similar incidents show how careless of comfort

Turner was, and how devoted to his art. The tumult and

discomfort by which he was surrounded could not distract

his powers of observation ; and some thirty years later

there is stiU evidence of the same kind. In the catalogue

of the exhibition of 1842 one of his pictures bears the

following title, " Snow-Storm : steam-boat off a harbour's

mouth making signals in shallow water, and going by the

lead. The author was in that storm the night the 'Ariel

'

left Harwich."

From 1813 till 1826, in addition to his Harley Street

residence, Turner had a country house at Twickenham.

He kept a boat on the river, also a pony and gig, in which

he used to drive about the neighbouring coimtry on sketch-

ing expeditions. The pony, for which Turner had a great

love, appears in his well-known Frosty Morning in the

National GaUery. He appears to have had a great affec-

fish-eater, to show his sea descent (and this in the year 180(5, when

hardly a single fossil saurian skeleton existed within Turner's reach),

renders the whole conception one of the most curious eiertipns of th«

imaginative intellect with -which I am acquainted in the arts " (Rusktn.

Mod. Painters, vol. v. p. 313).
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tion for animals, and one instance of his tenderness of

heart is given by one who often joined him in the amuse-
liient of fishing, of which Turner was very fond. " I was
often with him when fishing at Petworth, and also on the

banks of the Thame". His success as an angler was great,

although with the worst tackle in the world. Every fish

he caught he showed to me, and appealed to me to decide
whether the size justified him to keep it for the table or
to return it to the river ; his hesitation was often almost
touching, and he always gave the prisoner at the bar the
benefit of the doubt."

In 1813 Turner commenced the series of drawings, forty

in number, for Cooke's Southern Coast. This work was
not completed till 1826. The price he at first received

for these drawings was £7, 10s. each, afterwards raised

to £13, 2s. 6d.

Crossing the Brook appeared in the Academy of 1815.
It may be regarded as a typical example of Turner's art

at this period, and marks the transition from his earlier

style to that of his maturity. It represents a piece of

Devonshire scenery, a view on the river Tamar. On the
left is a group of tall pine-trees, beautifully designed and
drawn with great skill and knowledge of structure, in the
foreground a couple of children, with a dog carrying a
bundle in its mouth across the brook, and beyond, a vast
expanse of richly-wooded country, with glimpses of a
winding river, an old bridge, a miU, and other buildings,

and, in the far distance, the sea. Both in design and exe-

cution this work is founded upon Claude. Some critics

consider it one of Turner's greatest works ; but this is

open to question.! It can hardly be called a work in full

colour : it is limited to greys and quiet greens for the
earth and palo blues for the sky. It is a sober but very
admirable picture, full of diffused daylight, and in the
painting of its distance better than any master who had
preceded him. The fascination of the remote, afterwards
so distinctive an element in Turner's pictures, shows itself

here. Perhaps nothing tests the powers or tries the skill

of the landscape-painter more severely than the representa-

tion of distant effects. They come and go so rapidly, are

often in a high key of light and colour, and so fuU of

mystery and delicacy, that anything approaching to real

imitation is impossible. Only the most retentive memory
and the most sensitive and tender feeling will avail.

These qualities Turner possessed to a remarkable degree,

and as his powers matured there was an ever-increasing

tendeocy in his art to desert the foreground, where things
were deHaite and clear, in order to dream in the infinite

suggestiveness and space of distances. Dido Building
Carthage also belongs to this period. It hangs beside the
Claudes in the National Gallery. It pertains to the old
erroneous school of historical painting. Towering masses
of Claudesque architecture piled up on cither side, porticoes,

vestibules, and stone pines, with the sun in a yellow sky,

represent the Carthage of Turner's imagination. With
all its faults it is stiU the finest work of the class he ever
painted. Carthage and its fate had a strange fascination

tor him. It is said that he regarded it as a moral example
to England in its agricultural decline, its increase of luxury,
and its blindness to the insatiable ambition of a powerful
rival. He returned again to this theme in 1817, when he
exhibited his Decline of the Carthaginian Empire : Host-
ages Leaving Carthage for Home,—a picture which Mr
Ruskin describes as " little more than an accumulation of

academy student's outlines coloured brown."
In 1818 Turner was in Scotland making drawings for

* Crossing the Brook was a great favourite with Turner. It was
tainted for a patron, who, dissatisfied with it, left it on the painter's

h»ad».' The price asked (£500) seems to have been part of the objec-
Ooo. Turner subsequently refused an offer of £1600 for it.

the Provincial Antiquities for which Sir Walter Scoti

supplied the letterpress, and in 1819 he visited Italy for

the first time. One of the results of this visit was a great

change in his style, and from this time his work* became
remarkatle for their colour. Hitherto he had painted in

browns, greys, and blues, using red and yellow sparingly.

He had gradually been advancing from the sober grey
colouring of Vanderrelde and Ruyadael to the mellow and
richer tones of Claude. His works now begin to show a
heightened scale of coloiu, gradually increasing in richness

and splendour and reaching its culminating point in such
works as the Ulysses, Childe Harold's Pilgrimage, the

Golden Bough, and the Fighting T^m^raire. All these

works belong to the middle period of Turner's art (1829-

39), when his powers were entirely developed and entirely

unabated. Much of his most beautifid work at this period

is to be found in his water-colour drawings : those exe-

cuted for Whitaker's History of Richmondshire (1819-21),
for Cooke's Southern Coast (1814-26), for The Rioen oj

England (1824), for England and Wales (1829-38), Pro-
vin-cial Antiquities (1826), Rogers's Jtali/ (1830), Scott'a

WorJcs (1834), and The Rivers of France (1833-35) are ia
many instances of the greatest beauty. Of the Richmond-
shire drawings Mr Ruskin says, " The foliage is rich and
marvellous in composition, the rock and hill drawing in-

superable, the skies exquisite in complex form."

But perhaps one of the greatest services Turner rendered
to the art of England was the education of a whole school

of engravers. His best qualities as a teacher came from
the union of strength and delicacy in his work ; subtle

and delicate tonality was almost a new element for the

engraver to deal with, but with Turner's teaching and
careful supervision his engravers by degrees mastered it

more or less successfully, and something like a new de-

velopment of the art of engraving was the result. No
better proof can be found of the immense advance made
than by comparing the work of the landscape engravers of

the pre-Turnerian period with the work of Miller, Goodall,

Willmore, Cooke, WaUis, Lupton, C. Turner, IBrandard,

Cousen, and others who worked under his guidance. The
arrt of steel engraving reached its highest development in

England at this time. Rogers's Italy (1830) and his Poems-

(1834) contain perhaps the most beautiful and delicate

of the many engravings executed after Turner's drawings.

They are vignettes,^ a form of art which Turner understood
better than any artist ever did before,—perhaps, we might
add, since. The Alps at Daybreak, Columbus Discovering
Land, and Datur Ilora Quieti may be given as examples
of the finest.

In 1828 Turner paid a second visit to Italy, this time
of considerable duration, on the way visiting NJmes,
Avignon, Marseilles, Genoa, Speezia, and Siena, and in the
following year he exhibited the Ulysses Deriding Polyphe-
mus, now in the National Gallery. It marks the beginning
of the central and best period of Turner's power. This
work is so well known that description is hardly needed.

The galley of Ulysses occupies the centre of the picture ;

the oars are being thrust out and the sailors flocking up
the masts to unfurl sail, while Ulysses waves the blazing

olive tree in defiance of the giant, whose huge form is

seen high on the cliffs above ; and the shadowy horses of

Phoebus are traced in the slanting rays of the rising sun.

The impression this picture lea,ves is one of great power
and splendour. The painting throughout is magnificent,

especially in the sky. Leslie speaks of it as "a poem of

- " Of all the artists who ever lived I think it is Turner who treated

the vignette most exquisitely, and, if it wore necessary to find some par-

ticular reason for this, I should say that it may have been because there

was nothing harsh or rigid in hij geuius, that forms and colours meJted

into each other tenderly in his dream world, and that his 8ens« of

grad.ation wp.5 the most delicate ever possessed by man " (Hamert'^l.
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matchless gplfinliotiy and beauty." From tWs period on-

ward till about 1840 Turner's life was one of unceasing

activity. Nothing is more astonishing than his prodigious

fertility; he rose early, worked from morning till night,

entirely absorbed in his art, and gradually became more
and more solitary and isolated. Between -1829 and 1839
he sent fifty-five pictures to the Eoyal Academy, painted

many others on private commission, made over four

hundred drawings for engravers, besides thousands of

studies and sketches from nature. His industry accounts

for the immense quantity of work he left behind him.

There is not the slightest evidence to show that it arose from
a desire to make money, which he never cared for m com-
parison with his art. He has" been accused, perhaps not

without some cause, of avarice and meanness in his busi-

ness dealings, and many stories are told to his discredit.

But in private he often did generous things, although

owing to his reserved disposition his virtues were known
only to a few. His faults on the other hand—thanks to

the malice, or jealousy, of one or two individuals—were
freely talked about and, as a matter of course, greatly ex-

aggerated. "Keep it, and send your children to school

and to church," were the words with which he declined

repayment of a considerable loan to a poor drawing-master's

widow. On another occasion, when interrupted in his

work, he roughly chid and dismissed the applicant, a poor

woman ; but she had hardly left his door before he followed

her and slipped a £5 note into her hand. His tenants in

Harley Street were in arrears for years, but he would never

allow his lawyer to distrain ; and if further proof of his

generosity were needed his great scheme for bettering the

condition of the unfortunate in his own profession should

sufiJce. On one occasion he is known to have taken down
a picture of his own from the walls of the Academy to

make room for that of an unknoivn artist.

The first of Turner's Venetian pictures (Bridge of

Sighs, Ducal Palace and Custom House, Venice, Canaletti

Painting) appeared in the Academy in 183.3. Compared
with the sober, prosaic work of Canaletti, Turner's pictures

of Venice appear like poetic dreams. Splendour of colour

and carelessness of fown generally characterize them.

Venice appeared to him " a city of rose and white, rising

out of an emerald sea against a sky of sapphire blue."

Many of these Venetian pictures belong to his later manner,

and some of thrfn, the Sun of Venice Going to Sea (1843),

Approach to Venice (1844), and Venice, Evening, Going to

the Ball (1845), to his latest. As Turner grew older his

love of brilliant colour and light became more and more
a characteristic. In trying to obtain these qualities he
gradually fell into an unsound method of work, treating

oil as if it had been water-colour, using both indiscrimi-

nately on the same canvas, utterly regardless of the result.

Many of his finest pictures are already in a ruined state,

mere wrecks of what they once were.

The Fighting Tem^raire Tugged to her Last Berth to

be Broken up (see vol. xxi. p. 441, fig. 43) was exhibited in

the Academy of 1839. By many it is considered one of

his finest works. Turner had all his life been half a sailor

at heart : he loved the sea, and shipping, and sailors and

their ways ; many of his best pictures are sea pieces ; and

the old ships of Collingwood and Nelson were dear to him.

Hence the pathetic feeling he throws around the fighting

Timiraire. The old three-decker, looking ghostly and

wan in the evening light, is slowly towed along by a

black, fiery little steam tug,—a contrast suggesting the

passing away of the old order of things and the advent of

the new; and behind the sun sets red in a thick bank

of smoke or mist. The Slave Ship, another important sea

picture, was exhibited in the following year, and in 1842
Peace : Burial at Sea, commemorative of WiLkie.

Turner had now reached his sixty-seventh year, bafc no
very marked traces of declining power are to be seen io

his work. Many of the water-colour drawings belongi'jg
to this period are of great beauty, and, although a year oj
two later his other powers begaff to fail, his faculty for
colour remained unimpaired almost to the end. He paid
his last visit to the Continent in 1843, wandering about
from one place to another, and avoiding his own country-
men, an old and solitary man. • At his house in Queen
Anne Street they were often ignorant of his whereabouts
for months, as he seldom took the trouble to write to any
one. Two years later (1845) his health gave way and
with it both mind and sight began to fail. The works
of his declining period exercised the wit of the critics.

Turner felt these attacks keenly.. He was naturally kind-
hearted and acutely sensitive to censure. "A man may
be weak in his age," he once remarked, " but you should
not tell him so."

After 1845 all the pictures shown by Turner belong to
the period of decay,—mere ghosts and shadows of what
once had been. In 1850 he exhibited for the last time.

He had given up attending the meetings of the Academi-
cians ; none of his friends had seen him for months ; and
even his old housekeeper had no idea of his whereabouts.
Turner's mind had evidently given way for some time, and
with that love of secrecy which in later years had giown
into a passion he had gone away to hide himself in a
corner of London. He had settled as a lodger in a small

house in Chelsea, overlooking the river, kept by his old

Margate landlady, Mrs BootL To the children iu the
neighbourhood he was known as "Admiral Booth." His
short, sailor-like figure may account for the idea that he
was an impoverished old naval officer. He had been ill

for some weeks, and when his Queen Anne Street house-

keeper at last discovered his hiding-place she found him
sinking, and on the following day, the 19th December 1851,
he died. He was buried in St Paul's cathedral, in deference

to a wish he had himself expressed.

He left the large fortune he had amassed (about £140,000) to

found a charity for the " maiutenance and support of male decaj'ed

artists, being born in England, and of English parents only, and
of lawful issue. " His pictures he bequeathed to the nation, on con-
dition that they were to be exhibited in rooms of their oivu, and
that these rooms were to be called "Turner's Gallery." The vrill

and its codicils were so confused that after years of litigation, during
which a large part of the money was wasted in legal expenses, it

was found impossible to decide what Turner really wanted. A
compromiso was effected in which the wishes of eveiybody, save
those of the testator, were consulted, his next-of-kin, whom he did
not mean to get a single farthing, inheriting the bulk of his pro-

perty. The nation got all the pictures and drawings, and the Royal
Academy £20,000.

It is unnecessary here to do more than allude to the chargi?

which Lave been brought against Turner's moral character. Like

most men of note he bad his enemies and detractors, and it is to

be regretted that so many of the stories they set in circulatioD

should have been repeated by one of his biographers, who candidly

admits having 'spared none of his faults," anci excuses himself for

so doing by " what he hopes " is his " undeviating love of truth."

The immense quantity of work accomplished by Turner during his

lifetime, work full of the utmost delicacy and reiinement, prove*

the singularly fine condition of his nervous system, and is perhaps
the best answer that can be given to the charge of being excessively

addicted to sensual gmtification. In his declining years he possibly

had recourse to stimulants to help his failing powers, but it by no
means follows that he went habitually to excess in their use. Ho
never lost an opportunity of doing a kindness, and under a rough
and cold exterior there was more go»d and worth hidden than tho
world imagined. "During the ten years I knew him," says Mr
Ruskin, "years in which he was suffering most from tho evil-

speaking of the world, I never heard him say one depreciating

word.of any living man or man's work ; I never saw him look an
unkiud or blameful look ; I never knew him let pass, without
sorrowful remonstrance, or endeavom at mitigation, a blameful

word spoken by another. Of no man but Turner, whom I have

ever known, could I say this. " Twice during his earlier days there

are circumstances leading to the belief that he had thoughts of
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marriage, but on both occasieas it ended in disappointment, and

liis home after his father died was cheerless and solitary, mthout

solace or comfort of any kind.

If Turner had died early his reputation as an artist would have

l;een Very different from what it ultimately became. He would

not have been recognized as a colourist. It was only after the year

1 820 that colour began to assert itself strongly in his work. He
painted for many a year in greys and greens and browns, went

steadily through "the subdued golden chord," and paintedjrellow

mists and suns rising through vapour ; but as time went on that

was no longer enough, and he tried to paintthe sun in his strength

and the full glories of sunshine. The means at the painter's dis-

posal are, however, limited, and Turner, in his efforts after brilliancy,

began to indulge in recklesa e-fperiments in colour. He could not

endure even the slightest restraints which technical limitations im-

pose, but went on trying to paint the unpaintable. As a water-

colour painter Turner stands pre-eminent ; he is unquestionably

the greatest master in that branch of art that ever lived. If his

work is compared with that of Barrett, or Varley, or Cozens, or

Sandby, or any of the earlier masters, so great is Turner's superior-

ity that the art in his hands seems to be"lifted altogether into a

ijigher region.

In 1843 a champion, in the person of Mr Ruskin, arose to defend

Turner against the unjust and ignorant attacks of the press, and
what at first was intended as a " short pamphlet, reprobating the

manner and stylo of these critics," grew into the five volumes

known as Modem Painters. The writer employs all his eloquence

and his gi-eat critical faculty to prove how immeasurably superior

Turner was to all who had ever gone before, hardly restricting his

supremacy to landscape art, and placing him among the "seven

supreme colourists of the world." Two lives of Turner have been

written, one by Mr Thornbury, the other by Mr Hamerton. The
work of the latter deserves the highest commendation ; it gives a

clear and consistent history of the great artist, and is characterized

by refined thought and critical insight. An excellent little book by
Mr W. C. Monkhouse should also be noticed. (G. EE.)

TURNHOUT, a town of Belgium, in the province of

Antwerp, 25 miles east^north-east from Antwerp and 6

from tlie Dutch frontier, stands in the middle of a wide

plain. It is a prosperous manufacturing and commercial

centre, the chief industries being the weaving of cottons

and linens (especially ticking), lace-making, paper-making,

4>rick-making, dyeing, bleaching ; there is also an establish-

ment for the rearing of leeches. The population of the

commune in 1876 was 15,743.

TURNING. See Lathe.
TURNIP. See Agricultuee, vol. i. pp. 365-368, and

HoETicuLTUEE, vol. xii. p. 288.

TURNIP-FLY, TraNTP-FLEA, or Earth Flea-Beetle,

the name applied to several species of Haltica which infest

turnip fields and do considerable damage to crops. The
genus belongs to the family Chrysomelidm, and includes

about 100 species. The turnip-fly most usually'met with,

Haltica nemomm, is scarcely 2mm. in length and of a

shining black colour, with two och-

reous yellow longitudinal bands run-

ning along each wing-case; the bands
are slightly sinuous and bend inwards

at the hinder end. Of the eleven-

jointed antennae the first three seg-

ments are yellow and the remainder
black. The coise are black, the rest'

of the legs having a yellowish hue.

tibiae are stout and formed for leaping, especially in the

posterior pair of legs. The remarkable power of jumping
has given rise to the name turnip-flea. The females are

slightly longer and decidedly stouter than the males.

Another species, H. concinna, has a greenish yellow or

brassy appearance, and the tibiK of the two posterior legs

are armed with a thorn -like hook. A third species, H.
consohrina, is of a dark blue colour above, whilst another

species, H. obscurella, often very abundant, is of a lighter

Wue .colour, and larger than those-mentioned above.
The life-history of Haltica nemorum may be taken as an example

<jf that of the genus. The beetles begin pairing during April, and
continua all through the summer. "The female lays but few eggs,

usually one a day. The eggs are deposited on the under surface of

a le.if. dose under one of the projecting veins ; they possess a pro-

Turnip fly {Haltica

nemorum).'

The coxae and

tective colouring. The development witUin tne egg lasis ten days,

at the end of which a small larva creeps out, and at once eats its

way through the lower epidermis of the leaf into the mesophyll and
there forms long winding burrows. The larva or maggot is of a

yellowish colour and somewhat cylindrical in form. It has three

pairs of legs anteriorly and a pair of pro-legs at its hinder end. The
most anterior and the most posterior segment bear a black spot.

The mouth is provided ^vith a pair of mandibles, by means of

which the larva eats its way through the soft tissue of the leaf.

This larval condition lasts about six days ; the maggot then leaves

the leaf and buries itself some one or two inches beneath the surface

of the earth ; here it turns into a chrysalis. From this the full-

grown beetle emerges after an interval of fourteen days, and it is in

this stage of its liie-history that it proves most destructive to the

turnip crop. Several broods may be produced each season ; the

beetle lives through the winter sheltered under fallen leaves, pieces

of wood, clods of earth, &c., until the warmth of spring awakens it,

when it soon begins to lay eggs.

Since the chief damage to the^crop is due to the perfect beetle

devouring the young leaves of the turnip plant, one of the most
important methods of dealing with the pest is to ensure a strong

and healthy growth of the plant, by means of manuring, watering,

&c. Another preventative is the removal of such weeds as tht

shepherd's purse and charlock, which harbour the insect in great

numbers, and tlie removal of any stubble in which it might pass

the winter. When a crop is badly attacked dressings of soot and
gas-lime mixed with sulphur and lime, or of soot or lime alone,

prove eflScacious, but these must be applied whilst the dew is on

the leaves or the "fly" will escape.

TURNSTONE, the name long given * to a shore-bird,

from its habit of turning over with its bUl such stones as

it can to seek its food in the small crustaceans or other

animals lurking beneath them. It is the Tringa interpres ^

of Linnaeus and Strepsilas interpres of most later writers,

and is remarkable as being perhaps the most cosmopolitan

of birds ; for, though properly belonging to the northern

hemisphere, there ia scarcely a sea -coast in the world

on which it may not occur : it has been obtained from

jSpitzbergen to the Strait of Magellan and from Point

Barrow to the Cape of Good Hope and New Zealand

—

examples from the southern hemisphere being, however,

almost invariably in a state of plumage that shows, if not

immaturity, yet an ineptitude for reproduction. It also,

though much less commonly, resorts to the margins of

inland rivers and lakes ; but it is very rarely seen except

in the neighbourhood of water, and salt water for preference.

The Turnstone is about as big as an ordinary Snipe ; but, com-
pared with most of its allies of the group Limicolm, to which it ba-

longs, its form is somewhat heavy, and its legs are short. Still it

is brisk in its movements, and its variegated plumage makes it a

pleasing bird. Seen in front, its white face, striped with black, and
broad black gorget attract attention as it sits, often motionless, on
the rocks ; while in flight the while of the lower part of the back
and white band across the wings are no less conspicuous even at a

distance. A nearer view will reveal the rich chestnut of the mantle
and upper wing-coverts, and the combination of colours thus ex-

hibited suggests the term " tortoise-shell " often applied to it—the

quill-feathers being mostly of a dark brown and its lower parts pure

white. The deeper tints are, however, peculiar to the nuptial

plumage, or are only to be faintly traced at other times, so that in

winter the adults—and the young always—have a much plainer

appearance, ashy-grey and white being almost the only hues observ-

able. From the fact that Turnstones may be met with at almost any
season in various parts of the world,' and especially on islands as

the Canaries, Azores, and many of those in the British seas, it has

been inferred that these birds may breed in such places. In some
cases this may prove to be true, but in most evidence to that efl'ect

is wanting. In America the breeding-range of this species has not

been defined. In Europe there is good reason to suppose that it

^ The name seems to appear first in Willnghby's Ornithologia (p.

231) in 1676 ; but he gave as an alias that of Sea-Dottrel, uuder which
name a drawing, figured by him (pi. 58), was sent to him by Sir

Thomas Browne.
^ Linnffius ((El. och Oothlandska Mesa, p. 217), who first met with

this bird on the island of Gottl.'ind, 1st July 1741? was under the mis-

taken belief that it was there called Tolk ( = interpres). But that nam<
properly belongs to the Kedshakk (g.v.), from the cry of war»i»g to

other animals that it Titters on the approach of danger.
' The authors of The Water Birds of North America (i. p. 123) in

reference to this fact raise the ingenious question, " Do birds, after they

hive become old, eCfete, or han-en, prefer to stay in a warm cUi-.atc •

"
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includes Shetland ; but it 13 on the north - western coast of the

continent, from Jutland to the extreme north of Norway, that the

greatest number are reared. The nest, contrary to the hahits of

most Limicola), is generally placed under a ledge of rock which
shelters the bird from obserration,* and therein are laid four eggs,

of a light olive-green, closely blotched with brown, and hardly to

be mistaken for those of any other bird. A second species of Turn-
stone is admitted by some authors and denied by others. This is

the S. melanocephalits of the Pacific coast of North America, which
is said to be on the average larger than S. inUrprea, and it never
exhibits any of the chestnut colouring.

Though the genus Strepsilas seems to be rightly placed

among the Charadriidx (cf. Plover), it occupies a some-

what abnormal position among them, and in the form of

its pointed beak and its variegated coloration has hardly

any very near relative. (a. n.)

TURPENTINE consists of the oleo-resins which exude
from certain trees, especially from some conifers and from
the terebinth tree, Pistacia Terebinfkus, L. It Tvas to the

product of the latter, now known as Chian turpentine, that

the term was first applied. The terebinth tree (rkpfiivdoi

of Theophrastus) and its resin (prjTivyj np/uvdivrj) were
well known and highly prized from the earliest times.

The tree is a native of the islands and shores of the Medi-
terranean, passing eastward into Central Asia ; but the

resinous exudation found in commerce is collected in the

island of Scio. Chian turpentine is a tenacious semi-fluid

transparent body, yellow to dull brown in colour, with an
agreeable resinous odour and little taste. On exposure

to the air it becomes dry, hard, and brittle. In their

general characters, turpentines are soft solids or semi-fluid

bodies, consisting of a mixture of one or more resins with
essential oils, which, although differing in physical pro-

perties, have a composition corresponding to the formula
CjqHjj. They aiso contain minute quantities of oxygenated
oils. Formerly they had considerable reputation in medi-
cine, and they still continue to be employed in plasters

and ointments ; but their great use is in the arts, for which
they are separated by distillation into rosin or colophony

(see Rosin, vol. ix. p. 852) and oil or spirit of turpentine.

Crude or common turperUi-nc is the commercial name which
embraces the oleo-resiu yielded by several coniferous trees, both
European and American. The principal European product, some-
times distinguished as Bordeaux turpentine, is obtained from the
sea pine, Pinus marilivia, in the Landes department of France.
Crude turpentine is further yielded by the Scotch fir, P. sylvestris,

throughout northern Europe, and by the Corsican pine, P. Laricio,

in Austria and Corsica. In the United States the turpentine-
yielding pines are the swamp pine, P. palustris, and the loblolly,

P. Teeda, both inhabiting North and South Carolina, Georgia, and
Alabamai Venice turpentine is yielded by the larch tree, iarix
(uropma, from which it is collected principally in Tyrol. Stras-

burg turpentine is obtained from the bark of the silver fir ; but
it is collected only in small quantities. Less known turpentines
are obtained from the mountain pine, P. Pumilio, the stone pine,

P. Cembra, the Aleppo pine, P. Tialepensis, &c. The so-called

Canada baUam, from Abies baUamea (see Balsam, vol. iii p. 293),
is also a true turpentine.

Oil of turpentine as a commercial product is obtained from all

jr any of these oleo-resins, but on a large scale only from crude
or common turpentine. The essential oil is rectified by redistilla-

tion with water and alkaline carbonates, and the water which the
oil carries over with it is removed by a further distillation over
calcium chloride. Oil of turpentine is a colourless liquid of oily

consistence, with a strong characteristic odour and a hot disagree-

able taste. Its boiling point ranges from 152° to 172° 0. at ordinary

temperature ; its sp. gr. is between 0'8o6 and 0"870
; and in optical

properties it rotates the plane of polarized light both to right and
left in varying degrees according to its sources. It is soluble in

alcohol, ether, benzol, other essential oils, and the fixed oils, and
itself is a solvent of resins and caoutchouc. On exposure to the air it

dries to a solid resin, and when oxidized in the presence of water
gives off peroxide of hydrogen—a reaction utilized in the preparation

of a disinfectant called "sanitas." Oil of turpentine is largely

used in the preparation of varnishes, and as a medium by paint ra

in their "flat" coloura.

^ There is little external difference between the sexes, and the

brightly-contrasted colours of the heu-bird seem to require some kind
of coocealment-

TTJRPIN, archbishop of Rheims and the supposititiotjg

author of Historia Earoli Magni et Rotliolandi, is probably
to be identified with Tilpin, who was archbishop of Eheims
towards the end of the 8th century. This Tilpin is aUuded
to by Hincmar (845-882), his third successor in the see.

According to Flodoard {oh. 969), Charles Martel drove
Ragobert, bishop of Rheims, from his office, putting in

his place a warrior-clerk, Milo. The same writer repre-

sents Milo as discharging a mission among the Vascones or

Basques, the very people to whom authentic history has
ascribed the great CaroUngian disaster at Roncesvalles. It

is possible that we owe the warlike legends that have
accumulated round the name of Turpin to some confusion
of his identity with that of his martial predecessor.

Flodoard says that Tilpin was originally a monk of St
Denis ; and we kno-iv from Hincmar that, after his appoint-
ment to Rheims, he occupied himself in securing the re-

storation of the metropolitan rights and landed property
of his church, whose revenue and prestige had been in>
paired under Milo's rule. He was, according to the latter

authority, elected in the days of Pippin, the son of Charles
Martel, i.e., between 752 and 768. He died, if we may
trust the evidence of a diploma alluded to by Mabillon, in

794. Hincmar, who composed his epitaph, makes him
bishop for forty years and more, from which it is evident
that he was elected somewhere about 754. Flodoard,
however, states that he died in the forty-seventh year of

his bishopric. Tilpin was present at the synod of Roma
in 769 ; and Pope Hadrian, at the request of Charlemagne,
sent him a pallium and confirmed the rights of his church
{Gallia Christiana, ix. 28-30). According to Flodoard,
he substituted monks for canons in the monastery of St
Remigius; and 17th-century tradition ascribed to him
an ancient poniijkale, still extant in Marlot's days (17th
century).

The above is a summary of all that authentic history and trnst-
worthy tradition teach about the author to whom the common voice
of the Middle Ages ascribed the Historia Caroli Magni. A short
account of the work has been given elsewhere (Roland, Legend
of). But, popular as this production was during the Middle Ages,
it was rather the crystallization of earlier Eolana legends than the
source of later ones. Potthast has enumerated about fifty codices
without by any means, according to M. Gaston Paris, exhausting
the list. The latter writer has made the Historia KaroU the
subject of a special study (De Psmdo-Turpino, Paris, 1865), which
may be recommended as a model of brilliant though cautious
scholarship. The great popularity of the pseudo-Turpin seems to
date from the latter half of the 12th century ; and M. Paris enumer-
ates at least five French translations belonging to the 13th, and
one into Latin -verse of about the same age. Mr Ward (Cat. of
Pomances, 549) hns recently expressed a doubt as to whether the
Turpin chronicle was completed at Vienne.

TURQUOISE, a blue- or bluish green mineral, valued,

when .cut and polished, as an ornamental stone. The
finest variety occurs in Persia, whence it originally reached

western Europe by way of Turkey, and thus came to be

called by the Venetians, who imported it, turchesa, and
by the French turquoise. It is chemically a Lydrated

phosphate of aluminium, associated with a variable pro-

portion of hydrated phosphate of copper, to which it owes
much of its colour. The green tints of certain varietie.s

appear to be due to admixture with salts of iron. A fine

blue Persiah turquoise, analysed by Prof. A. H. Church,

yielded—alumina 40'19, phosphorus pentoxide 32'86, water

1934, cupric oxide 5'27, ferrous oxide 2-21, and manganous
oxide 0'36. The most valued tint of the turquoise is a

delicate blue, inclining slightly to green ; in many speci

mens the green becomes more pronounced with age.

Although the turquoise is practically opaque, sections may
be ground so thin as to admit of examination by trans

mitted light. Its microscopic structure was first studied

by Prof. Fischer of Freiburg (Baden), afterwards by H.
Bucking of Strasburg, and recently by Clarke and Diller.
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Thia. sections are almost colourless. Between crossed

Nicols they show either a fibrous texture Or a finely-granular

aggregate of doubly-refracting particles without definite

crystalline outlines. The minerdl has never been found

crystallized, but occurs as veins, nodules, stalactitic masses,

and incrustations. Large pieces are exceedingly rare. The
specific gravity of turquoise is about 2'75, and its hardness

below 6 ; it takes a fair polish and exhibits a feeble lustre.

It is usually cut en cahochon or with a low convex surface,

and in the East is frequently engraved with Persian and
Arabic inscriptions, generally passages from the Koran,

—

the incised characters being in many cases gilt. Such
objects are worn as amulets. The turquoise has always

been associated with curious superstitions, the most com-

mon being the notion that it changes colour with variations

in the state of its owner's health, or even in sympathy
with his affections.

Persia ia the chief centre of the turquoise trade, where the same
mines have been worked for at least eight centuries. The finest

stones are found near Nishapiir in Khorasan (see Persia, vol. xviii.

p. 622). Taveruier, writing in the 17th century, states that the
test turquoise, reserved for the sole use of the shah, was obtained

from the mine which he describes as the Vieille Roche, while inferior

stones were got from the Nouvelle Roche. These terms still survive,

all turquoise of fijie colour being said in trade to be from the " old

rock," and that which is pale, or changes tint on exposure, is from
the " new rock." According to a recent report by Consul Benjamin
at Teh^n the best turquoise is found at Abu Riah, and all the
Khorasan miuea are fanned by a few prominent officials, who pay
to the shah an annual rent of about £6500. Dr Tietze has lately

described specimens of the matrix of the mineral brought to Vienna
from Persia by General Schindler. These show that the turquoise

occurs, not in clay-slate, as ia often stated, but in a porphyritic

trachyte or trachytio breccia, and in loose fragments in the neigh-

bouring alluvium. The mineral is also found in Kerman in

southern Persia, but the stone is of pale colour, tending to fade, and
the mines which yield it are now nearly abandoned. In 1849 Major
C. llaodonald found turquoise in Wady Maghara and Wady Sidreh,

near Sinai ( j. v. ), where, according to Mr H. Bauerman, it lines the

open joints of a ferruginous sandstone, and ia also embedded in

small ochreous nodules in the rock itself. The redder the rock the

finer the colour of the associated turquoise. As the colour is liable

to fade, the Arabian turquoise has not a good name among jewellers,

and the workings were abandoned by Macdonald in 1865. In

Wady Maghara there are relics of extensive mining operations, pre-

sumably for turquoise, of so early a date that the rock was wrought
by flint implements. The early inhabitants of Mexico made much
use of this mineral for inlaying obsidian ornaments, and for mosaic

work with iron-pyrites. It was probably one of the stones knovm
as chalchihuitl. In 1858 Prof. W. P. Blake called attention

to the occnrronce of turquoise at Cerillos, about 22 miles south-

west of Santa Fe, in New Mexico, where mining operations for this

mineral were carried on two centuries ago. The turquoise varies

in colour from sky-blue to apple-green, and is found as nodules and
small veins in a felspathic rock of microgranitic texture, probably

of eruptive origin. The mines of Cerillos are no longer worked.

A similar green mineral is found at Turquoiso Mountain in Cochise

county and at Mineral Park, Mohave county, Arizona. It also

occurs to a small extent in southern Nevada, where it is found as

blue grains disseminated through a sandstone. In Europe, the

turquoise is found at Oelsnitz in Saxony and near Jordansmiihl in

Silesia, occurring at the latter locality in clay-slate. Under the

names of callais and callaina Pliny described a green mineral which,

if not our turquoise, seems to have been very closely related to it.

A bright green mineral, wrought into beads, and found with stone
hatchets in ancient graves at Men-er Hroeck (Rock of the Fairy) in

Brittany, was described ia 1864 by M. Damour, who, seeking to

Identify it with Pliny's callais, revived this name. Dana afterwards

brought the word into harmony with our miueralogical nomsDclature
St writing it caDainite. The mineral in <juestion is a hyarated
inosphate of aluminium, apparently identical with Breithaupt'e
variscite. By many mineralogists the true torquoise is called

c'alaite (see voL xvi. p. 405).
Turquoise is commonly imitated by enamels, but of late some

ingenious counterfeits have been made with the same chemical
composition as the natural stone. To increase the deception,
pieces of ochreous matter are inserted at the back of the artificial

turquoise, to imitate the natural matrix. In order to distinguish
between the genuine stone and its imitations, Pohl recommends that
a splinter should be strongly heated in a platinum capsule, when
the true turquoise is reduced to a brownish black powder or a friable

mass with a decrepitating sound ; the false turquoise does not de-

erepit«te, but either fuses to a glass or ia reduced to a frit

bei KlschAper In Pereien," by Dr E. Tietze, in Verhandl, d. fc. t. geolog. lUichsaH-
italtt No. 6,1634, p. 9S :

" Mlkroskoplsche Unterauchung dea TUrkis," by H.
Bucking, In ZtlUch. /. Krystallog., vol. II., 1878, p. 163 ; "Bine einfache unil

Bichore UnteiacheldungMwelse der echten TUrkiae von deren Nachshmungen,"
In N. Jahrb. J. MimralogU, 1878, p. 864 ;

" Tanjola from New Mexico," by F.

W. Clarke and J. 8. DUler, In Amtric Journ, Science, Sept. 1886, p. 211 ; "Re
vision of Mineral Phosphatea, No. Iv., Calaite," by A. H. Church, in Chem.
Kews, X. p. 290 ; and note In Jourti, Soc. Arts, xxxli,, 1884, p. 1084.

TURRETE^, or Ttoretini. Three theologians of this

name figure in the history of Genevan theology.

1. Benoit TcrnEETm (1588-1631), the son of Francesco

Turretini, a native of Lucca, who settled in Geneva in

1579, was born in that town on 9th November 1588. He
was ordained a pastor in Geneva in 1612, and became
professor of theology in 1618. In 1620 he represented

the Genevan Church at the national synod of Alais, when
the decrees of the synod of Dort were introduced into

France; and in 1621 he was sent on a successful mission

to the states general of Holland, and to the authorities

of the Hanseatic towns, with reference to the defence of

Geneva against the threatened attacks of the duke of

Savoy. He published in 1618-20 a defence of the Genevan
translation of the Bible. Benoit Turretin died at Geneva
on 4th March 1631.

2. Francois Tubeetin (1623-87), son of the preceding,

was born at Geneva on 17th October 1623. After study-

ing theology in Geneva, Hollantt and France, he became

a pastor in Geneva in 1647, after a brief pastorate at

Leyden, he again returned to Geneva as professor of

theology in 1653. He was one of the most influential

supporters of the Formula Consensus Helvetica, drawn up
chiefly by Heidegger, in 1675, and of the particular type

of Calvinistic theology which that symbol embodied. His

Institutio Theologise Elencticse (3 vela. 4to, Geneva, 1680-83)

has passed through frequent editions, the last reprint

having been made in Edinburgh in 1847. F. Turretin

died at Geneva on 28th September 1687. He was also

the author of volumes entitled De Satis/actione Christi

Disputationes (Geneva, 1666) and De Necessaria Secessiorle

Ifoslra ah Ecdeda Romana (Geneva, 1,587).

3. Jjeia:n' Alphonse Turretin (1671-1737), son of the

preceding, was born at Geneva on. 13th August 1671.

He was educated at Geneva and in Holland, and after

travelling in England and in France was received into

the "V6n^rable Compagnie des Pasteurs" of Geneva in

1693. In 1697 he became professor of church history.

During the next forty years of his life he enjoyed great

influence in Geneva as the advocate of a more liberal

theology than had prevailed under the preceding genera-

tion, and it was largely through his instrumentality that

the use of the Formula Consensus Helvetica as a symbol
was discontinued in 1725. He also wrote and laboured

for the promotion of union between the Reformed and
Lutheran Churches, his most important work in this con-

nexion being Nubes Testium pro Moderato et Pacifico de

Behua Theologicis Judicio, et Instituenda inter Protestantes

Concordia (Geneva, 1719). Besides this he wrote Cogita-

tiones et Dissertationes Theologies, on the principles of

natural and revealed religion (Geneva, 1737); and com-

mentaries on Thessalonians and Romans were published

posthumously. He died at Geneva on 1st Mav 1737.

TURTLE. See Tortoise.

TUSCANY (Ital. Toscana), one of the sixteen comparti-

menti of the kingdom of Italy, contains eight provinces—

Arezzo, Florence, Grosseto, Leghorn, Lucca, Massa-Carrara,

Pisa, and Siena—and has an area of 9287 square mile^

with E population of 2,208,869 in 1881. In 1859, im.

mediately before it united with the kingdom of Sardinia,

the grand-duchy of Tuscany, exclusive of Massa-Carrara,

which then belonged to Modena, but including the island?

of Gorgona, Elba, Piauosa, Formica, Montecristo, Giglioi

and Gianutrp., as well as the duchy of Lucca (united to M
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in 1847), had an area of 8625 square miles aud a popula-

tion of 1,806,940. See Italy, vol. xiii. pp. 489-490.

Etrukia (q.v.) was finally annexed to Kome in 351 B.C. (see

Rome), and constituted tlie seventh of the eleven regions into

which Italy was, for administrative purposes, divided by Augustus.

Under Constautine it was united into one province with Umbria,

an arrangement which subsisted until at least 400, as the Notilia

spealjs of a "consularis Tusci» et Umbriae." In Ammiahus Jlar-

cciiinps there is imidied a distinction between "Tuscia suburbicaria"

and "^Tuscia annonaria," the latter beine that portion which lies

to the north of tHe Amo. After the fall of the "Western empire

Tuscia, with other provinces of Italy, came successively under the

sway of Herulians, Ostrogoths, and Greek and Lombard dukes.

Under the last-named, "Tuscia Langobardorum," comprising the

districts of Viterbo, Corneto, and Bolsena, was distinguished from
" Tuscia Regni," which lay more to the north. Under Charlemagne

the name of Tuscia orToscana became restricted to the latte;" only.

One of the earliest of the Frankish marquises was Boniface, either

first or second of that name, who about 82S fought with success

against the Saracens in Africa. Adalbert I., who succeeded him,

in 878 espoused the cause of Carloman as against his brother Louis

III. of France, and suffered excommunication and imprisonment

in consequence. Adalbert II. (the Rich), who married the ambitious

Bertha, daughter of Lothair, king of Lorraine, took a prominent part

in the politics of his day. A subsequent marquis, Hugo (the Great),

became also duke of Bpoleto in 989. The male line of marquises

ended with Boniface II. (or III.), who was murdered in 1052. His

widow, Beatrice, in 1055 married Godfrey, duke of Lorraine, and
governed the country tOI her death in 1076, when she was succeeded

by Matilda (q.v. ), her only child by her first husband. Matilda

died in 1111 without issue, bequeathing all her extensive possessions

to the church. The consequent struggle between the popes, who
claimed the inheritance, and the emperors, who maintained that the

countesa had iKi right to dispose of imperial fiefs, enabled the prin-

cipal cities of Tuscany gradually to assert their independence and

govern themselves under consuls and elders of their own selection.

The most important of these Tuscan republics or self-governed com-
munes were Florence, Pisa, Siena, Arezzo, Pistoia, and Lucca.

Some account of the manner in which they were all gradually

absorbed by Florence will be found under Florence and Medici.

The title of grand-duke of Tuscany was conferred on Cosmo de'

Medici by Pius V. in 1567, and the emperor (Maximilian II.), after

withholding his consent for some years, ultimately confirmed it

to Cosmo's successor in 1576-. In 1735, in view of the childlessness

of Giovan Gastone, the last of the Medici, the succession of Francis,

duke of Lorraine, afterwards emperor Francis I., was arranged for

by treatj'. In 1765 he was succeeded as grand-duke by his second

son Leopold (see Leopold II.), who, on becoming emperor in 1790,

lianded Tuscany over to his second son Ferdinand, third grand-duke
of the name. The duchy was occupied by the French in 1799, ceded

to Louis, prince of Parma, by the convention of Madrid in 1801, and
annexed to the French empire in 1803. Ferdinand, however, was
reinstated in 1814, and on his death iu 1821 was succeeded by his

son Leopold, second grand-duke of the name, who was deposed by
the constituent assembly on 16th August 1860. See Italy.

TUSCULUM, an ancient Latin city, situated in a com-

manding position en one of the eastern ridges of the Alban

Hills, near the site of the modern Frascati {q.v.). It has

a very beautiful and extensive view of the Campagna,
with Rome lying fifteen miles ^ distant to the north-west,

on the west the sea near Ostia, and the long range of the

Sabine Hills on the north-east. According to tradition,

the city was founded by Telegonus, the son of Ulysses and

Circe; hence Horace {Epod., i. 30) speaks of it as "Circaea

mffinia" and Ovid {Fast., iii. 91) as "Telegoni moenia"

(see also Prop., iii. 30, 4, and Sil. Ital., xii. 535). The
legendary descent of one of the chief Tusculan families,

the gens Mamilia, from Ulysses through Telegonus is com-

memorated on some denarii struck by the Mamilian gens

in the later years of the Roman republic ; these have on

the reverse a figure of Ulysses recognized by his dog Argo.

When Tarquinius Superbus was expelled from Rome his

cause was espoused by the chief of Tusculum, Octavius.

Mamilius, who took a leading part in the formation of the

Latin League, composed of the thirty principal cities of

Latium, banded together against Rome. Mamilius com-

manded the Latin army at the battle of Lake Regillus, a

' Dionysius (i. 20) states that Tnsoulum was only 100 stadia (about

12J miles) from Rome ; but the fifteenth milestone on the Via Latina

was close to the walls of Tusculum.

piece of water which then lay immediately below the Colles

Tusculani, but is now dried up. At this battle (497 B.e.)

Mamilius was killed, and the predominance of Rome among
the Latin cities was practically established. From that

time Tusculum became an ally of Rome, and on that account

frequently incurred the hostility of the other Latin cities.

In 378 B.C., after an expression of complete submission to

Rome, the people of Tusculum received the Roman fran-

chise, and thenceforth the city continued to hold the rank

of a municipium. Several of the chief Roman families were

of Tusculan origin, e.g., the gentes Mamilia, Fulvia, Fonteia,

Juventia, and Porcia ; to the last-named the celebrated

Catos belonged. During the imperial period little is re-

corded about Tusculum ; but soon after the transference

of the seat of empire to Constantinople it became a very

important stronghold, and for some centuries its counts

occupied a leading position in Rome and were specially

influential in the selection of the popes. During the 12th

century there were constant struggles between Rome and

Tusculum, and towards the close of the century the

Romans, supported by the German emperor, gained the

upper hand, and the walls of Tusculum, together with the

greater part 6f the city, were destroyed.

Extensive remains still exist of the massive walls, which sur-

rounded the city, and of its arx—a separate citadel—which stood on

an abrupt rock, approached only on one side, that towards the city,

with which it was connected by long walla The walls are built of

large blocks of the native "lapis Albanus" or pepeiino, some of

them as much as 5 feet long by 3 feet thick. They probably belong

to the early republican period ; restorations in concrete faced with

" opus reticulatum " of the 1st century B.C. can be traced in many
places.

During the latter years of the republic and under the empire

Tusculum was a favourite site for the countiy villas of wealthy

Romans. That of LucuUus was very largo and magnificent ; other

handsome houses were built there by Julius Csesar, L. Crassus,

Q. Metellus, Marcus Brutus, and others. A palace was erected

by Tiberius near Tusculum on the way to Rome, close to the Via

Latina.

The most interesting associations of the city are those connected

with Cicero, whose favourite residence and retreat f<ir study and

literary work was at Tusculum. It was here that he composed his

celebrated Tusculan Disputations and other philosophical works.

Much has been written on the position of his villa, but its true site

still remains doubtful. Its grounds are known to have adjoined

the more splendid villas of LucuUus and the consul Gabinius (see

Cic, i7« Fin., iii 2, and Pre Horn., 24). The most probable site is

that now marked by the Villa RufiiieUa to the west of Tusculum,

where the hUl is divided into two ridges. The scholiast on Horace,^

Epod., i. 30, states that Cicero's villa was "ad latera superiora,"

the plural proba'oly being used in allusion to the double ridge.

The other theory, which places the site at Grotta Ferrata, some

distance farther to the west, has little evidence to support it.

Although Cicero (Pro Seslio, 43) speaks of his own house as being

insignificant in size compared to that of his neighbour Gabinius,

yet we gather from other notices in various parts of his works

that it was a building of no mean size and pretension. It comprised

two gj'mnasia {Div., i. 5), Avith covered porticus for exercise

and philosophical discussion {Tusc. Disp., ii. 3). One of these,

which stood on higher ground, was called "the Lyceum," and

contained a library {Div., ii. 3) ; the other, on a lower site, shaded

by rows of trees, was called " the Academy." The main building

contained a covered portims or cloister, with apsidal recesses

(exetlrai) containing seats (see Ad Fam., vii. 23). It also had

bath-rooms (Ad Fam., xiv. 20), and contained a number of works

of art, both pictures and statues in bronze and marble (Ep: ad

Att., L 1, 8, 9, 10). The central atrium appears to have been small,

as Cicero speaks of it as an atriolum (Ad Quint. Fr., iii. 1). The

cost of this and the other house which he .built at Pompeii led

to his being burdened with debt (Ep. ad Att., ii. 1). Nothing

now exists which can be asserted to be part of Cicero's villa with

any degree of certainty. The so-called " scuola di Cicerone," near

the line of the ancient wall of Tusculnm, is the substructure

of some building formed in the usual Roman way by a series of

vaulted chambers, and is clearly later in date than the time of

Cicero. Other remains of houses exist in and near the city, bat

nothing is known as to their history or ownership.

Ruins of two theatres still exist. One of them, which is not

earlier than the beginning of the 1st century, between the city and

the arx, is fairly perfect, and still possesses most of its ancient seats,

divided into foiir cunei by three flights of steps. Only traces remain
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of tlie other theatre, which abutted against the long walls that

defended the road from the city to the arx. Remains of an amphi-

theatre of no great size can be traced, dating probably from the 3d

century. There is also a large piscina, near the first-mentioned

theatre. In the vicinity of Tusculum a number of interesting tombs

have been discovered at various times ; some, as for example that

of the Furii, contained valuable inscriptions of the 4th and 3d

centuries B.C.

The city was supplied with water by the Aqua Crabra, and near

it were the springs which fed two of the Roman aqueducts—the
'Aqua Tepula and Aqua Virgo (Front, De Aq., 8).

For further information the reader is referred to Corapagni, MemorU Storlche

jJeii' Antieo Ttisculo ; Canina, Descr. ddV Antica Tiisculo
J
Gell, Tofogr. ofRome

Und.its Vicinity ; and Nibby, Dintorni d£iio»ia, vol. iii.

TUSSER, Thomas (c. 1527-1580), poet, was the son of

William Tusser by Isabella, daughter of Thomas Smith of

Rivenhall, Essex, where he was born about 1527. Not-

Withstanding strong reluctance on his part he was sent in

bis early years to a music school, and became chorister in

the collegiate chapel of the castle of Wallingford. He was

afterwards admitted into the choir of St Paul's, and went

thence to Eton, where he was under the tuition of Nicholas

UdaU. In 1543 ho was elected to King's College, Cam-
bridge, and soon afterwards exchanged to Trinity Hall.

On leaving the university he was for about ten years at

court; probably in some musical capacity. He then

settled as a farmer in Suffolk, near the river Stour, an

employment which he seems to have regarded as combin-

ing the chief essentials of human felicity. Subsequently

he lived successively at Ipswich, West Dereham, Norwich,

and London. There he died in April 1580, and was

buried in the church of St. Mildred in the Poultry. His

'monument was destroyed in the fire, but the quaint epitaph

is preserved in Stow's Survey of London. A marble tablet,

on which the epitaph is inscribed, has been erected to

him in the church of Manningtree, Essex.

Tusser's poems on husbandry have the charm of simplicity and

directness, and their practical saws were apparently relished, for

in his lifetime they went through a number of editions. They

are A Hundreth Good Poiiitcs of Eusbandrie, 1557, 1561, 1562, 1564,

and 1570; A'Dialogiui JFi/ui/nc/c and Thryuyngc, 1562; AHundrelhe
Oood Pointcs of Hxisbandric lately married unto a Hundrethe Good

Pointes of Uuswifry, 1570 ; Five Hundreth Pointcs of Good Bus-

bandrie united to as many of Good Wifcric, 1573, 1576, 1577, 1585,

1586, 1590, 1593, reprinted with memoir by William Mavor, 1812,

by Auber, 1873, and by the English Dialect Society, 1879. His

metrical autobiography, printed in the Appendix to Five Hundreth
Poinles, 1573, was republished in 1846 along with his mil, which

would seem to refute the sarcasms which became current, that he

had not been successful in practising his own maxims. One of

these references is contained in a volume of epigrams by H. P., The
More the Merrier, 1608. One of the epigrams entitled..4a! Tusserum,

begins thus :

—

" Tusser, they tell me, when thou wert alive,

Thou, teaching thrift, thyselfe could'st never thrive."

Possibly Tusser obtained the reputation of being. poor from his

practice of thrift ; but in any case, if his will represents his worldly

condition at the time of his death, he w.as not in poverty in his

later years.

TVER, a government of central Russia, on the upper

Volga, bounded by Pskoff and Novgorod on the W. and N.,

Yaroslavl and Vladimir on the E., and Moscow and Smo-
lensk on the S. ; it has an area of 25,225 square miles.

Lying on the southern slope of the Valdai plateau, and
intersected by deep valleys, it has the aspect of a hilly

region, but is in reality a plateau ranging from 800 to

1 000 feet in height. Its highest parts are in the north-

west, where the Volga, Western Dwina, and Msta rise in

marshes and lakes. The plateau is chiefly built up of

Carboniferous limestones, Lower and Upper, underlain by
Devonian and Silurian deposits, which appear only in the

denudations of the lower valleys. The whole is covered

by a thick sheet of boulder-clay (the bottom-moraine of the

Scaudinavo- Russian ice-sheet) and subsequent lacustrine

deposits. A number of asar (see vol. s. p. 368) occur on

the slopes of the plateau. Ochre, brick, and pottery clays,

as also limestone for building, are obtained, and there are

chalybeate springs. The soil, which is clayey for the most

part, is not fertile as a rule.

Nearly the whole of Tver is watered by the upper Volga (350

miles) and its tributaries, several of which (Vazuza, Dubna, Sestra,

Tvertsa, and the tributaries of the Mologa) are navigable. The
Vyshnevototsk system of canals connects the Volga (navigible

some 60 miles from its source) with the Baltic, and the Tikhviu

system connects the Mologa '-with Lake Ladoga. The Jlsta, which

flows into Lake Ilmen, and its tributary the Tsna, water Tver in

the north-west, and the Western Dwina rises in Ostashkoff. This

network of rivers highly favours navigation : as many as 3000 boats

yearly pass through the Vyshnevototsk system, and corn, lin.'ieed,

spirits, flax, hemp, timber, metals, and manufactured ware to the

annual value of £1,500,000 are shipped from, or brought to, the

river ports of the government. Lakes, ponds, and marshes are

numerous in the west and north-west, Lake Seliger—the source of

the Volga—and Lake Mstino being the most important. The
forests—coniferous in the north and deciduous in the south- -are

rapidly disappearing, but still cover 890,000 acres. The climate is

continental ; the average yearly temperature at Tver (41° '5 Fahr.

)

is the same as that of Orel and TamboflT (January 11°, July 67°).

The population (1,646,683 in 1883, as against 1,567,300 in 1872) is

unequally distributed, and in the districts of Kalyazin and Kasliin

attains a density not much less than that of the more highly

favoured black-earth provinces of south east Russia (16 and 17 ptr

square mile). Apart from some 100,000 Karelians and a few Polis

and foreigners, the people are all Great Russians. Some traces oi

Finnish Ves and of Lithuanians are found in the north-east and
south. The official returns give the number of Raskolniks as 25,000.

Only 157,110 are urban ; but agriculture is not the chief occupa-

tion. While barley and oats are exported, rye is imported. The
crops for 1883-1 S85 averaged 2,889,400 quarters of corn and 4,078,400

bushels of potatoes. Cattle-rearing does not prosper, and the in

crease shown by the returns for 1883 (351,630 horses, 583,67"
cattle, and 373,780 sheep) as against those of 1872 is simply due to

better registration. Cheese-making has recently been introduced on

the co-operative principle (2168 cwts. of cheddar exported to Britain

in 1881). The fisheries in the lakes and rivers are productive. The
peasants are principally engaged in various manufactures. The
total production of the larger manufactures in 1883 was valued at

£2,237,250 (tanneries £244,460, cottons £803,270, distilleries

£320,010, flour-mills £263,500), and that of the petty trades carried

on in combination with agriculture (preparation of pitch, tar, and

turpentine, boat-building, construction of cars, sledges, wheel.*,

boxes, tubes, and wooden vessels, and cabinet-making) was estimate 1

in 1884 at £3,000,000, giving occupation to 101,400 persons. Certain

branches of the leather industry are important, Kimry and Ostasli -

koif sending to the market £050,000 worth of boots annually. The
small workshops of Tver and the surrounding district work some
4500 cwts. of iron into nails every year, and the Ostashkoft' smiths

use some 7000 cwts. of iron annually in the manufacture of hatehel-v

scythes, sickles, and difi'erent agricultural implements. Weavirii,',

lace-making, leather embroidery, stocking-making, felting, and tae

like are also important petty trades, several of these being organiz'd

on cp-operative principles by the zemstvos. The railway from St

Petersburg to Moscow crosses Tver, and sends off two branches to

Rzhefi' and to Rybinsk, all three lines being among the busiest in

Russia; The river traffic also is considerable. The chief centres

of trade, besides the city of Tver, are Byezhetsk, Rzhefi', Kasbin,

Ostashkoff, Torshok, Krasnyi Kholm, and Vesiegonsk during ita

fair. The provincial assembly of Tver is one of the most prominent
in Russia for its efi'orts in the cause of education and sanitiry

improvement. In 1883 there were 997 primary schools with 47,680

scholars (8500 girls), 17 gymnasia and progymnasia (1697 boys and
1263 girls), and two normal schools for teachers. The government
is divided into twelve districts, the chief towns of which, with their

populations in 1884, are

—

Tver (see below), Byezhetsk (5890),

Kalyazin (5200), Kashin (5730), Kortcheva(2275), Ostashkoff (9900),

Rzheff (26,480), Staritsa (2700), Torshok (12,910), Vesiegonsk (3370),

Vyshuiy Volotchok (11,590), and Zubtsofi' (3160).

TVER, capital of the above government, lies 102 miles

by rail to the north-west of Moscow, on both banks of the

Volga (here crossed by a floating bridge) at its junction

with the Tvertsa. The low right bank is protected from

inundations by a dam. As a whole the town is but poorly

built. The oldest church dates from 1564, and the cathedral

from 1689. An imperial palace, the courts, and the post-

oflSce rank among its best buildings. A public garden

occupies the site of the former fortress. The population

was 39,100 in 1884. The manufactures, chiefly of cotton,

employ 6900 workmen (5710 at the cotton mills), and ?.

number of nail-making workshops employ some 800 men,

while more than 1000 women are engaged in the domestic
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manufactory ot hosiery fori'export to Moscow and St

Petersburg. The trafijc of the town is considerable, Tver
being an intermediate place'for the trade of both capitals

with the provinces of the upper Volga.

Trer dates it3 origin from 1180, when a fort was erected at the

mouth of the Tvertsa to protect the Suzdal principality against

Novgorod. In the 13th century it became the capital of an in-

dependent principality, and remained so until the end of the 15th

century. Mikhail Yaroslauovitch.prince^of Tver, was killed fighting

ngainst the Tatars, as also was Alexander Mikhailovitch, who boldly

fought for the independence of Tver against Moscow. It long re-

mained an open question whether Moscow or Tver weald ultimately

gain the supremacy in Great Russia, and it was only with the help

of the Tatars that the princes of the former eventually succeeded

in breaking down the independence of Tver. In 1486, when the

city was almost entirely burned down by th? Muscovites, the son of

Ivan III. became prince of Tver ; the final annexation to Moscow
followed four years later. In 1570 Tver had to endure, for some
reason now diificult to understand, the vengeance of Ivan the
Terrible, who ordered the massacre of 90,000 inhabitants of the

principality. In 1609-12 it was plundered both by the followers of

the second false Demetrius and by the Poles.

TWEED, a river in the south of Scotland, has its rise

iu the south-west corner of Peeblesshire, not far from the

Devil's Beef Tub in Dumfriesshire. The stream flowing

from Tweed's Well, about 1500 feet above sea-level, is

generally regarded as its source, although the honour is

also claimed for other strearhs issuing from a higher eleva-

tion. For the first 3G miles of its course it intersects th»

county of Peebles—frequently on this account called

Tweeddale—in a north-easterly tlirection, passing between

verdant hills separated by valleys watered by its numerous
afBuents. Having passed several picturesque keeps and
castles, it reaches the town of Peebles, shortly before which

it receives the Lyne Water from the north and the Manor
Water from the south. The valley now v/idens; the

scenery becomes softer and richer ; and the river, bending

in a more easterly direction, passes Innerleithen, where it

receives the Leithen from the north and the Quair from
the south. It then crosses Selkirkshire in a south-easterly

direction, and, having received the Ettrick from the south

on the borders of Roxburghshire, flows northward past

Abbotsford, forming for about 2 miles the boundary

between the counties of Selkirk and Roxburgh. After

receiving the Gala, the Tweed crosses the north-western

comer of Roxburghshire past Melrose and its abbey, and,

after being joined by the Leader from the north, winds

past Dryburgh abbey round the south-western corner»of

Berwickshire. The remainder of its course is in a north-

easterly direction through Roxburghshire past Kelso, where

it receives the Teviot from the south, and then between

the counties of Berwick and Northumberland, past Cold-

stream and Norham castle to the town of Berwick, where

it reaches the North Sea. It receives the Eden Water
from the north at Edenmouth, the Leet Water from the

north at Coldstream, and the Till from Northumberland

between Coldstream and Norham castle. The last 2 mUes
of its course before reaching Berwick are in England.

Though the latter part of its course is through a compara-

tively level country, the scenery along the river is full of

charm, oiving to the picturesque variety of its finely wooded

banks. The associations connected with the keeps and

castles of the Tweed have supplied materials for several

of Sir Walter Scott's poems and romances ; and its varied

beauties have been sung by Hogg, Leyden, Thomson, and
many others. The bed of the river is pebbly and sandy,

and, notwithstanding discolorations from manufactures, the

stream, from its clear and sparkling appearance, is still well

entitled to the name of the "sUver Tweed." The total

area drained by it is about 1870 square miles, and its total

length is 97 miles. Next to the Tay it is the largest river

in Scotland. The Tweed has, however, no estuary, and its

traffic is chiefly confined to Berwick. But for a short dis-

tance up the river some navigation is carried on by barges.

The river is one of the best in Scotland for trout and salmor
fishing.

See Sir Thomas Dick Lander's ScoUish Rivers and ProfTiTeitcb'i
River Tweed, 1884.

TWEEDS. See Woollen and Woested MANUPAOr
TURES.

TWELVE TABLES. See Roman Law, vol. xx. o.

679 sq., and Rome, vol. xx. p. 737.
TWENTY-FOUR PARGInAS, the metropolitan dis-

trict of the lieutenant-governorship of Bengal, India, takes
its name from the territory originally ceded to the East
India Company, which contained twenty-four pargdnas or
sub-districts. The district lies between 21° 55' 20" and 22"

57' 32" N. lat. and 88° 6' 45" and 88° 20' 51" E. long. It

has an area of 2124 square miles, and is bounded on tha
rorth by Nadiyd, on the north-east by Jessore, on the south
and south-east by the Sundarbans, and on the west by the
river Hiigll (Hooghly). The country consists for the
most part of a vast alluvial plain within the delta of the
Ganges, and is everywhere watered by numerous rivers,

all branches of the HugU. In the northern portion the
soil is very rich, but the southern or seaboard part con-

•sists of the network of swamps and inland channels known
as the Sundarbans. The HugU and six other streams are

navigable by the largest boats throughout the year. The
district is well supplied with canals, the most important
being Tolly's Nala (10 miles long), which connects the
Hiigll with the Bidyddhdri. The "Twenty-Four Pargdnas
was once famous for its sport, but owing to the extension

of cultivation game is now scarce. Tigers are seldom met
with; leopards are more numerous; there are several

varieties of deer. The district has many roads, and is

traversed by the Eastern Bengal Railway and the Calcutta
and South-Eastern State Railway.

In 1881 the population of the district, exclusive of Calcutta,
numbered 1,869,859 (males 975,430, females 894,429), embracing
1,153,040 Hindus, 701,306 Mohammedans, and 13,976 Christians.
The ten following municipalities had each a"populatiou of upwards
of 10,000—South Suburban, 51,658 ; Agarpara, 30,317 ; Barangar,
29,982; Naihati, 21,533; Nawabganj, 17,702; Basurhat, 14,843;
South Dum Dum, 14,108 ; Baduria, 12,981 ; Rajpore, 10,576 ; and
Barasat, 10,533. The administrative' headquarters of the district

are at Alipur, a southern suburb of Calcutta. Rice forms the staple
crop of the district ; other crops are pulses, oil seeds, sugar-cane,
tobacco, &c. Its principal exports are rice, sugar, pan leaf, iisb,

pottery, &e. ; the imports comprise pulses of all kinds, oil-seeds,

spices, turmeric, chillies, cloth, cotton, &c. The objects of the rural
manufactures are sugar, cotton curtains, brass and iron work, horn
sticks, and cotton and tasar silk cloth. The gross revenue of the
district in 1885-86 amounted to .£338,895, of" which the land-tax
contributed £155,181. The district was ceded to the East India
Company by treaty by the nawab nazim of Bengal in 1757. Since
then several changes have been made in its boundaries, the latest

in 1863.

TWICKENHAM, a town of Middlesex, England, is

situated on the north bank of the Thames and on the

London and South-Western Railway, \\\ miles south-west

of London by rail. It is a straggling and irregular town,

but has many fine suburban villas, and the district is noted

for its sylvan beauty. Opposite the town there is an eyot

in the river about 8 acres in extent, called Eel Pie Island,

much resorted to by boating parties. The parish church

of St Mary was rebuilt in red brick in very plain style

after the fall of the old one in 1713, but the picturesque

western tower of the 14th century still remains. It con-

tains many interesting monuments, including one to Pope,*i

who was buried in the nave. The principal public build-'

ings are the town-hall and assembly rooms (built in 1876}

and containing the free library established in 1882), the

economic museum, the royal naval female school for the

daughters of naval and marine officers, the Montpellier

lecti:^ hall, the metropolitan and City of London police

orphRage, the almshouses of the London Carpenters' Com^
xxnL — 85
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jiany, and a branch of the national refuge for the homeless

and destitute. The population of the urban sanitary dis-

trict (area 2415 acres) in 1871 was 10,533, and in 18S1

it was 12,479.
Twirkenliam .it Domesday w.as incluJcil in Islcworth. Anciently

it was called Twittonliani or Twicanham. The manor was given

ill 9-Jl by King Ednuiml to the monks of Christ Clairch, Canter-

bury, from wlioni it hail been prcvionsly taken, bnt it was again

alicnatcil, for it was restored lo the same monks by Edred in 948.

In tlio reign of Henry VIII. it came into the possession of tlie

..Town, .-intf by Charles I. was assigned to Henrietta Maria as part

of herjointnrc. , It was sold during the Protectorate, but after

tlio Restoration the f|ueeii mother resumed possession of it. lu

1670 it was settled for life on Catherine of liraganza, queen of

Charles II. It still remains in possession of the crown, but since

llio death of Catherine has been Irt oil leases. In the neiglibour-

hood are many residences of literary or historical interest. Pope's

villa, where ho lived from 1717 till his de.ath in 1744, has been

removed. Among old mansions of interest still remaining are

Strawberry Hill, the residence of Horace Walpolc, now much
•altered ; Marble Hill, built by Geoige III. for the countess of

Sulfolk, .and subsequently resided in by the inanpiis of Wellesley
;

Orleans House, built in tlie reign of ()ueen Anne by Johnstone,

occupied for some time by the duke of Orleans, and from 1879 to

1S83 as a club house ; York House, said to have been the residence

of James II. when duke of York, bestowed by Charles II. on Lord

Clareiiilon when ho married the duke of York's daughter, and in

modern times resided in by the Comto de Paris ; and Twickenham
House, formerly the residence of Sir John Hawkins, author of

tlie Iliator-ti nf Music, and the meeting place of the " Literary Club."

Of the ohi manor house of Twickenham, to which Catherine of

Aiagoii is said to have retired after liei; divorce from Henry VIII.,

and which was subsequently the residehcffof Catherine of liraganza,

queen of Charles II., the only remains are a ruin called the Aragon

tower. Twickenham Park House, for some time the residence of

Lord Chancellor Bacon, has been demolished.

TWILIGHT. The light of what is called the "sky"
depends upon the scattering or reflexion of direct sunlight

in the earth's atmosphere, mainly if not entirely due to

those fine dust particles which (as we have recently learned)

form the necessary nuclei for condensation of aqueous

vapour. Were it not for these particles the sky would

appear by day as it does in a clear winter night, and the

stars would be always visible. Alpine climbers and

aeronauts, when they have left the grosser strata of the

Atmosiihere below them, find thi.s state of things approxi-

mated to ; and even at the sea-level the blue of the sky

is darker when the air contains but few motes. After the

sun has set, its rays continue for a time to pass through

parts of the atmosphere above the spectator's horizon, and

the scattered light from these is called twilight. It is, of

course, most brilliant in the quarter where the sun has set.

Before sunrise we have essentially the same phenomenon,

but it goes by the name of " dawn." The brilliancy of

either dejiends upon several conditions, of which the chief

is, of course, the degree by which the sun has sunk below

the horizon. But the amount of dust in the air affects the

phenomenon in two antagonistic ways: it diminishes the

amount of sunlight 'which reaches the upi)er air after pass-

ing close to the earth and it increases the fraction of this

light which is scattered to form twilight. Hence no general

law can be laid down as to the duration of twilight ; but it

is usual to state (roughly) that it lasts until the sun is abeut
18° under the horizon. If we make this assumption, it is

a simple matter of calculation to solve questions as to the

duration of twilight at a given place at a given time of

year, the maximum duration of twilight at a given place,

&c. In the older works on astronomy such questions were
common enough, but they have now little beyond anti-

quarian interest. The more complex phenomena of twi-

light, such as the " after-glow," &c., probably depend upon
the precipitation of moisture on the dust particles as the

air becomes gradually colder. This will of course alter the

amount of scattering ; but it may also lead (by reflexion

from strata of such particles') to an increase in the amount
of light to be scattered.

TYCHO lUlAHE. See Br.\he.

TYLDESLEY with SHAKEKLEY, a town of Lan-

cashire, England, is situated on a considerable eminence,

11 miles west-north-west of Manchester and 199 north-west

of London (by the London and Xorth-Western Kaihvay).

The church of St George, a handsome building in the Early

Pointed style, erected in 1827, has lately undergone

restoration. Public baths were built in 187C. A public

cemetery was formed in 1878. The town is the growth

of the 19th century and depends upon its cotton-mills

and the large collieries in the neighbourhood. It is

governed by a local board of health of sixteen members.

The population of the urban sanitary district (area 2490

acres) in 1871 was 6408 and in 1881 it was 9954.

At Domesday Tyldcslcy formed part of the manor of Warrington.

One of its proprietors, Sir Thomas Tyldcslcy, was a distinguished

Koyalist. His son Edward in 1672 sold the manor to R.alph -^stley,

and from the Astleys it passed in 1728 to Thomas Johnson of

Holton. In 1823 it became the property of Ceorgo Ormcrod,

autlior of the History of Cheshire.

TYLER, John (1790-1862), tenth president of the

United States, was accustomed with pride, but with the

support o£ conjecture rather than evidence, to claim re-

lationship with ^Vat Tyler ^f the reign of Richard II.

^The earliest of his American ancestors was Henry Tyler,

a reputed native of Shropshire, England, who in 1652

settled at Middle Plantation, Va., on the outskirts of

what is now the city of Williamsburg. John Tyler was

the son of Judge John Tyler, some time governor of

Virginia, and was born at Greenway in that State, 29tli

March 1790. In 1802 he entered the grammar school of

William and Mary, where, though fond of fun and frolic

and cultivating an inherited taste for the. violin, he made
good progress in his studies.' ,*After graduating in 1806

he entered on the study of law, 'and in 1809 was called to

the bar, where his progress from the first was rapid. He
became a member of the State legislature in December
1811. In 1813 he raised a company in defence of Rich-

mond, in command of which he subsequently served with

the fifty-second regiment at Williamsburg and Providence

Forge. In December 1816 he was elected to the house

of representatives at Washington, where he displayed

much readiness and skill in debate as an uncompromising
advocate of popular rights. 'In 1825 he was elected

governor of Virginia by a large majority, and the follow-

ing year was re-elected unanimously, r' In 1827 he was.

cho^n a senator. He opposed Clay on the tariff question

in 1832, delivering a speech against the 'protective duties

which lasted three days; butjhe "Jvoted for Clay's Cora-

promise Bill of 1833. He was the only senator who voted

against the Force Bill on 20th February of this year, a
singularity of conduct which somewhat damaged his repu-

tation in Virginia. Although opposed to the establish-

ment of the United States Bank, he supported the resolu-

tions in 1835 censuring President Jackson for the removal

of the deposits, on the ground that the procedure was un-

constitutional. In consequence of a vote of the Virginia

legislature instructing him to vote for the expurgation of

these resolutions from the senate journal he resigned, 21st

February 1836. His action led the Whigs to bring him
forward as a candidate for the vice-presidency, but he
'only received forty-seven votes. For some time after

this he ceased to take an active part in politics ; removing
in the end of the year from Gloucester to Williamsburg,

where he had better opportunities for legal practice, he
devoted his chief attention to his professional duties. At
the Whig convention which m^t at Harrisburg, Penn-

sylvania, 4th December 1839, he was norriinat.ed again for

the vice-presidency on the Harrison ticket, and elected in

November 1840. On the death of Harrison, soon after

his inauguration in 1841, Tyler succeeded him. His el^



•l^ Y N — T Y N 675

Tatiou to the presidency was thus accidental in a double

sense, for he had been nominated for the vice-presidency

to reconcile the extreme faction. His policy in office (see

United States) was opposed to the party who nominated

him and was on Democratic lines. In 1845 he was suc-

ceeded by Polk, and he spent the remainder of his life in

retirement from active duties. He was nominated in 1861

for the lower house of the permanent congress, but died

at Richmond on the 18th of the following January.
See L. G. Tyler, Life and Times of the Tylers, 2 vols., 1884.

TYNDALE, William (c. 1484-1536), translator of the

New Testament and Pentateuch (see lifGLisH Bible, vol.

viii. pp. 384, 385), was born in Gloucestershire, possibly

in the parish of Slimbridge, about the year 1484. Of his

early education nothing is known ; about his twentieth

year he went to Oxford, where tradition has it that he

was entered of Magdalen Hall. He afterwards resided

at Cambridge. Ordained to the priesthood, probably

towards the close of 1521, he entered the household of

Sir John Walsh, Little Sodbury, Gloucestersl^ii-e, in the

capacity of chaplain and domestic tutor. Here he spent

two years, and in the course of hid private studies began

to contemplate seriously the work of translating the New
Testament into English. His sympathy with the " new
learning," which he had not concealed in conversation

with the higher clergy of the neighbourhood at Sir John's

table, led to his being summoned before the chancellor of

Worcester as a suspected heretic ; and "with the goodwill

of his master " he left for London in the hummer of 1 523.

There he preached a little at St Dunstan-in-the-West,

and worked at his translation, living for some months in

the house of Humphrey Monmouth, an alderman ; but

finding publication impossible in England he sailed for

Hamburg in Jlay 1524. Aiter visiting Luther at Witten-

berg, he settled in Cologne, where he made some progress

with .a quarto edition of his New Testament, when the

interference of the authorities of the town compelled his

flight to Worms. The octavo edition (see vol. viii. p.

384) was here completed in 1 526. Where Tyudale resided

in the interval between 1 526 and 1 530—the year of publica^

tion of his translation of the Pentateuch—is not known
;

his Parable of the Wulced Mammon (1527), Obedience of a

Christian Man (1528), and Practice of Prelates (1530), all

bear to ha e been printed at " Marlborowe in the land of

Hesse" or "Marborch." From 1530 onwards he appears

to have lived chieily in Antwerp, but of his life there

hardly anything is recorded, except that as a marked man
he was continually the subject of plots and intrigues, and
that at last he was arrested and thrown into prison iu the

castle of Vilvorde, some six miles from Brussels, in 1535.

Having been found guilty of heresy, he was put to death

by strangling, and his body afterwards burnt at the stake

on October 6, 1536.

The rforl-s of Tyndale were first published along witli those of

Frith {q.v.) and Barnes, "three wortliy Jlartyr? and principal

Teachers of the Church of England," by John Daye, in 1573 (folio).

His Doctrinal Treatises and Introductions to Different Portions of
the Holy Scripture were published by the Parker Society in 1848.

For biography, see Demans, William Tyndale (London, 1871)

;

also the Introduction to Mombert's critical reprint of Tyi''^*-8's

Pentateuch (New York, 1884), where a full bibliography is given.

There seems no reason to doubt that .the translation of Joshua,
Judges, Samuel, Kings, and Chronicles in Matthew's Bible is sub-
etautiaily the work of Tyndale.

TYNE, a river in the north-east of England, is formed
of two branches, the North Tyne, rising in the Cheviots
9n the borders of Roxburgh, and the South Tyte, rising

at Tynehead Fell, at the south-eastern extremity of Cumber-
land. The North Tyne flows south-eastwards by Belling-

ham, a short distance below which it receives the Rede
from the north, and 2 miles above Hexham it is joined by
the South Tyne, which before the junction flows north-

ward to Haltwhistle, and then eastward, 'eceiNdng the

Allen from the right a short distance above Haydon
Bridge. The united streams then have a course of about

30 miles eastwards to the sea at Tynemouth. For a con-

siderable part of its course the Tyne flows through a
pleasant and richly cultivated country, but in its lower

reaches the presence of coal pits has almost completely
robbed the scenery of its natural charms, and the former
sylvan retreats of monks and abbots are now occupied by
blast furnaces and shipbuilding yards, and similar scenes

of busy industry, which line both banks of the river from
Newcastle to the sea. The river is navigable to Blaydon
for small craft, and to Newcastle. 8 miles from its mouth,
for large vessels.

The coal trade of the Tyne is the most important in England,
and for its general shipping trade the river ranks next in import-
ance to tne Thames and the Mersey. The principal ports are
Newcastle and North and South Shields, but below Newcastle the
river is everywhere studded with piers and jetties. About a
seventh of the whole tonnage of vessels built in England is built

ou the Tyne, the most important works being those of JaiTOW.
For boat-racing the Tyne vies iu celebrity with the Thames.

TYNEMOUTH, a municipal and parliamentary borough
of England, in Northumberland, includes the townships of

Chirton, Cullercoates, North Shields, Preston, and Tyne-
mouth. This last, the principal watering-place on this

part of the coast, is picturesquely situated on a promontory
on the north side of the Tyne at its mouth'. It is connected

with Newcastle, 8 miles to the west-south-west, by a branch
of the North-Eastern Railway ; its distance from London
is 273| miles by rail. The town has rapidly increased

within recent years, and contains many weU-built streets,

squares, and villas. On the point of the promontory there

is a small battery called the Spanish battery, and near it a
monument has been erected to Lord Collingwood. Within
the grounds to which the gateway of the old castle gives

entrance are the ruins of the ancient priory of St Mary
and St Oswin—the principal remains being those of the

church. ^A pier, half a mile long, serves as a breakwater

to the harbour. Among the principal public buildings are

the assembly rooms and the aquarium (1872). The muni-

cipal buildings of the borough of Tynemouth are situated

in North Shields, where are also the custom house, a
master mariners' home, a seamen's institute, and a sailors'

home founded by the late duke of Northumberland.
Shipbuilding is carried on, and there are rope and sail

works. The fish trade is of considerable importance and
employs several steam and sailing boats. The population

of the municipal and parliamentary borough of 'Tynemoutli

(incorporated in 1849 ; area 4303 acres), divided ini;o the

three wards of North Shields, Percy, and Tynemouth, was
38,941 in 1871, and 44,118 in 1881.

Tynemouth was a fortress of the Saxons, and was anciently known
as Penbal Crag, "the head of the rampart on the rock." From
remains fonnd iu 1783 it is supposed to have been a Roman station.

The first church was built of wood by Edwin, king of Northumbria,
about 625, and was rebuilt in stone by his successor Oswald in 634.

Tlie body of Oswin, king of Deiia, was brought hither for burial

in 651, and on this account Tynemouth came to be in great repute
as a place of burial both for royal .-ind ecclesiastical persons. The
monastery was repeatedly plundered and burnt by the Danes,
especially during the 9th century. After .its destruction»by
Healfdeane in 879 it was rebuilt by "Tostig, earl of Northumberland,
who endowed it with considerable revenue ; but, having been
granted in 1074 to the monks of Jarrow, it became a cell of Durham.
Malcolm III., king of the Scots, and his son Edward, who were
slain in battle at Alnwick on 13th November 1093, were both in-

terred in the monastery. In 1095 Earl Mowbray, having entered

into a conspiracy against William Rufus, converted the monastery
into a castle, which he strongly fortified. By 'William Rufus the

priory was conferred on St Albans abbey, Hertfordshire. It was
surrendered to Henry VIII. on 12th January 1539, and the site

and remains were granted by Edward VI. in 1550 to the earl of

Warwick, afterward, duke of Northumberland. In 1644 the

castle was taken by the Scots under tlie earl of Lcven. The town
enjoyed various immunities at a very early period, which wero
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afterwards the sabjcct of some dispute. Edward I. restored to jt

several free customs of which it had been deprived. Afterwards it

received a coiiHrmatioQ of its various former charters by Edward

IL and Kichard II.

TYPE-FOUNDING. See- Typography.

TYPE-WRITING. See Writing Machines.

TYPHON.orTYPHOEUS, son, according to Hesiod(?'Aeo5r.,

820 sq.), of the Earth and Tartarus, is described as a grisly

monster with a hundred dragons' heads who was conquered

and cast into Tartarus by Zeus. According to Iliad ii. 282,

lie lies in the land of the Arimi (Cilicia). Other legends

place his prison under .(Etna or in other volcanic regions

and make him the cause of eruptions. The myth, there-

fore, as we have it, rests on a personification of volcanic

forces. He is the father of dangerous winds (typhoons),

and by later writers is identified with the Egyptian Set

(see vol. vii. p. 717).

TYPHUS, TYPHOID, and EELAPSING FEVERS.
These are conveniently considered together, as they con-

stitute the important class of continued fevers, having

certain characters in common, although each is clearly dis-

tinguishable from the others. The following is a general

account of the more salient features of each.

Typhus Fevek.

Typhus^ is a coittinued fever of highly contagious nature,

lasting for about fourteen days and characterized mainly by

great prostration of strength, severe nervous symptoms, and

a peculiar eruption on the skin. It has received numerous

other names, such as spotted, pestilential, putrid, jail,

hospital fever, &c. It appears to have been known for many
centuries as a destructive malady, frequently appearing in

epidemic form, in all countries in Europe, under the con-

ditions to be afterwards referred to. The best accounts

of the disease are those given by English writers, who
narrate its ravages in towns and describe many "black

assizes," in which it was communicated by prisoners

brought into court to the judges, jurymen, court-officials,

&c., with fatal effect, producing oftentimes a widespread

consternation. Typhus fever would seem to have been

observed in almost all parts of the world ; but, although

not unkno^vn in warm countries, it has most frequently

prevailed in temperate or cold climates.

The causes concerned in its production include both the

predisposing and the exciting. Of the former the most

powerful of all are those influences which lower the health

of a community, especially overcrowding and poverty.

Hence this fever is most frequently found to affect the

poor of large cities and towns, or to appear where large

numbers of persons are living crowded together in unfavour-

able hygienic conditions, as has often been seen in prisons,

workhouses, &c. Armies in the field are also liable to suffer

from this disease ; for instance, during the Crimean War
it caused an enormous mortality among the French troops.

Some high authorities, including Dr Murchison, have

held that such conditions as those referred to are capable

of generating typhus fever by themselves, and the apparent

occasional de novo origin of this disease has doubtless the

support of many striking facts which would appear to

favour this view (see Pathology, vol. iviii. p. 803). In

the light, however, of recent researches into the relation

of specific disease germs to the production of fevers and
other infectious maladies, there is increasing difficulty in

maintaining this position ; and the direction of opinion

is decidedly towards the view that, however much insani-

tary conditions and overcrowding act as causes predispos-

ing to the reception of the disease, the introduction into

the system of a living organism or germ is necessary to

the manifestation of the phenomena of the fever. Never-

theless no specific organism has yet been clearly identified

From tD0os, dioolie or mist, in allusion to the stupor of the disease.

in the case of typhus fever. This disease is now much lo;»

frequently encountered in medical practice than formei ly,

— a fact which must mainly be ascribed to the great

attention which in recent times has been directed to

improvement in the sanitation of towns, especially to the

Opening up of crowded localities so as to allow the freo-

circulation through them of fresh air. In most krge
cities, however, limited epidemic outbursts of the dist'asa

occur from time to time, under the conditions of over-

crowding and poverty, although the inci'eased facilities

possessed by local authorities for recognizing such out-

breaks, and for the prompt isolation or removal of infected

persons to hospitals, operate in general effectually to

prevent any extensive si>read of the fever. All ages arer

liable to typhus, but the young suffer less severely than the-

old. The disease appears to be communicated by the ex-

halations given off from the bodies of those suffering from

the fever, and those most closely in contact with the sick

are most apt to suffer. This is shown by the frequency

with which nurses and physicians take typhus from casea

under their care. As in all infectious maladies, there ia

often observed in typhus a marked proclivity to suffer iu

the case of individuals, and in such instances very slight

exposure to the contagion piay convey the disease. Typhua
is highly contagious throughout its whole course and eves

in the early period of convalescence. The contagion, how-

ever, is rendered less active by the access of fresh air; henca

this fever rarely spreads in well-aired rooms or houses

where cases of the disease are under treatmei-i,. As a rule

one attack of typhus confers immunity from risk of others^

but numerous exceptions have been recorded.

The course of typhus fever is characterized by certai*.

well-marked stages. (1) The stage of incubation, or th^

.period elapsing between the reception of the fever poison,

into the system and the manifestation of the special

evidence of the disease, is believed to vary from a week to

ten days. During this time, beyond feelings of languor^

no particular symptoms are exhibited. (2) The invasion

of the fever is in general well marked and severe, in tha

form of a distinct rigor, or of feelings of chilliness lasting

for hours, and a sense of illness and prostration, together

with headache of a distressing character and sleeplessness^

Feverish symptoms soon appear and the temperature of

the body rises to a considerable height (103°-105° Fahi.),

at which it continues with but little daily variation untfi

about the period of the crisis. It is, however, of impoifc-

ance to observe certain points connected with the tem-
perature during the progress of this fever. Thus about
the seventh day the acme of the fever heat has beea
reached, and a slight subsidence (1° or less) of the tern-

r
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m more) and at first full, but later on feeble." Its condi-

lion a3 indicating the strength of the heart's action is

watched with anxiety. The tongue, at first coated v/ith a
•white fur, soon becomes brown and dry, while sordes (dried

mucus, (fee.) accumulate upon the teeth ; the appetite is

gone and intense thirst prevails. The bowels are as a rule

constipated, and the urine is diminished in amount and
high-coloured The physician on examination may make
out distinco enlargement of the spleen. (3) The third

stage is characterized by the appearance of the eruption

•which generally shows itself about the fourth or fifth day
or later, and consists of dark red (mulberry coloured) spots

or blotches varying in size from mere points to three or

four lines in diameter, very slightly elevated above the

skin, at first disappearing on pressure, but tending to

become both darker in hue and more permanent. They
appear chiefly on the abdomen, sides, back, and limbs,

and occasionally on the face. Besides this, the character-

istic typhus rash, there is usually observed a general faint

mottling all over the surface. The typhus rash is rarely

absent and is a very important diagnostic of the disease.

In the more severe and fatal forms of the fever, the rash

las all through a very dark colour, and slight subcutaneous
haemorrhages {petechia) are to be seen in abundance. After

the appearance of the eruption the patient's condition

seems to be easier, so far as regards the headache and
discomfort which marked the outset of the symptoms;
tut this is also to be ascribed to the tendency to pass into

the typhous stupor which supervenes about this time, and
lecomes more marked throughout the course of the second

week. The patient now lies on his back, with a dull dusky
countenance, an apathetic or stupid expression, and con-

tracted pupils. All the febrile symptoms already mentioned

are fully developed, and delirium, usually of a low muttering

kind, but sometimes wild and maniacal {delirium ferox) is

present both by night and day. The peculiar condition to

which the term " coma vigil " is applied, in which the

patient, though quite unconscious, lies with eyes widely

open, is regarded, especially if persisting for any length of

time, as an unfavourable omen. Throughout the second

week of the attack the symptoms continue unabated ; but

there is in addition great prostration of strength, the pulse

becoming very feeble, the breathing shallow and rapid,

and often accompanied with bronchial sounds. (4) A
rrisis Or favourable change takes place about the end of

the second or beginning of the third week (on an average

the 14th day), and is marked by a more or less abrupt

fall of the temperature {vide chart) and of the pulse,

together with slight perspiration, a discharge of loaded

urine, the return of moisture to the tongue, and by a

change in the patient's look, which clear j up and shows
Kigns of returning intelligence. Alth'jugh the sense of

weakness is extreme, convalescence is in general steady

and comparatively rapid.

Typhus fever may, however, prove fatal during any stage of its

progress and in the early convalescence, either from sudden failure

of tiie heart's action—a condition which is specially apt to arise

—

from the supervention of some nervous symptoms, such as meningitis
or of deepening coma, or from some other complication, such as
bronchitis. Further, a fatal result sometimes takes place before
the crisis from sheer exhaustion, particularly in the case of those
wLose physical or nervous energies have been lowered by hard
work, inadequate nourishment and sleep, or intemperance, in all

which conditions typhus fever is apt to assume an unusually
serious form.

Occasionally troublesome sequelse remain behind for a greater or
'ess length of time as the eflects of the fever. Among these may be
mentioned mental weakness or irritability, occasionally some form
of paralysis, an inflamed condition of the lymphatic vessels of one leg
(the swelled leg of fever), prolonged weakness and ill health, &c.
Cradual improvement, however, may, be confidently anticipated
and even ultimate recovery.

The mortality from typlins fever is estimated' by Jfurchison and
ethers as averaging abo'.it IS per cent, of'the cases, but it varies

much accordmg to the severity of type (particularly in epidemics),
the previous health and habits of the individual, and very specially
the age,— the proportion of deaths being in striking relation to
the advance of life. Thus, wliile in children under fifteen the
death-rate is only 5 p«r cent., in persons over fifty it is about 46
per cent.

The treatment of typhus fever includes the prophylactic measures
of attention to the sanitation of the more densely populated por-
tions of towns. The opening up of cross streets intersecting those
winch are close-built and narrow, whereby fresh air is freely
admitted, has done much to banish tyj.hus fever from districts
w-here previously it was endemic. Further, the enforcement of
the law regulating the number of persons accommodated in common
ociging-houses, and the application of the powers now vested in
local authorities for dealing with cases of overcrowding everywhere,
and for isolation and treatment of the infected, have had a liko
salutary effect. Where typhus has broken out in a crowded dis-
trict the prompt removal of the patients to a fever hospital and the
thoiough disinfection and cleansing of the infected houses are to be
recommended. Where, on the other hand, a single case of acci-
dentally caught typhus occurs in a member of a family inhabiting
a well-aired house, the chance of it being communicated to others
in the dwelling is but small; nevertheless every precaution in the
nay of isolation and disinfection should be taken.
The treatment of a typhus patient is conducted upon the same

general principles as have been illustrated in other fevers (see
Scarlet Fever, Smallpox). Complete isolation should be main-
tained throughout the illness, and the services of a day and a night
nurse procured, who should keep a strict watch and preserve a record
of the temperature and other; observations, the times of feeding and
the form of nourishment administered, as well as every other fact
noticed, for the physician's information. Due attention should be
given to the ventilation and cleansing of the sick chamber. The
main element in the treatment of this fever is good nursing, and
especially the regular administration of nutriment, of which the best
form is milk, although light plain soup may also be given. The
food should be administered at stated intervals, not, as a rule,
oftencr than once in one and a half or two hours, and it will fre-
quently be necessary to rouse the patient from his stupor for this
purpose.^ Sometimes it is impossible to administer food by the
mouth, in which case recourse must be had to nutrient enemata.
Alcoholic stimulants are not often required, except in the case of
elderly and weakly persons who have become greatly exhausted by
the attack and are threatening to collapse. The best indication for
their use is that furnished by the condition of the circulation : when
the pulse shows unsteadiness and undue rapidity, and the first

sound of the heart is but indistinctly heard by the stethoscope,
the prompt administration of stimulants (of which the best form
is pure spirit) will often succeed in averting danger. Should their
use appear to increase the restlessness or delirium they should be
discontinued and the diffusible (ammoniacal or ethereall forms
tried instead.

Many other symptoms demand special treatment. The headache,
which persists for days at the commencement and is ivith m.iny a
very distressing symptom, may be mitigated by removing the hair
and applj-ing cold to the head. The sleeplessness, with or without
delirium, may be combated by quietness, by a moderately darkened
room (although a distinction between day and night s'uould bo made
as regards the amount of admitted light), and by soothing and
gentle dealing on the part of the nurse. Opiate and scd.itivc

medicines in any form, although recommended by many high
authorities, must be given with great caution, as their use is often

attended with danger in this fever, where coma is apt to supervene.
When resorted to, probably the safest form is a combination of the

bromide of potassium or ammonium with a guarded amount of

chloral. The writer has seen alarming effects follow the administra-

tion of opium. Occasionally the deep stupor calls for remedies to

rouse the patient, and these may be employed in the form of mustard
or cantliarides to the surface (calves of legs, nape of neck, over

region of heart, &c), of the cold affusion, or of enemata containing

turpentine. The height of the temperature may bo a serious

symptom, and antipyretic rSinedies appear to have but a slight influ-

ence over it as compared to that which they possess in tjphoid fever,

acute rheumatism, kc. The cold bath treatment, which has beci)

recommended, cannot be carried out without serious risk to life in

the necessary movement of the patient. It is a well-rccognizcd

rule that persons suffering from typhus fever ought not to be moved

up ''n bed for any purpose after the first few days. Cold sponging

of the hands and feet and exposed parts, or cold to the head, may
often considerably lower the temperature. Throughout the whole

progress of a case the condition of the bladder requires special

attc'ntion, owiug to the patient's drowsiness, and the regular use

of the catheter becomes, as a rule, necessary with the advance of

the symptoms.
The complications and results of this fever, fall to bo de.alt wiflO

according to the methods of treatment applicable to their character

ati'l extent.
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Ttphoid oe Entekic Fevee.

Typlioid or enteric fever (evrcpoy, the intestine) is a con-

tinued fever characterized mainly by its insidious onset, by

a peculiar course of the temperature, by marked abdominal

symptoms occurring in connexion with a specific lesion of

the bowels, by an eruption upon the skin, by its uncertain

duration, and by a liability to relapses.

This fever has received various names, su:h as gastric

fever, abdominal typhus, infantile remittent fever, slow

fever, nervous fever, &c. Dr Murchison, in reference to its

supposed origin in putridity, uses the term "pythogenic

fever," but this designation has not been generally adopted.

Up till a comparatively recent period typhoid was not dis-

tinguished from typhus fever. For, although it had been

noticed that the course ©f the disease and its morbid ana-

tomy were different from those of ordinary cases of typhus,

it*n-as believed that they merely represented a variety of

that malady The distinction between the two diseases

appears to have been first accurately made in 1836 by

Messrs Gerhard and Pennock of Philadelphia, and still

more fully demonstrated by Dr A. P. Stewart of Glasgow

(afterwards of London). Subsequently all doubt upon the

subject was removed by the careful clinical and pathological

observations made by Sir William Jenner at the London
fever hospital (1849-51). A clear distinction has been

established between the two fevers, not only as regards their

phenomena or morbid features, but equally as regards their

origin. While typhus fever is a disease of overcrowding

and poverty, typhoid may occur where such conditions are

entirely excluded ; and the connexion of this malady with

specific emanations given off from decomposing organic or

faeculent matters, or with contamination of food or water

by the products of the disease, is now almost universally

admitted. Alike in sporadic cases and in extensive epidemic

outbreaks the esistenee of insanitary conditions in house

drainage, water supply, Ac, can in the majority of instances

be made out. The question whether such conditions alone

will suffice to beget this fever—or, in other words, its de

novo origin—has, as in the case of typhus, been much dis-

cussed, and an affirmative opinion expressed by some high
authorities. But the same remark must again be made as

to the difficulties in the way of maintaining such a po.iition

in view of the evidence of the part played by microbes in

infective processes.

Ctoaes of That all insanitary conditions in respect of drainage of
tt> ont- houses and localities furnish the most ready means for the

introduction of the contagion of typhoid there is a general

agreement, as there is equally that the m'jt certain means
of preventing its appearance or spread are those which
provide a thoroughly trustworthy and secure drainage, a
safe method of disposal of sewage, and a pure and abundant
water supply. Typhoid fever is much less directly com-
municable from the sick to the healthy than typhus. The
infective agent appears to reside in the discharges from the
bowels, in which, particularly when exposed and under-
going decomposition, the contagium seems to multiply and
to acquire increased potency. Thus in sewers, drains, &c.,

in association with putrefying matter, it may increase in-

definitely, and by the emanations given off from such de-

composing material accidentally escaping into houses, or

by the contamination of drinking water in places where
wells or cLsterns are exposed to faecal or sewage pollution,

the contagion is convej ed. Of the precise nature of the
contagious principle we have as yet no full information,

i

but there appears to be strong reason for believing that a
specific microbe or organism plays a part in the propagation
of the disease. Still it is obvious that for its successful

• A bacillus frequently noticed in cert.aiu tissues in cases of typhoid
fever has not yet been satisfactorily proved to be au organism character-
istic of that disease, nor even to be constantly present

implaatation in and effect upon the system a peculiar con-

dition of preparedness or receptivity to the morbific agent

must be presupposed to exist in the individual, regarding

which also our knowledge is of the vaguest. Ther3 is

abundant evidence that one of the vehicles for the con-

veyance of the contagion is food, especially milk, which may
readily become contaminated with the products of the disease

where an outbreak of the fever has occurred in a dairy.

Typhoid fever is most common among tlie young, the majority

of the cases occurring between the ages of fifteen and twenty-five

(Murchison). But children of any age may suffer, as may also,

though more rarely, persons at or beyond middle life. It is of a«

frequent occurrence among the well-to-do as among the poor. The
greater number of cases ai)p€ar to occur in autumn. In all countries

this fever seems liable to prevail ; and, while some of its features

may be modiiied by climate and locality, its main characters and
its results are essentially the same everywhere.

The more important phenomena of typhoid fever will be better

understood by a brief reference to the principal pathological changes
which take place during the disease. These relate for the most part

to the intestmes, in which the morbid processes are highly character-

istic, both as to their nature and their locality. The changes (to

be presently specified) are evidently the result of the action of the

contagium on the system, and they begin to show themselves fiom
the very commencement of the fever, passing through various stages

during its continuance. The portion of the bowels iu which t!:ey

occur most abundantly is the lower part of the small ijitestine

(ileum), where the '

' solitary glands " and '

' Peyer's patches " on the

mucous surface of the canal become affected by diseased action of a

definite and progressive character, which stands in distinct relatiou

to the symptoms exhibited by the patient in the coui-se of the fever.

(1) These glands, which in health are comparatively indistinct,

become in the commencement of the fever enlarged and prominent
by infiltration due to inflammatory action in their substance, and
consequent cell proliferation. This change usually affects a Urge
extent of the ileum, but is more marked in the lower portion near

the ileocecal valve (see Anatomy). It is generally held that this is

the condition of the parts during the first eight or ten days of the
fever. (2) These enlarged glands next undergo a process of slough-
ing, the inflammatory products being cast off either in fragments or

en iiiasse. This usually takes place in the second week of the fever.

(3) Ulcers are thus formed vaiying in size according to the gland
masses which have sloughed away. They may be few or many in

number, aud they exhibit certain characteristic appearances. Thus
they are frequently, but not always, oblong in shape, with their lonn|

axis in that of the bowel, and they have somewhat thin and ragged
edges. They may extend through the thickness of the intestine to

the peritoneal coat and iu their progress erode blood-vessels or per-

forate the bowel. This stage of ulceration exists from the second
week onwards during the remaining period of the fever, and even
into the«tage of convalescence. (4) In most instances these ulcers

heal by cicatrization, leaving, however, no contraction of the calibre

of the bowel. This stage of healing evidently occupies a consider-

able time, since the process does not advance at an equal rate in

the case of all the ulcers, some of which have been later in forming
than others. Even when convalescence has been apparently com-
pleted, some unhealed ulcers may yet remain and prove, paiticularly

in connexion with errors in diet, a cause of relapse of some of the
symptoms, and even of still more serious or fatal consequences.
The mesenteric glands exteraal to, but in functional relation with,
tlie iutestine, become enlarged during the progress of the fever, but
usually suibside after recovery.

Besides these changes, which are well recognized, others more or
less important are often present. Among these may be meutioned
one which the present writer has repeatedly observed in the severe

and protracted forms of this fever, namely, marked atrophy, thin-
ning, and softness of the coats of the intestines, even after the
ulcers have healed,—a condition which may not improbably be the
cause of that long- continued impairment of the function of the
bowels so often complained of by persons who have passed through
an attack of typhoid fever. Other changes common to most fevers

are also to be obsei-ved, such as softening of the muscular tissues

generally, and particularly of the heart, and evidences of complica-
tions affecting chest or other organs, which not unfrequently arise.

The swelled leg of fever sometimes follows typhoid, as does also

perioste,al inflammation.
The symptoms characterizing the onset of typhoid fever are very

much less marked than those of most other fevers, and the disease

in the majority of instances sets in somewhat insidiously. Indeed,
it is no uncommon thing for patients with this fever to go about
for a considerable time after its action has begun. The most marked
of the early symptoms are headache, lassitude, and discomfort, to-

gether with sleeplessness and feverishness, particularly at night

;

this last .symptom is tliat by which the disease is most readily de-

tected in its early stages. The peculiar course of the temperature
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is also one of the most important diagnostic evidences of this fever.

During the first week it has a morning range of moderate febrile

rise, but in the evening there is a marked ascent, with a fall again

towards morning, each morning and evening, however, showing

respectively a higher point than that of the previous day, until

abont the eightli day, when in an average case the highest point

is attained. This varies according to the severity of the attack
;
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fully watched. They are usually best' administered in the form of
pure spirit.

The more prominent symptoms which mark the course of typhoid
fever frequently call for special treatment. Thus, when the fever
continues long, with little break in its course, the employment of
remedies to control its action (antipyretics) may often be resorted
to witli benefit. Such drugs as quiniue, salicin, salicylic acid and
saUcylate of soda, kairm, antipyrin, antifebrin, &c. (in ten to thirty
gram doses of one or other), may fi-equently break iu upon the con-
ti.uuty of the fever, and by markedly lowering the temperature
relieve for a time the body from a source of waste, and aid in
tranquillizing the excited nervous system. The times for their
a<lministration are either one or two hours before the usual maximum
temperature or during the period of remission. These remedies
may, however, fail, or by inducing sickness or great prostration and
<lepression of the circulation require to be discontinued. For a-
similar purpose the cold bath is recommended by many hich
authorities and 13 regularly employed in Germany. The methodrecommended WLiebernieister is this: "When the temperature
nses above IM'Fahr, the patient should be placed in a bath ofabout 94 ,jvhich IS gradually cooled down by tie addition of cold,water to 68 Fahr., and remain immersed for hventy or thirty
minutes, the limbs being all the while gently rubbed. He shouldthen be put back into bed." Another method is that of Dr Brand
ol btettm: When the patient's temperature attains 102°Fahrie should be placed in a tepid bath of 70° and aUowed to remain
till a sense of coldness or shivering is produced, which usually
occurs in irom five to twenty minutes." ^y such means no doubt
the temperature can often be reduced 2° or 3" Fahr., but it is veryapt to rise again and the bath must then be repeated. It is claimedby the advocates of this method of treatment that it has been suc-
cessful in dimmishmg greatly the mortality of typhoid fever, butthey hold at the same time that its success in large measure dependsupon Its employment from an early stage in the disease. British
physicians are much divided upon the point, many high authorities
agreeing in its marked utiUty, while others no le^ eminent regard
It as frfghtnith danger from the frequent movement of thepatient from bed, the shock to the system, and the risk of ha^mor-
rhage, pneumonia or other compUcations, and as a plan of treat-ment difficult of being carried out in ordinary practice. Althoughemployed m some fever hospitals and with apparent success, it hasnot yet commended itself for general adoption. Other methods ofapplying cold, while probably less effectual than the bath, are muchmore available, as, for example, the tepid or cold pack, the frequentsponging of portions of the body witii cold water, or the appli<^.

,n,^V»^ ^ ° '^^"y^?:^^^ »f typhoid fever, with the efi-ect ofmarkedly lowering a high temperature. When diarrhoea is ex-cessive It may be restramed by such remedies as chalk, bismuth

frZt l^hTJ-A"-
H-morrhage is dealt with by prepiratirs of

tlzlf Z ^ f
^"' °^}'"-^' S^"*<= '^'^''1' °'- <>*<"• styptics. In theevent of perforation of the bowel opium is the only means avau!able to lessen the distress attending that fatal occurrence.

In the convalescent stage, and even after apparently completerecovery, the utmost care should be observed by the padenTa todiet, all hard and indigestible substances being dangerous fromtheir tendency to imtate or reopen unhealed ulcers, and bring on

Lnir^ri ,i '/'"" ." '""'^^ " '^'^^'^ perforation LastKe^neral health demands careful attentioA for a lengthof time

l?luTeIt°o
""""'" "^'"^^ °f '''''' ''"'' °'^- diseases Ilrldy

Relapsing fever is highly contagious, and appears, like typhus
to be readily communicated by the exhalations from the body With
respect to the nature of the contagion, certain important and inter'
esting observations have been made. In 1873 Obermeier discovered
in the blood of persons suffering from relapsing fever minuteorganisms m the form of spiral filaments of the genua SvirocJmic
(see vol xxi p. 399, fig. 1, n), measuring in len|th ^^^

o 1^inch and in breadth ^^^ to ^.^Un inch, and possessed of rotato??
or twisting movements. This organism has received the name ofSpirt lum obcrmeieri. It appears to be present in abundance dur-ing the height of the febrde symptoms, and is not seen during the
interval until the relapse is impending, when it is again present .is
before. This observation has Deen confirmed by numerous iavesti-
ga.tors, and it has been found that inoculation with the blood
containing these SpiriUa produced the symptoms of relapsing fever
'? Y}" "J"" and animals. Comparatively little is as yet known ofthe life-history of these organisms, and the question whether thev
are to be regarded as the prime source of the disease eras mere
accompaniments affords ground for difference of opinion (see Path-
ology, vol xym. p. 403) ; nevertheless their discovery and the con-
ditions of their presence already mentioned, are noteworthy facts in
reference not only to the pathology of this fever but also to the
general doctrine of infectiveness in disease-processes. The most con-
stantly recognized factor in the origin and spread of relapsing fever
IS destitution

;
but this cannot be regarded as more than a predis-

posing cause favouring the reception and propagation of the morbific
agent since m many lands widespread and destructive famines have
prevaUed without any outbreak of this .fever. Instances, too havebeen recorded where epidemics were distinctly associated with over-crowding rather than mth privation. Relapsing fever is mostcommonly met with in the young. One attack does not appear to
protect from others, but rather, according to som« authorities, en-genders liability. '

,J}l,^''^'"^^^°''^Si°^sue^olTeU^smg fever has occasionally Its eoibeen shown by its spreading widely when introduced into a district, tagioueven among those who had not become predisposed by destitution nXor other depressing conditions. The contagion, like that of typhus
appears to be most active in the immediate vicinity of the patientand to be greatly lessened by the access of fresh air. It is capable
of being conveyed by clothing. The incubation of the disease isabout one week. The symptoms of the fever then show themselves
with great abruptness and violence by a rigor, accompanied withpains m the lim\>s and severe headache. The febrUe phenomena
are very marked, and the temperature quickly rises to a high point

X
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TYPOGRAPHY
PAR'f I.—HiSTOEICAL.

TYPOGRAPHY (writing by types) istfie'aft of prints

ing (cast-metal) movable types on paper, vellum, ikc.

t is quite distinct, not only from n-riting, but from xylo-

graphy or wood-engraving, i.e., the art of cutting figures,

etters, or words on blocks of wood and taking impressions

(Tom such blocks, by means of ink or any other fluid

coloured substance, on paper or vellum.
Possibly the earliest attempt to describe the art of typography

is that in the Donatus issued by Peter Schoeffer, perhaps before

1456, the colophon of which says that it was finished "Arte nova
imprimendi seu caracterizandi [from cJiaracler = letter] . . . absque

calami exaratione." Fust and Schoeffer in the Mainz psalter of

1457 said that it was formed by an " adinventio artificiosa impri-

mendi ac caracterizandi absque calami ulla exaratione." The colo-

phon of the Calholicon of 1460 is more precise, and says that the

book was printed "non calami, stili, ant pennte sufifragio, sed mira

Mtronarum formarumque coucordia, proporcione, ac modolo." In

i462 Albrecht Pfister had " gedrucket " the Four Histories. In the

Liber Sextus Decretalium, published in 1465, Fust and Schoeffer

say that it was completed "non atramento ["atramento commimi,"
in the Justinianus of 1468 and 1472], plumali canna neque »rea,

Bed artificiosa quadam adinventione imprimendi seu caracterizandi,"

a phrase which they slightly varied in Cicero's Officia, issued in-

the same year: "non atramento, plumali cajina neque ?erea, sed

arte quadam perpulcra. " The edition of St. Jerome's Epistles of

1470 is said to have been completed by an "ars impressoria," the

Decrclum Oratiani of 1472 by an "ars quaedam ingeniosa impri-

.ncndi," the Dyalogus of 1478 by an "ars magistra." We find

further—"ars sancta" or "divina," "nova ars scribendi," "novum
sxjcribendi genus prope divinum," "sculptoria archetyporum ars,"

.^r8 mirifica formandi," "ars excusoria," "nova imprimendi ratio,"

"ars pressurae," " chalcotypa ars," " chalcographia " (1472 and
laler), "chalcographia excusoria impressoriaque," "libraria ira-

^iressio," " empryntynge " (Caxton, 1482), "prenterei" (Schoeffer,

1492), "truckery" (1505), " impression "des livres" (1498), and
." prenten."

The early printers called themselves, or were called by others,

"librorura prothocaragmatici " (Oramm. Rhythm., 14G8), "impres-

Bores libroram," "exsculptor librorum" (Jenson, 1471), "chal-

cographus" (1473; Hain, 13036), " magister artis impressoriie,"
" boeckprinter" ; and during the 16th century we find them still

frequently called " chalcotypus " and " chalcographus.

"

The types were at first designated more by negative than positive

expressions. In 1468 they were called "caragma," later on "car-

acter" or "character," "archetipie notae" (1473; Hain, 13036),

** sculptoria archetyporum ars," "chalcotypa ars," "formae," "ar-

tificiosissimse imprimendorum librorum formae." We soon hear

also of the process and material by which they were produced.

(The Grammatica of 14R8, published by Schoeffer, says that it was

f' cast " (sum fusus libellus). In 1471 " (Eueae formulae " are spoken

iOf ; and Bernardus Cenninus and his son say that they had printed

the Virgil "expressis ante calibe caracteribus et delude fusis literis"

(with letters first cut into steel and then cast). ' In 1473 Friedrich

Creusner at Nuremberg says that he had "cut " (sculpsit) the work
of Diogenes (Hain, 6192). Johan Zciner of Ulm says in 1474 that

he had perfected a book, not with the pen, but with letters of metal

[stagneis caracteribus). In 1474 Joh. Ph. de Lignamine speaks of

"metallicae formae." I« 1476 Husner of Strasburg represents the

Nider as being printed with " letters cut of metal (littcris sculptis

irtificiali certe conatu exaere). " Nicolas Jenson printed in 1480

Vith letters "cut and cast" (sculptis ac conflatis).

^The word typographus does not seem to occur before 1488, when
t was used in the preface of P. Stephanus Dulcinius Scalae to the
Astronomicon of Manilius, printed in that yepr at Milan by Antonius
'arotus ;' in 1498 Erasmus uses it in a letter (dated 13th Feb.) to

Jhristianus, a Liibeck merchant;' and in 1517 Johan Schoeffer

applies the word to himself in the colophon of the .ffineas Sylvius
published by him. Brft of the use of the word typographia no
»arlier instance is known than 1520, in which year Gerardus Novio-
magus ( = Geldenhaurius) in his Lucubraiiuncula de Batavornm
Insula (pref. to Nicol. Buscoducensis, dated 1520) says : "inventa
iGermanorum . . . bombarda videlicet, typographia, pyxis char-

,taque nautica ; " and Johan Schott, a printer of Strasburg, in the

Seogr. Ptolem. published by him, describes his grandfather, Johan
Mentelin, as "primus typographite inventor." Gerardus, it may
,bs added, borrowed the whole passage from Pet. Montam.s (li. 1

Adag., published a. 1504), who has chalcographia instead of typo-

' Maittaire, Annalcs Typogr., i. 508, note 1.

0pp., iii. col. li

graphia. Meerman indeed* speaks of a use of the Word typographii
(or at least of typographus) earlier than 1520, and refers to the preface
of Bernardiuus Veronensis in the edition of Tibullus, Catullus, and
Propertius published at -Venice in 1493 by Symon Bevilaqua, "at
least," Meerman adds, "as it (the preface) is read in the Annal.
Typogr. of Maittaire, i. 560, 2d ed. • But on page 560 Maittairo
quotes the first two lines of Bernardinus's preface (till didt) and
then adds :

" Graecis characteribus destitutus, typo^aphus necesse
habuit hiatus in commentaiio hie illic relinquere," which is evi-
dently Maittaire's own remark, not that of Bernardinus. The pre-
sent writer at least has been unable to find such a passage in the
Tibullus.

Although the art of writing and that of block-printing
both differ widely from printing with movable metal types,
yet this last process' seems to have been such a gradual
transition from block-printing, and block-printing in its

turn to have been such a natural outcome of the many
trials that were probably made to produce books in some
more expeditious manner than could be done with hand-
writing, th'at a cursory glance at these two processes will

not seem out of place, all the less as a discussion on the
origin and progress of typography could hardly be under-
stood without knowing the state of the literary develop-
ment at the time that printing appeared.

The art of printing, i.e., of impressing (by means of

certain forms and colours) figures, pictures, letters, words,
lines, whole pages, kc, on other objects, as also the art of

engraving, which is inseparably connected with printing,

existed long before the 15th century. Not to go back to

remoter essays, there is reason to suppose that mediaeval
kings and princes (among others'William the Conqueror)
had their monograms cut on blocks of wood or metal in

order to impress them on their charters. Such impressions
from stamps are found instead of seals on charters of the
15th century. Manuscripts of the » 12th century show
initials which, on account of their uniformity, are believed
to have been impressed by means of stamps or dies.* But
the idea of multiplying representations from one engraved
plate or block or other form was unknown to the ancients,

whereas it is predominant in what we call the art of block-

printing, and especially in that of typography, in which
the same types can be used again and again.

Block-printing and printing with movable types seem to have
been practised in China and Japan long before they were known iu

Europe. It is said that in the year 175 the text of the Chinese
classics was cut upon tablets, which were erected outside the uni-
versity, and that impressions were taken of tl.em, some of which
are said to be still in existence. Printing from wooden blocks can
be traced as far back as the 6th century, when the foupder of the
Suy dynasty is said to have had the remains of the classical books
engraved on wood, though it was not until the 10th century that
printed books became common. In Japan the earliest example of
block-printing dates from the period 764-770, when the empress
Shiyau-toku, in pursuance of a vow, had a million, small wooden
toy pagodas made for distribution among the Buddhist temples and
monasteries, each of which was to contain a dharani out of the
Buddhist Scriptures entitled " Vimala nirbhasa Sutra," printed on
a slip of paper about 18 inches in length and 2 iu width, which was
rolled up and deposited in the body of the pagoda under the spire.

In a journal of the period, under the year 987, the expression

"printed" book" {suri-hon) is found applied to a copy of the Bud-
dhist canon brought back from China by a Buddhist priest. This,

of course, must have been a Chinese edition ; but the use of the
term implies that printed books were already known iu Japan. It

is said that the Chinese printed with movable types (of clay) from
the middle of the 11th century. The authorities of the British

Museum exhibit as the earliest instance of Corean books printed

with movable types a work printed in 1337. To the Coreans is-

attributed the invention of copper types in the beginning of the

15th century ; and an inspection of books bearing dates of that

' Orig. Typogr., i. p. 32, note ex,

* Passavant, Le Pcintre-Oraveur, i. 18, Leipsic, 1360-64 ; Jonft

Jackson, Wood- Engraving, London, 1839 ; Bucher, Oesch. der techn*

Kiinste, p. 362 sg.

XXIII. — i6

First

attempt;

at print

inp

East

AsiatM
printig



682 TYPOGRAPHY [historical.

period seems to show that they used such types, even if they did

not invent them.'

_ From such evidence as we have it would seem ihat

Europe is not indebted to the Chinese or Japanese for the

art of block-printing, nor for that of printing with movable

types.

In Europe, as late as the second half of the 14th cen-

tury, every book (including school and prayer books), and
every p"blic and private document, proclamation, bull,

letter, &c., was written by hand ; all figures and pictures,

even playing-cards and images of saints, were drawn with

the pen or painted with a brush. In the 13th century

there already existed a kind of book trade. The organi-

zation of universities as well as that of large ecclesiastical

establishments was at that time incomplete, especially in

Italy, France, and Germany, without a staif of scribes and
transcribers (scriptores), illuminators, lenders, sellers, and
custodians of books (stationarii librorum, lihrarii), and per-

gamenarii, i.e., persons who prepared and sold the vellum
or parchment required for books and documents. The
books supplied were foe the most part legal, theological,

and educational, and are calculated to have amotinted to

above one hundred different works. As no book or docu-

ment was approved unless it had some ornamented and
illuminated initials or capital letters, there was no want
of illuminators. The workmen scribes and transcribers

were, perhaps without exception, caligraphers, and the

illuminators for the most part artists. Beautifully written

and richly illuminated manuscripts on vellum became
objects of luxury which were eagerly bought and treasured

up by princes and people of distinction. Burgundy of

the 15th century, with its rich literature, its wealthy
towns, its love for art, and its school of painting, was in

this respect the centre of Europe, and the libraries of its

dukes at Brussels, Bruges, Antwerp, Ghent, &c., contained
more than three thousand beautifully illuminated MSS.

In speaking of the writing of the manuscripts of the
15th and two preceding centuries, it is essential to dis-

tinguish, in each country, between at least four diflferent

classes of writing, and two of these must be again sub-
divided each into two classes. All these different kinds of

writing were, in the first instance, taken as models for

cutting such portions of text as were intended to illustrate

and explain the figures in block-books, and afterwards as

models for the types used in the printing of books and
documents.

(1) The booh hand, that is the ordinary writing of legal, theo-
logical, and devotional books, was used by the official transcribers
oi the universities and churches. These men had received a more
or less learned education, and consequently wrote or transcribed
books with a certain pretence of understanding them and of being
able to write with greater rapidity than the ordinary caligrapher.

Hence their writing may be called (a) tlie current or cursive booh
hand, of which a good many illustrations may be found in Wilh.
Schnm, Exempla Codkurr. Amplon. Erfurtetisium. Quite distinct
from this current writing, and much clearer and more distinct, is

(b) the upright or set book hand, which was employed by some
writers who worked for universities and churches, and also by a good
many who may be presumed to have worked in large cities and com-
mercial towns for schools and the people in general without uni-
versity connexion. (2) In the church hand (Gothic or black letter)

were produced transcripts of the Bible, missals, psalters, and other
works intended for use^ in churches and private places of worship.
This writing we may again subdivide into two classes,—(a) the oma-
mental or caligraphic writing, found exclusively in books intended
for use in churches or for the private use of wealthy and distin-

guished persons, and (i) the ordinary upright or set church hand,
employed for less ornamental and less expensive books. (3) The
letter hand may be said to be intermediate between the set literary

book hand and the set lit^erary church hand, and to differ but little

from either. ' It was employed in all public documents of the
nature of a letter. (4) The court or cfiarter hand was used for

charters, title-deeds, papal bulls, &c.

' See Em. Satow, "On the Eariy Hist, of Printing in Japan," in

Trans. Asiat. Soc. of Japan, x, 48 sq.; and Stan. Julien, "Documents
6ur I'Ait d'liaprimer," ic, in Journ. Asiat., 4°" ser.. ix. 505.

l)ypold Label- (Lauber), a teacher and transcriber at Hagenau in

Germany, is known to have carried on a busy trade in manuscripts
just about the time of the invention of printing. His prospectuses,

in handwriting of about the middle of the 15th century, announce
that whatever books people wish to have, large or small, "geistlicb

oder weltlich, hiibsch gemolt," are all to be found at Dypold Laubor's
the scribe. Ho had in stock Gesta Romaiwrum, mil den Viguren
gemolt

; poetical works [Parcival, Tristan, Freidank) ; romances of
chivalry {Der IFitfarn Bitter ; V<h, eime Gelruwen Milter der sin

cigen Bertze gab umb eiiier schonen Frowen willen ; Der Ritler unter
dem Zubcr) ; Biblical and legendary works (A Simed Bible ; A
Psalter, Latin and German ; Episteln und Evanyelien durch daa
Jor ; Vita Christy ; Das gantze Fassumal, wintcrtcil und sumrrurteiZ

;

devotional books (Bcllial ; Der Selen Trost ; Der Rosenhrantz ; Die
zehn Gebot Tnit Gloscn ; Small Bette-Bilchcr) ; and books for the
people (Gute bewchrtc Artziiien-Biicher ; Gemolte Loss-Biicher, i.e.,

fortune-telling books ; Schachtzabel gemolt). The lower educational
books consisted for the most part of the Abecedaria, containing the
alphabet, the Lord's prayer, the creed, and one or two prayers ; the
DoiMtus, a short Latin grammar extracted from the work of Jilius

Donatus, a Roman grammarian of the 4th century, and distinctly

mentioned in a school ordinanceof Bautzen of 1418 ; x\ie Doctriunle,

a Latin grammar in leonine verse, compiled by Alexander Callus

(or De VUla Dei), a minorite of Brittany of the 13th century ; the
Summula Logica of Petrus Hispanus (afterwards Pope John XXI.),
used in the teaching of logic and dialectics ; and Dionysius Cato's

Disticha de Moribus, and its supplement called Facelus, with the
Floretus of St Bernard, used in the teaching of morals. As helps to

the clergy in their attempts to educate the lower classes, and as a
means of assisting and promoting private devotion, there were
picture books accompanied with an easy explanatory text, for the
most part representations of the mystic relation between the Old
and New Testaments (typology). Among these books the Biblia
Paupcrum- stands first. It represents pictorially the life and
passion of Christ, and there exist MSS. of it as early as the 13th
century, in some cases beautifully iUuminated.' A richly illumi-

nated MS. of it, executed in the Netherlands c. 1400, is in the"

British Museum (press-mark. King's, 5), and also fragments of one of"

the 14th century (press-mark, 31,303). A remodelling and develop-
ment of this work is the Speculum Humana:^ SoAvationis, a work iu'

rhyme of the 14th century, which in forty-five chapters represent*
the Bible history interwoven with Mariolatry and legend. Of this
work the Paris national library and arsenal library each possesses a.

MS. composed in 1324, whereas the British Museum has nine MSS.
(six being illuminated) of the 14th and 15th centuries, written io
the Netherlands, Germany, France, and England, one (press-mark,

1G,57S) bearing the distinct date 1379 and another (press-mark,

Egerton, 878) that of 1436. A work of a similar nature is the,

Apocalypsis, ot-which at least two recensions with illustrations may
be pointed out. One gives the text as we know it, with or without!
commentary, for which cf. Brit. Mus., 17,333 (French), 18,633i

(French, but written in England), Keg. 2 D. xiii., and 22,495-
(French),—all four early 14th century. Another is more a short
history or biography of St John, but the illustrations follow those
of the former work very closely ; c/". Brit. Mus., 19,896 (15th century,

German). It is this last recension which agrees with the block-

book to be mentioned hereafter. Other devotional works are the
Ars Moriendi, the Antichrist, and other works which will be found
mentioned among the block-books.

Block-Pri7iting or Xylography.

When all this writing, transcribing, illuminating, ic,
had reached their period of greatest development, the art

of printing from wooden blocks (block-printing, xylography)

on silk, cloth, &c., vellum, and paper made its appearance
in Europe. It seems to have been practised, so far as we
have evidence, on cloth, &c., and vellum as early as the 1 2th

century,* and on paper as far back as the second half of

the 14th century, while it was largely employed in the

early part of the 15th in the production of (1) separate

leaves (called briefs, from breve, scriptum), containing either

a picture (print, prent, shortened from the Fr. emprint,

enipreinte, and already used by Chauce», C. T., 6186, six-

text, D. 604, printe, prente, preenie, and in other earlj

English documents ; also called in colloquial German Iletge,

Helglein, or Halge) or a piece of text, or both together;

* We find this title applied to at least three works,—(1) the well-

known block-hook, of which we speak below, (2) a treatise " ia qua de

vitiis et virtutibus agitur," and (3) a work in rhyme by Alexander.

Gallu .

' See Laib and Schwarz, Biblia Paupcrum, Zurich, 1867.
' Weigel, AnjUit.je, i. 10,



HISTOElUAL.l TYPOGRAPHY 683

^;

and of (2) whole block-books, sometimes consisting of half

picture and half text, or -wholly of text, or altogether of

picture.' It is, however, certain that ^bout 1400 xylo-

graphy was known all over Germany, Flanders, and Holland.
In these blocks, aa in wood-engraving now, the lines to be printed

were in relief. Tht .block, after the picture or the text had been
engraved upon it^ was first thoronghly wetted with a thin, watery,

pale brown m.iterial, much resembling distemper ; then a sheet of

damp paper was laid upon it, and the back of the paper was care-

fully rubbed with some kind of dabber or burnisher, usually called

afrotton^ till an impression from the ridges of the carved block had
been transferred to the paper. In this fashion a sheet could only
be printed on one side (anopisthographic) ; and in some copies of

block-books we find the sides on which there is no printing pasted

together so as to give the work the appearance of an ordinal y book.

There are only a few block-books which do not possess this char-

acteristic, as the Legend of St SenxUiiis in the royal library of

Brussels, Das ZeitglockUm in the Bamberg library (cf. Falkenstcin,

I. 49), Das gfistlich und wcUHch Rom at Althorp and Gojha (cf.

'alkenstein, p. 46) ; but these belong to the end of the IStn century,

and therefore to a later period than the ordinary block-books. Con-

sequently, if a man wanted to set up as a printer of briefs or books,

he needed no apparatus but a set of wood-blocks and a rubber.

Formerly it was the general opinion that playing-cards had
been the first products of xylography ; but the earliest that have
been preserved to u.^ are done by hand, while the printed ones date

from the 15tli c.ntury, therefore from a period in which woodcuts
were already used for other purposes. It is believed that some of

the wood engra^-ings and block-books were printed in monasteries.

In a necrology of the Franciscan monastery at Nbrdlingen, which
comci dowu to the beginning of the 15th century, this entry occurs :

"VII. Id. Augusti, obiit Frater h. Luger, laycus, optimus incisor

lignorum " ; and on some of the engravings we find the arms of

tertaiii monasteries, which may, however, -merely mean that they

were piinted for, not in, those monasteries. The registers of Ulm
mention several wood-engravers {formschneidcrX—in 1398 a certain

Ulrich ; in 1441 Heinrich Peter von Erokheim, Joerg, and another

Heinrich ; in 1442 Ulrich and Lienhart; in 1447 Clans (Nicolas),

Stoffel (Christopher), and Johann ; in 1455 Wilhelm ; in 1461

Meister Ulrich, ke. In a register of taxes of Nbrdlingen we find

from 1428 to 1452 a certain vVilhelm Kegeler mentioned as irief-

'riid-er ; in 1453 his widow is called alt Irieftruckcrin ; and in

1 461 his brother Wilhelm is registered for the same craft. At Mainz
there was a printer, Hcnno Cruse, in 1440. At Nuremberg we find

in 1449 Hans, a. forvischncidc.r,-K\a\a his son Junghans exercised

the same industry from 1472 to 1490. Hans von Pfedersheim printed

at Frankfort in 1459, and Peter Schott at Strasburg in 1464. A
certain George Glockendon exercised the same trade at Nuremberg
t'U 1474, when he died, being succeeded by a son and afterwards

by a grandson. In Flanders a Jan de Printere was established at

Antwerp in 1417; and printers and wood engravers (hmtU hild-

myters) worked there in 1442 (Privileges of the Corporalion of Si

Luke at Antwerp). At Bruges printers and bcelderaakers (makers,

engravers of images) were enumerated in 1454 among the members
of the fraternity of St John the Evangelist The printers of playing

rards seem to have constituted a separate class. These entries show
that about the middlo of the 15th century there were men who
exercised the art of wood-engraring and printing as a trade or craft.

It seems also certain that wealthy persons and religious institutions

were wont to possess sets of blocks, and, when occasion arose, they

printed a set of sheets for presentation to a friend, or in the case of

monasteries for sale to the passing pilgrim. A printer of briefs or

block -books had no need to serve an apprenticeship; any neat-

handed man conld print for himself. We learn from the inventory

of the possessions of Jean de Hinsberg, bishop of Liege (1419-1455),

and his sister, a nun in the convent of Bethany, near Mechlin, that

they possessed " unum instrumentum. ad imprimendas scripturas et

yiiiagines," and "novem printe lignee ad imprimendas ymagincs

cum quatuordecim aliis lanideis priutis." These entries would

seem to indicate that people purchased engraved blocks of wood

er of stone from the woodcutter rather than books from a printer.

The earliest dated woodcut that we know of is the St Christopher

'.f 1423, preserved in the library of Lord Spencer at Althorp. The
-fary engraving, which is preserved at Brussels and apparently

ears the date mccccxviii., is now declared to be of 1468, the date

..aving been falsified. The next date after that of the St Christopher

is 1 437, found on a woodcut preserved in the imperial library at

Vienna. It was discovered in 1779 in the monastery of St Blaise in

the Black Forest, and represents the martjTdom of St Sebastian,

with fourteen lines of text. Tlie date, however, is said by others

to refer to a concession of iudulgences. A woodcnt, preserved in

the library at Vienna, which represents St Nicolas do Tolentino,

has the date 1440, but written in by hand ; as the saint was canonized

1 W(^ haw Mso evidence tliflt BometimeB the picture or figures were printed

from hlocks', Bpace b«iig rts-ryed for the text, to be added afterwards by hand

tsce Bernard. Oi-i^irt.. \. lil^

in that year, it-may refer to that event. Another in the Weigel
collection representing the bearing of the cross, St Dorothea and
St Alexis, has the date 1443, also written in by hand, though the
woodcut is considered to belon" to that period. These are the only
known wood-engrarings with dates anterior to the second half o(
the 16th century. But there exist a good many woodcuts which,
from tke style of the engraving, are presumed to be' of an earlier
date, and to have been printed partly in the fourteenth and partly
in the first half of the lath century. -J. D. Passavant^ enumerates
twenty-seven, all of German origin and preserved in various libraries
in Germany, while in the Colleclio Weigeliana (vol. i) no fewer
than 154 are recorded, some of which are to be ascribed to the
Netherlands. We know of the existence of at least five engravings
which may be ascribed to the Netherlands :— (1) representing tho
Virgin Mary, with Dutch inscriptions, in the museum at Berlin ,

(2) representing the Virgin JIary spoken of above, in the library at
Brassels

; (3) represenring St Anthony and St Sebastian, in tho
Weigel collection ; (4) a St Hubert and St Enstatius, in the royal
library at Brussels ; (5) representing the Child Jesus, in the library
at Berlin

, (6) the Mass of St Gregory, with indulgence, in the
Weigel collection {ef. i. 195).

Of block-books of probable German origin the following are'
known :

—

(1) The Apocalypsis, or Mistoria S, Johannis Evangclistte ejusgue
Visiones Apocdlypticee (Germ. 'Das Buck der haymlichen Ojfenha.-

rungen Sanci Johans). Of this work six or seven editions are said to
exist, each containing forty-eight (the 2d and 3d edition fifty) illus-

trations, on as many anopisthographic leaves, which seem to havo'
been divided into three quires of eight sheets each. The first

edition alone is without signatures.

(2) Ars Moriendi. Of this work some authors think that there'

are early German editions, among others that spoken of belo.w as the
2d Dutch edition. Certainly German is the edition of Hans Sporer
of Nuremberg, 1473, in the public library at Zwickau, of another by
Ludwig zu Ulm, in the Paris national library, and of that described
in Colledio Weigel. (ii. 16), where also other, but opistLographic,
editions are described.

{TjArs Memorandi ; thirty leaves, folio, printed on one side, fifteen

leaves being letter-press and fifteen plates.

(4) Salve Regina, bears the name of its engraver, Lienhart
czu Regenspurck. It is composed of sixteen leaves ; two leaves

(signature a) are wanting in the only copy known of it, which was
in the Weigel collection (ii. 103).

(5) Vila Christi ; thirty-two leaves, sm. 8vo. Two copies in the
Paris library (Sotheby, ii. 143).

(6) The Ten Comtnandmentsfor Unlearned People (Die z-hn Bott

fur die ungelernte Leut). Ten leaves are preserved in the library

at Heidelberg bound up with a manuscript (No. 438).*

(7) The Bassion <f Our Lord; sixteen leaves, in the Weigel
collection (Sotheby, ii. 141).

(8) Tlie Antichrist (Der Enndehrisl) ; twenty -six leaves, small
folio (Sotheby, ii 38 ; Weigel, ii. 111). Copies, .Lord Spencer and
coll. Weig.

(9) The Fifteen Sigiis of the Last Judgm/^nt ; twelve engravings,

usually bound up with the engravings of The Antichrist (Sotheby,

ii. 42). Copy, Lord Spencer. There is also an edition published

at Nuremberg in 1472 by Junghannss Prili'maler.

(10) Symloluni Apostolicum ; small quarto, seven leaves printed

on one side only, and containing twelve woodcuts with German
inscriptions. The only copy of it known is preserved in the library

of Munich (Sotheby, ii. 148).

(11) The Legend of St Meinrad ; forty-eight leaves. The only copy
known is preserved in the Munich library (Sotheby, it 150).

(12) The Acht Schalkheiten, of which eight leases were in tho

Weigel collection (i. 112 ; Sotheby, iL 154).

(13) The Fable ofpie Sick Lion ; twelve leaves, preserved in the

library at Heidelberg (No. 438 ; see Sotheby, ii 159, pi. Ixxxvi.).

(14) Defensorium Inviolaise Virginitatis b. Marias Virginis ; six-

teen leaves fol. The unique copy is in the British Museum. On
the first leaf are the initials of the printer F[riedrich] W[altheren]

and the date 1 470 (Sotheby, iL p. 63).

(15) The same work, twenty-seven leaves, large folio, with the

imprint "Johannes eysenhiit impressor Anno ab inc^rnacois daice

M° quadringentesimo septuagesimo j°" (cf. Sotheby, li 72), Copy

in the British Museum.
(16) The Dance of Death (Datice Macabre ; Der Doten DajUs)

twenty-seven leaves (Sotheby, ii. 1561.

(17) Die Kunst Ciromantia of Dr Johan Hartlieb (Sotheby, ii. 84),

(18) Der Beichispiegel or Confcssionale ; ei"ht engravings (Sotheby,

ii. 145). Copy in the royal Ubrary at The Hague.

(19) The Apostles' Creed ; seven leaves, folio. Copy at Wol-

fenbiitteL

(20) The Credo, in German ; twelve leaves, quarto. Copy in the

royal library at Munich.

» Le Pcintre.GmvruT, I. 27 »).

9 See Joh. GefTcken, I>er fiifdfreafccA{finiMdes25/(iArA., Lelinlc,18&5, qoarto;

Sotheby, ii. 1«0.
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Propugnacula, seu Turris Sapienlia; one sheet, piano, Brit. Mus.

fSothaby, ii. 164).

Block-books of NethcrlandisK origin are :

—

(i) £iblia Pauperum ; forty leaves (each bearing a signature ; a

tot) -a'tO'V'}. Asmany as seven editions have been distinguished

by Sotheby (i. 43 ; see also Holtrop, Monum. Typ., p. 3).

(2) Ars Moricndi

;

' twenty-four leaves, small folio, thirteen con-

taining text, eleven plates (see Sotheby, L 69 ; Holtrop, p. 8).

(3) Ganlicum Canticorum, Historia seu Providenlia B. Virginis

Uarim ex Cantico Canticorum ; sixteen leaves, in fol. (Sotheby, i.

77 ; Holtrop, p. 6).

(4) Liber Regum, seu Historia Davidis ; twenty leaves, folio

(Sotheby, i. 126b). Some consider this to be a German work.

(6) Exercitium super Paler A'oster, by Heuricus de Pomerio ; ten

leaves, small folio (Sotheby, ii. 137 ; Holtrop, p. 10).=

(6) Temptationes Dcmonis Tcmptantis Uominaii d£ Septem Peccatis

Mortalibus ; a single large folio leaf printed on ona side. Two copies,

one in British JIuseum, the other in the Ubrary at Wolfenbiittel.

(7) yita Christi, or the Life and Passion of Christ ; thirty-six cuts,

originally printed in a press on six anopisthographic leaves, 8vo.

In the library at Erlangen (see Campbell, Annates, 746).

(8) Historia Sandee Crucis ; a fragment of one leaf (with signatui'e

g), preserved in the Weigel collection (ii. 92), which seems to be a

proof-sheet only.

(9) Alphabet in figures (Holtrop, p. 11 ; Sotheby, i. 122}.3 I

(10) Pomerium Spirituale, by Henricus de Pomerio or Henry
Bogaert ; twelve leaves, having twelve woodcuts accompanied by
US. text, in the library at Brussels (Holtrop, Mon. Typ., p. 9). It

bears the date 1440 in two places ; but soma contend that this

refers to the date when the book was \vritten,^ not when the engrav-

ings were printed.

Besides the works of Sotheby, Holtrop, and Weigel, already

quoted, consult W. M. Conway, The Woodcutters of the Netherlands

in the 1.5th Century, Cambridge, 1884 ; Heineken, Idie Genirale,

Leipsic, 1771 ; J. Ph. Berjeau, Facsimiles of the Biblia Pauperum,
Canticum Canticorum, Speculum, London, 1859-1861; and Id.,

Caial. Hlustri des Livres Xylogr. , London, 1865.

Early Printing at Mainz.

When we, for the moment, leave out of sight the

question as to when, where, . and by whom the art of

printing with movable metal types was invented, and take

our stand on well -authenticated dates in such printed

documents as have been preserved to us, we find that the

first printed date, 1454, occurs in two different editions of

the same letters of indulgence issued in that year by Pope

Nicholas V. in behalf of the kingdom of Cyprus.

These two editions are distinguished respectively as the 31-line

and the 30-line indulgence. The former, of which three different

issues with the printed date mccccliiii., and a fourth with the

printed date mcccclv., are known to exist, claims priority' from

a chronological point of view over the latter, of which one issue

\vith the printed date mccccliiii., and two issues with the printed

date mcccclquinto, are known to exist, because one of the sold

copies that has been preserved was issued at Erfurt on 15th Novem-
ber 1454, whereas of the 30-line indulgence the earliest sold copy

that has as yet come down to us was issued at Cologne on 27th

Februaiy 1455, though it distinctly his the printed date mccccliiii.,

but altered with the pen to mccccliiiij. In the 31-line indulgence

occur (1) a large church typo usually regarded as identical with

that of the 36-line Bible, and used for the rubrics of the absolutions,

for the word with which the document commences, and for the

Christian name of the pope's legate
; (2) a smaller text or brief type,

which was afterwards very closely imitated, if not actually used, at

Eltville, in printing the 1472 edition of the Vocabularius ex quo
and an edition of the Summa de Artieulis Fidei of Thomas Aquinas

;

(8) a large initial V and two large initials M, which differ from
each other. In the 30-line indulgence occur (1) a large jjhurch

type, which is used as in the 31-Iiue indulgence, and is usually re-

garded as identical with that of the 42-line Bible
; (2) a smaller text

or brief type, of which as yet no further trace has been found
; (3)

a largo initial U,.and two large initials M, which differ from each
other, the first being identical with the initial M of the second
absolution of a 33-line indulgence printed by Peter Schoeffer in

1489 for "Raymundus Peyraudi, archidiaconus Alnisicnsis in

1 Heineken enumerates six editions, of which one has inscriptions in Geiman.
See also an article by ©uichard, in Bull, du Bibliophile, Paris, 1641.

2 See also W. M. Conway, Naies on the Exercitium sttper Paler Noster, 1887.
3 There is one copy in the British Sluseum and anotlier in the library at Basel,

this last having the date 1464 engraved on the letter A, which is mutilated in the
former. A similar alphabet preserved at Dresden seems to be a copy made in

Germany.
' * Mr W. M. Conway is of a different opinion ; see Xotes on Kxercitium.
Dumortier testifies to having seen another copy unaccompanied by MS. ("Notes
SOT I'lmprimerie," in Bull. Acnd. Roy. de Belg., vol. viii., 1841).'

5 No inferences can be dra-jrn fTotr. *hl3 priority, as it merely rests on the
date of a sold copy that has coint t^ -i;,'!;.'.

ecclesia Xanton," who i.ssued it at the order of Pope Innoceuft

VIII., "pro tuicione orthodoxe fidei contra Turchos." These twa

different editions are usually legarded as having been printed -.u

Mainz ; and, so long as there is no evidence to the contrary, we niaji

assume that such was really the fact. But we must at the same time:

conclude that about November 1454 there were at least two riva!

printers at work there,—(Ij the printer of the 31-liue indulgence,

whose name has not yet transpired, but who may have been Johan

Gutenberg, perhaps subsidized by Johan Fust ; (2) the priutei- of tha-

30-line indulgence, who was no doubt Peter (Schoeffer) de GernsB-

heym, on account of the connexion of this indulgence with that

of 1489, which was unquestionably printed by him. Latterly four

written copies of the same indulgence have been found, which re-

spectively bear the dates,—Frankfort, 10th April 1454 (in the pos-

session of Herr Lais, Wiesbaden) ; Frankfort, 11th April 145*

(Frankfort archives) ; 11th July 1454 (place unknown ; Darmstadt
archives) ; Liibeck, 0th October 1454. As their. dates precede by
a few weeks only the earliest known printed date (15th November
1454), they mark, perhaps, the exact time when printing made ita

appearance at Mainz in an already advanced state of perfection.

In following up the basis afforded by the above indulgences wo Early

may give a short chronological view of the early printing at Mainz, tjrcsRin

so far as it is at present known, referring for minute details to J. H. fiook^ nl

Hessols, GjUenberg : Was he t!ie Inoentor of Printing t 1882, pi. Blami;

160 sq.

TvpEs 1 (large church type) and 2 Lord Spencer's library, in the Brit
(smaller brief type), used by an un- Mus., at J«na, Leipsic, Antwerp,
l:nown printer, 1454. &C.6

(i.) Sl-line indulgence ; three different Types 3 Cargo church type) and «
Issues (A, B, C), with the printed (smaller brief type), used by Peter
year mccccliiii., and one issue (D) gcljoeffer de Gcrnssheym, 1454-1455.
with the printed yearmcccclT. All

(^ ., .jo-line ludulgence ; one i.ssue <AJi
printed on vellum. Of issues A " ' „;m „,„ „,.r„,„., ,;„, ,;>;,

'

and B no sold copies have yet como
to light. Three unsold copies of

each are preserved at (1) Bruns-
wick, (2) Wolfenbiittel, and (3)

Hanover (Culemann). Of issue C
eight sold copies are known toexist
in various libraries, with dates from
Nov. 15 1454 to Apr. 30 1455. Also
four unused copies have been dis-

covered. Of Issue D ten sold copies
with dates from Mar. 71455 to Apr.
80 14^6 and four unused copies are
knowB.

Type 1, continuid ', for type 2
see below.

(ii.) Manungwidder die Durke. An al-

manac for J.in. 1455, in 4to, 5
leaves, 20 and 21 uneven lines.

The only copy known was dis-

with the printed year mccccliiii..

and two issues (B, C^ with tlie

printed year mcccclquinto. All
printed on vellum. Of issae A.

only one copy has been discovereJ..
now in Lord Spencer's library. It
wa3 sold at Cologne on Feb. 27
1455, the printed date mccccliiit
having been altered with the pe*
to mccccliiiij. Of issue B tw»
sold copies, with dates Apr. 11 and
29 1455, are in the Berlin library
and the Brit. Mus. Of issue C
two sold copies, with dates Fob..

22 and Apr. 24 1455, are at Hanover
(Culemann) and Wolfenbiittel. An
unsold copy is at Hanover (Cnll^-

mann).

Type 3, continued (till about 1457);
of type 4 no further trace is found.

covered at Augsburg, and is now (ij.) Donatiis of 24, 25, or 20 lines, «
in the Munich library. (?) leaves ; one leaf (the 8tli «-

(iil.) Conjuncliones et Oppositiones Soils 9th?) in the Mainz library.
et Lunx. A calendar for 1457, (iil.) Donatus of 32 lines, 14 (?) leavuj,
a broadside sheet, printed on one the 10th (!) in the Mainz library,
side. The upper half of the only (jv.) Donatus of 33 lines, two leaves
copy known was discovered at in the Paris library.
Mainz, and is now in the Paris (v.) Bonaius of 35 lines, folio; printol,
library. according to the colophon, "per

(iv.) Der Cisianus (not Cislanus) eu Petrum de Gcrnssheym, in urbe
Diitsche. A broadside sheet, printed Moguntina cum suis capitalibus."
on one side, SO lines, besides (vi.) 42-line Bible (also called Mazarine
separate head-line. The Tross Bible), printed before Aug. IS
copy, mentioned in Suppl. to 1456, as the binder of the paper
Biunet's ilannel (1878, s.v. "Cis- copy in the Paris library state*
lanus"), was bought in 1870 for the that he finished its rubricatioB
Cambridge univei-sity library. on that day. 2 vols, fol., 641 leave*

(v.) and (vi.) Bonafus. Two different of 2 columns of 42 lines each, ex-
editions ofl4(7)leaveseach, 271ine3 cept that in some copies tlie
(B. Mus., C. 18.0 1, Nob. 2 and 5). columns of pp. 1-9 contain 40 liD«»

(vfi.) f)ona<i« ofSOlines, 12(7) leaves; only, while the 10th page has X
a fragment of the Sth (?) In the columns of 41 lines each, thongb.
Mainz library. , the difference in -the number oC

(viii.) 36-line Bible. 2 vols, fol., 882 lines ;nakes no difference in the
leaves, with 2 columns of 36 lines space which they occnpy.7
each on a page. Some biblio- (vii.^ 42-line Cantica ad Matntinas..
graphcrs call this the Pllster Bible, The first and only leaf known is
assuming that Pflster printed it. in the Paris library. It is printed
The Paris library possesses a paper on vellum, and corresponds in
copy, and also a separate copy of every respect to the 42-line Bible,
the last leaf, which bears the MS. having double columns, 42 lineH,
date 1461. Other copies exist in &c.

The above four types and the books printed with them (besides
a few others printed by Albrecht Pfister at Bamberg) are the only
ones that stand in close connexion with the question regarding the
introduction, or the possible invention, of printing at Mainz. It haa
been pointed out above that one of the initial M's of the SO-line
indulgence of 1454 occurs again in an indulgence of 1489, printeil

by Schoeffer ; hence types 3 and 4 and the books printed with them
must be ascribed to this printer, in spite of the fact that the capital

P found in the indulgence does not seem to occur again in the 42-
line Bible. No further trace of the brief type 4 has yet been foandj
and perhaps Schoeffer melted it down for his other types. Aa
Schoeffer, m the colophon of the Donatus (v.) which bears luW

® See Hessels, Gutenberg, p. 100; and Bernard, Origine, ii. 31.

7 For other copies, see Bernard, Origine, 1. 104, 177.192 ; and Hessels, GvAm^
herg, 170.
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same alone, says that it was printed "cum suis capitalibus," and
as ttese capitals gradually disappear after 1459 and the type of the

'42-Iiue Bible is no longer found after 1456, we must presume that

the "seven incunabula mentioned above were printed -by Peter

Schoeffer alone before he entered (in 1457) into partnership with
Johan Fust.'

There is no such certainty as regards types 1 and 2 and the books
orinted with them. If the 31-lin6 indulgence may be assumed to

save been printed at Mainz, its printer was in all probability Johan
Cutenberg, though it would seem from a lawsuit of 1455 (see p. 690
lielow) between him and Fust that in that year.Gutenberg had not

yet printed anything, and in 1454 (1455) Fust evidently called him
to account for not having produced anything. Certain circum-
stances point to Albtecht Pfister as the printer of the eight incuna-
bula in the left-hand column. First, he undoubtedly printed with
type 1 in that city as early as 1461, for on 14th February of that

year he issued iu that type an edition of Boner's Edelstein (88
leaves, fol., with wood engravings), and printed with the same type
at least eight other works,- one of which was issued iu 14B2, tlie

sevei^ others without a date. Secondly, most of the copies of the
Sfi-Iine Bible were at one time or another preserved in the libraries

of Bavaria, and s great number of fragments have been discovered

in monasteriei in that country, even in a register of the abbey of

St Michael a Bamberg of the year 1460, Thirdly, a transfer of

type from Gutenberg to Pfister is contrary to all analogy in the
"ziiancy of printing, when «very printer started with a type of his

own making. But, as there is no direct evidence as to who really

possessed types 1 and 2 before 1460, we have not felt justified in

assigning the 31-line indulgence and the other sSven incunabula
^including the 36-line Bible) to Pfister.

It is alleged that, in consequence of the lawaoit betweeft
Gutenberg and Fust, the former was deprived of all tools, &c., which
Ihe had made, or is supposed to have made, with the money which
the latter had advanced to him, and that afterwards a certain Dr
Homery or Humery, a syndic of llainz, lent him fresh money to
'Cnable him to establish another printing office. This allegation is

anatle on the strength of a letter of obligation (of 26th February
1468), given by Dr Homery to Adolph, the archbishop of Mainz,
Iqr which, he acknowledges to have received from the said arch-
Ibishop "several forms, letters, instruments, implements, and other
tilings belonging to the work of printing, which Johan Gutenberg
lad left after his death, and which had belonged and still did be-

long to him (Dr Homery)." It is presumed that with these types,

-which we may call the Mainz type No. 5, Gutenberg printed (i.

)

Joannes de Balbis, CcUhclicon, 1460, 373 leaves, folio, 2 columns of
'S6 lines each, copies of which exist in the Cambridge nnivei-sity

iibrary, three in the British Museum, two in the Paris library, in

Ix)rd Spencer's library, in the Wolfenbiittel and Mainz libraries,

tc ; (iL) Matthaeus de Cracovia, Traclatua Kationis, 22 leaves,

4to, 30 lines, three copies of which are in the British Museum, one
at Althorp, one in the Cambridge library, two in the Paris library,

Ac ; (iii. and iv. ) Thomas Aquinas, Summa de Articulia Fidei,
two editions in 4to, the first of 13 leaves and 34 lines,—two copies

•f which are in the British Museum, one in Lord Spencer's, the
<3ambridge library, &c.—and the second of 12 leaves and 36 lines,

•—copies in the British Museum and the Paris library ; and (v.) in-

linlgence of 1461 of 15 lines.

On 18th January 1465 Adolph II., archbishop of Mainz, ap-
^inted "Johan Gudenberg, on account of his grateful and willing

service, his servant and courtier (dhierur und hoffgesind) for life,

promising to snpply him with clothing and each year 20 'malter'
«f corn and 2 'fuder' of wine." It has always been inferred from
this that Gutenberg had quitted Mainz and gone to Eltville (Elfeld)

to reside at the archbishop's court, and that, his dignity as courtier
preventing him from printing himself, he passed the Catholicon
types on to Henry Bechtermuucze at Eltvi'ue. But recent re-

searches have shown that Gutenberg remained at ilainz till his
death in 1468. We certainly find in 1467 the Catholicon type with
ome additions (already found in the indulgence of 1461) at Eltvill^

near Mainz, in the hands of Henry and Nicholas Beclitermuncze
and Wigandus Spyes de Orthenberg, who finished on 4th November
of that year (vi. ) Vocabularius ex quo (a Latin-German vocabulary)
in 4to, 166 leaves, 35 lines, the only known copy of which is iu
the Paris library, and (vii. ) Vocabulartus ex quo, second edition,

with colophon dated 5th June 1469, 4to, 165 leaves, 35 lines, copies
of which exist in Lord Speucer's library, at Blenheim, and in the
Paris library. Now it is asked how the Bechterniunczes could
|iave been using .the Catholicon type in 1467, if we assume that it

was this type to which Homery refers in his letter of obligation as
being in his possession. Some, therefore, conclude that the Catholi-
am and the four other works in the same type were printed at
Uainz by Henry Beclitermuncze, who may afterwards have trans-
feired his printing office to Eltville. In that case it is difficult to
see what type Homery could refer to, unless it were type 2, a close
imitation of which, if not the actual type, was used by Nicholas

1 See for tctails. Hessele, GtxUnbtrQ, p. Hiti tq.

> See Hebsels, Guteiibcrg, p. 161 »i.

Bechtennuncze at Eltville in printing (12th March 1472) a third
edition of the Vocabularius ex quo, 166 leaves, 35 lines, copies of

which are preserved in the Paris and Hamburg libraries, and an
edition of Thomas Aquinas, Sunuui de ArticuUs Fidei, 12 leaves,

35 lines (Munich library).

It is necessaiy to point out that for nearly seventy years eight
books— (1) ProguosficatioH or Calendar; (2) Hermann de Saldis,
Speculum Sacerdoturn; (fl) Tractatusde Celebratione Mi&arum; (4)
a work in German treating of the necessity of councils

; (5) Diatogus
inter Hugonem Cathonem el Oliverium super Libcrlate Ecclesiastica

;

(6) Sifridus de Arena, Determinalio Duarum Qumslionum.
; (7)

Id., Responsio ad Qualuor Qusestiones
; (8) Klagspiegel, or New

yteuischt Rechtbuch—have been ascribed to Gutenberg on the
strength (a) of the date 1460, whjch was said to be found iu the
Prognostication in the Darmstadt library, and (6) of a so-called
rubrication alleged to be in a copy of the Tractatus de Celebraticme
Missarum, in which "Johannes dictus a bono monte" and Johannes
Numeister are represented as offering this work on 19th June 1463
to the Carthusians at Mainz. But the date in the Prognosticatkn),
has been falsified fiiem 1482 into 1460, and the rubrication in the
Tractatus is a forgery.' The eight books are now considered to
have been printed by Erhard Reuwich.
When we set aside the above works, there is no further difficulty

as regards the history of Mainz printing. Fust and Schoeffer worked
together from 1457 to 1466, starting in August 1457 with an
edititu of the Psalterium, printed in large missal types, ^hich, as
far as we know, is the first printed book which bears a date, besides
the place where it was printed and the name of the printers. It

was reprinted with the same types in 1459 (the second printed book
with date, place, and name of printer), in 1490, and in 1502 (the
last work of Schoeffer, who had manufactured its types). In 1459
Fust and Schoeffer also published GuL Durantus, Rationale Divin-
orum Offidorum, with the small type (usually called Durandus
type) with which they continued to print long afterwards. In
1460 they published the Constitutiones of Pope Clement V., the
text printed in a type (Clement type) about a third larger than the
Durandus. This type was, however, in existence in 1459, as the
colophon of ths Durandus is printed with it.*

Spread of Typography.

Having explained the early printing of Mainz, iu so far as it Spreai

bears npon the controversy (see below) as to where and by whom of typ«

the art of printing was invented, we can follow its spread to other gropt)!

countries. After Mainz it was first established in 1460 at Stras-

burg, where the first printers were,—1. Johann Mentelin, who com-
pleted a Latin Bible in that year, according to a rubrication in a copy
at Freiburg in the Breisgau ; 2. Adolph Eusch de Inguilen, who is

presumed to be the printer of the undated books with a singularly-

shaped R;' c. 1464 ; 3. Henricus Eggestein, 1471 ; 4. George
Husner; 6. Martin Flach, &c. In 1461 at Bamberg, where the first

printer was Albrecht Pfister, who in that year published Boner's

Edelstein^ though it is still doubtful whether he did not print

earlier (see above) ; 2. Joh. Sensenschmidt, c. 1480. -.1465 at

Subiaco ; first and only printers Conrad Sweynheym and Arnold
Pannarts, who completea in that year an edition of Cicero, De
Oraiore, and Lactantius, and removed to Rome in 1467. 1466 at

Cologne, the printera being—1. Ulrich Zell, who published in that

year Chrysostom, Super Psalmo Quinquagesimo Liber Primus, though
it is presumed that he printed in 1463 ; 2. Arnold Ther Hoeruen,
1470 ; 3. Johannes Koelhoff of Liibeck, 1470, who printed the

Cologne Chronicle in 1499 ; 4. Nicolaus Gbtz, 1474 ; 5. Goiswinus
Gops, 1475; 6. Petrus de Olpe, 1476 (not 1470); 7. Conradus
Winter of Homburg, 1476 ; 8. Joh. Guldenschaaf, 1477 ; 9. Henricus
Quentel, 1479, &c.» 1467 at Eltville; first printers Nicolas and
Henry Bechtermuucze and Wygandus Spyes de Orthenberg, who
completed in that year a Vocabularius ex quo. 1467 at Rome ; first

printers Conrad Sweynheym and Arnold Pannarts from Subiaco,

who published an edition of Cicero's Epistolm. ad Familiares, and
Ulricn Hahn or Udalricus Gallus, who issued on 31st December
1467 Turrecremata's J/crf!(a(!OT!«. -1468 at Augsburg; first printei

Gunther Zainer or Zeyner. Same year at Basel ; first printer Bert-

hold Rot of Hanau. Same year at Warienthal ; Brothers of the

Common Life. 1469 at Venice
;
printers,— 1. Johannes of Spires ;

2. his brother Tindelinns of Spires ; 3. Christopher Valdarfer ; 4.

Nicolas Jenson, ic. The further spread of typography is indicated

by the following data:—1470 at Nuremberg (Johan Sensenschmidt,
Friedr. Creusner, Anton Koberger, &c.), Berona or Beromiinster in

Switzerland (Helyas Helye aZuw De Llouffen), Foligno(Emilianu3d9
Orfinisand Johannes Numeister), Trevi (Johann Reynard), SaviglJano

• See Hessels, Gutenbtrg, pp. 107-114.

* See further Bernard, Orioim de VImprvmerie, i. 210 sq.

5 31. Fbilippe, Origine de I'Imprimerie a Paris, p. 219, mentions two books
printed in this type, which contain manuscript notes to the effect that they
were purchased in M64 and 1467, so that InguUen should be placed befon
Eggestein.

6 Johan Veldener, who Is said to have printed it Cologne, waa never estalv
lished there, but at Louvain (1473-77), tltrecbt (1478-Sl), and CuftnbflrjL o»
Kuilenborg (1463-84); see Holtrop, Moii. T'jp

, pp. 42, 47, 10ft
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Customs
of early

printers.

(Hans Glim'), Paris (first printers the three partners Ulrich Gering,

Michael Fribuiger, Martin Krantz) ; 1471 at Spires, Bologna,

Ferrara, Florence, Milan, Naples, Pavia, Treviso, Savigliano (?)

;

1472 at Esslingen, Cremona, Mantua, Padua, IJrescia, Parma,

Monreale (Mondovi), Fivri;!zano, Verona, lesi (?), St Ursino (?)

;

1473 at Lauingen, Ulm (perhaps as early as 1469), Merseburg, Alost,

Utrecht, Lyons, Messina, Buda j 1474 at Louvain, Genoa, Como,
Savona, Turin, Vicenza, Valencia (?) ; 1475 at Liibeck, Ilreslau,

Blaubeuren, Burgdorf, Trent, Cracow (?), Modena, Reggio (in

Calabria), Cagli, Casello or Casale, Pieve (Piove^ di Sacco, Perugia,

Piacenza, Saragossa ; 1476 at Rostock, Bruges, Brussels, Angers,

Toulouse, PoUiano (Pogliano) ; 1477 at Reiohenstein, Deventer,

Gouda, Delft, Westminster, Lucca, Ascoli, Palermo, Seville ; 1478

at Oxford, St Maartensdyk, Colle, Schussenried (in WUrtemberg),
Eichstadt, Geneva, Vienne, Trogen (?), Chablis, Cosenza, Prague,

Barcelona; 1479 at Erfurt, Wiirzburg, Nimeguen, Zwolle, Poitiers,

Toscolano, Pinerolo, Novi, Lerida, Segorbe ; 1480 at London, St

Albans (or in 1479), Oudenarde, Hasselt, Keggio (in Modena),
Salamanca, Toledo, Nonantola, Friuli (?), Caen ; 1481 at Passau,

Zjcipsic, Magdeburg, Treves, Urach, Casale di San Vaso, Saluzzo,

Albi, Rougemont (?) ; 1482 at Reutlingen, Memmingen, Metz, Pisa,

Aquila, Antwerp, Promentour, Zamora, Odense ; 1483 at Leyden,

Kuilenburg (Culenborg), Ghent, Chartfes, Chalons-snr-Marne (?),

Troyes, Gerona, Stockholm ; 1484 at Bois-le-Duc, Siena, Udine,

Soncino, Winterberg, Klosterneuburg, Rennes, Loudeao ; 1485 at

Heidelberg, Ratisbon, Pescia, Vercelli, Treguier or Lantreguet,

Salins, Burgos, Palma, Xeres ; 1486 at Miinstcr, Stuttgart, Chia-

vasco, Voghera, Casal Maggiore, Abbeville, Briinn, Schleswig

;

1487at Ingolstadt, Gaeta, Rouen, Murcia ; 1488 at Stendal, Viterbo,

Gradjsca, Besan9on, Constantinople ; 1489 at Hagenau, San Cucufat

(near Barcelona), Coria, Pamplona, Tolosa, Lisbon ; 1490 at Orleans,

Grenoble, D61e ; 1491 at Hamburg, Nozzano, Goupilliercs, Angou-
lome, Dijon, Lantenac ; W92 at Zinna, Valladolid, Leii-ia ; 1493
at Ldneburg, Cagliari, Freiburg (in Breisgan), Urbino, Acqni

;

1494 at Oppenheim, Monterey, Braga ; 1495 at Freisingen, Freiberg,

icandiano, Forll, Limoges, Schoouhoven (monastery Den Hem),
Wadstena, Cettinje ; 1496 at Offenburg, Provins, Granada; 1497
It Munich, Barco, Carmagnola, Avignon; 1498 at Tubingen,
Perigueux, Schiedam, Tarragona; 1499 at Montserrat, Madrid;
1500 at Olmiitz, Pforzheim, Sursee, Perpignan, Valenciennes, Jaen.

Printing was introduced into Scotland in 1505 by the establishment
of Andrew Millarat Edinburgh,' and into Ii^land, at Dublin, in 1551.

ji£ for non-European countries and towns, printing was established

in Mexico in 1544, at Goa about 1550, at Tranquebar in 1569,

Terceira in the Azores 1583, Lima 1585, Manila and Macao (China)
1590, in Hayti in the beginning of the 17th century, at Puebla in

1612, Cambridge (Mass.) 1638, Batavia 1668, Tifiis 1701, German-
town 1735, Ceylon 1737, Halifax (Nova Scotia) 1766, Madras 1772,
Calcutta 1778, Buenos Ayres 1789, Bombay 1792, in Egypt (at

Alexandria, Cairo, and Gizeh) in 1798, at Sydney 1802, Cape Town
1806, Montevideo 1807, Sarepta 1808, Valparaiso 1810, Astrakhan
1815, iii Sumatra and at Hobart Town and Santiago (in ChUi) in

1818, in Persia (at Teheran) iu 1820, and at Chios about 1821.=

Till the moment (say 1477) that printijig spread to almost all the
chief towns of Germany, Italy, Switzerland, France, the Nether-
lands, Spain, England, not a single printer carried away with him
a set of types or a set of punches or moulds from the master who
had taught him, but, in setting up his printing office, each man
cast a set of types for his own use, always imitating as closely as

possible the handwriting of some particular manuscript which he
or his patron desired to publish. "When we compare Schoeffer's
30-line indulgence of 1454 with a manuscript copy of the same
indulgence dated 10th Apiil 1454, now in the hands of a private
collector at Wiesbaden, we see that the types used in jiriuting that
document were specially cast for the purpose after the model of the
handwriting employed for the written copies. We know also that
the types of the 36-line and 42-line Bibles and those of the psalter
of 1457 are the closest possible imitations of the ornamental church
handwriting customary at the time of their production. Also, when
we compare the 31-line indulgence of 1454 with the German block-
book called the Enndtchrist, and both in their turn with the German
MSS. of that period (especially the manuscript portions in the
printed copies of the indulgences), we see that the cutter of the
text type of the indulgence, as well as the engraver of the block-
book, formed his characters according to some German handwriting
(book hand) of the period. This imitation extended, not only to
the shape of the letters, but likewise to all those combinations of
letters (dc^ble p, double /, double s, st, ti, hi, re, lu, ct, si, de, co,

ci, U, ce, or, ve, po, fa, he, be, &c.) and contractions (for pro, -um,
•em, -en, the-, uer, -bits, -bis, scd, am, tur, qui, qum, quod, secictiduvj,

fsc.) which were then, and had been for many centuries, iu use by
Bcribes. In most, if not all cas es, the MSS. v.hieh the printers
'1 See Rob. Dickson, Introd. of Art of Print, into Scotl, AbcTdPcn, 1S85.
^1

S On the introduction or printing in various towns, consult Hpnry Cotton,
A Typog. Gaset., 8vo, OTford, 1S31 and (second series, 8vo, Ox,^ord) 186G; (P.
Descliamps) Dirt, de Geogr. a VUsaqe du Libraire, 8vo, Paris, ]870: R. C.
Hawkins, Tillt!: of the First fioo^cs frovi the Earliest Presxs Established in Dife.-'nl
Cities in Europe, 4to, New York, 18S4.

imitated were indigenous to the place where they settled. Thus
the first printers of Subiaco, though they were Germans and had
most probably learned the art of casting types and printing at

Mainz, clearly cut their types after the model of some Italian MS.
which was free from any Gothic influence, but written in a pure

Caroline minuscle hand, differing biit slightly from the Caroline

minuscles which the same printers adopted two years afterwai-ds

at Rome. The first Paris printers started in 1470 with a type cast

in the most exact manner, on the model of the Caroline minuscla
handwriting then in vogue at Paris. John de Westphalia, who
introduced prinring into Belgium, used from the beginning a tyi>e

which ho calls Venetian. Where therefore there is a great simi-

larity, but no absolute identity, between the types of two printers

{e.g., Schoeffer and Ulr. Zell), it should be attributed to the simi-

larity of the handwritings which the printers followed rather than

to any attempt on their part to imitate each other's types. To this

universal system (clearly discernible in the first twenty-five years

of printing) of each printer setting up business with a new type
cast by himself, there are, according to the coniectiires of a good
many bibliographers, only two exceptions. One is Albrecht Pfister

(see above) ; the other is the Bechtermunczes of Eltville (see above).

Another most important feature in the earliest books is that ths
printers imitated, not only the handwriting, with all its contrac-

tions, combined letters, kc, but all the other peculiarities of* tha

MSS, they copied. There is in the first place the unevenuess of the
lines, which very often serves as a guide to the approximate date

of a book, especially when we deal with the works of the same
printer, since each commenced with uneven lines, and gradually
made them less uneven, and finally even. This unevenness was
unavoidable in manuscripts as well as in block-books ; but in the

earliest printed books it is regarded as evidence of the inability

of the printers to space out their lines. If this theory be correct,

this inability was perhaps owing to the types being perforated and
connected with each other by a thread, or to some other cause

which has not yet been clearly ascertained. , But it is not impos-
sible that the unevenness was simply part and parcel of the system
of imitating MSS., and that only gradually (about 1473 or 1474,
but in some cases later) printers began to see that even lines

looked better than uneven. This seems clear when we observe that
tlie imitation of JISS. was carrie(i so far that sometimes things
which deviated from the work of the scribe, but had accidentally

been printed in, were afterwards erased and altered in conformity
with the filS. The Paris library, for instance, possesses two copies

of the Liber Epistclarvm of Gasparinus Pergamensis (printed at

Paris in 1470) in both of which the initial G of the first line and
the initial M of the fourth line were printed in, and, whilst they
have beeu allowed to remain in one of the copies, in the other they
were regarded as a fault and replacfd by a rubricated L and M.

In the second place the initials of books or the chapters of b()ok?

iu MSS., and again in block-books and the earliest products of

printing, were always, or at least in most cases (tliey are printed
in the indulgences of 1454), omitted by the scribe and the printer,

and afterwards filled in by the rubricator. As the latter artists

were sometimes illiterate and very often filled up the gap by a
wrong inirial, we find in a good many JISS. as well as early printed
books small letters written either in the margin or iu the blank left

for the initial, to guide the rubricator. In most cases where these
letters (which are now called initial directors) were written in the
margin, they were placed as much as possible on the edges of the
pages in order that they might be cut away by the binder as

unsightly ; but in a vast number of incunabula they have remained
till the present day.' After a few years these initial directors

were in "a good many books printed iu (in lower-case type) with
the text. In all cnses, whether written or printed, they were meant
to be covered by the illuminated initial ; but, as a matter of fact,

the latter very seldom covers the initial director so completely as

to make it invisible, and in a good many cases the intended illu-

mination was never carried into effect.

With respect to the hyphens, which were used in the 145*
Indulgences and the 36-line and 42-line Bibles, always outside the
printed margin, some of the earliest printers did not employ them
at themoment that they started their presses, and in the case of somu.
printers the non-use or use of hyphens, and their position outsida.

or inside the printed margin, serve as a guide to the dating of
their products. After about 1472 theybecome.more uniform, iu,

their snape and more generally used. ^
The use of signatures is confined in MSS.~mostly toTiiark'tJio'

quires, and in hlock-books to mark each sheet or page'"; they do
not occur in printed books before 1472 (at least in no earlier book
with a date), when they appear in Joh. Nider's Praceptorium
Vivinse Lcgis, published byjohan Koelhoff at Cologne.

Catchwords [cxistodcs) were used for the first time about 1469 by
Johannes of Spires

, at Venice, in the first edition of Tacitus.

^ The university library of Basel possesses a collection of the earliest I'ari*

lior-ks still bound in their original binding, in which these initial (liroclors are
written not only on the outer edges but on the inner si<les of the payes, arnl
so close to the back tliat they can cnl;' be seen by stretching; tlte books wid*
open.
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Pagination or rather foliation was first used by Ain. Ther Hoemen,

at Cologne in 1471, in Adrianus's Liber de Remcdiis Foriuitorum

Casuum, having each leaf (not page) numbered by figures placed in

the end of the line on the middle of each right-hand page.

The practice among early printers of imitating and reproducing

MSS. was not abandoned till many years after the first printed

book (1454) made its appearance ; and, looking at the books printed,

say from 1454 to 1477, from our present standpoint of daily im-

provement and alteration, the printing of that period may be said

to have been almost whoUy stagnant, without any improvement
or modiScation. If some printers (for instance, Sweynheyra aud
Pannarts at Subiaco and Rome, and Nicolas Jenson at Venice) pro-

duced handsomer books than others, this is to be attributed to the

beauty of the MSS. imitated aud the paper used rather than to

any superior skilL Generally speaking, therefore, we shall not be
very far wrong in saying that the workmanship of Ketelaer and
De Leempt's fii-st book, published at Utrecht c. 1473, and that of

Caxton's first book issued at Westminster in 1477, exhibit the
very same stage of the art of printing as the 1454 indulgences.

If therefore any evidence were found that Ketelaer and De Leempt
and Caxton had really printed their first books in 1454, there would
be nothing in the workmanship of these books to prevent us from
placing them in that year. And conversely, if the indvilgences of
1454 had been issued ivithout a date or without any names to in-

dicate their approximate date, their workmanship would invariably

induce bibliographers to ascribe them to circa 1470, if not somewhat
later. Even after 1477 the alterations in the mode of printing books
proceeded very slowly and almost imperceptibly. It came to be
no longer a universal system for printers to begin business by cast-

ing a type for themselves, but some received their types from one
of their colleagues. And, though there were still'many varieties

of types, one sort began to make its appearance in two or three
different places. The combinations of letters were the first to dis-

appear ; but the contractions remain in a good many books even
of the 17th centuiy.
^ Some theories have been based on, and others have been con-
sidered to be iTpset by, the supposition that the early piinters

always required as much type as printers of the present day, or

at any rate so much as would enable them to set up, not only a
whole quire of 4 or 5 sheets ( = 8 or 10 leaves=16 or 20 pages),

but even two quires ( = 40 pages), Consequently calculations have
been made that, for instance,"lhe pt,uter of the 42-line Bible required

a fount of at least 120,000 characters.' But, though the Spccuhim
Surname Salvationis seems to have been printed by whole sheets

(2 pages), there are numberless proofs that njany early books were
printed page by page, even when in small 4to. For instance, in

some books it has been observed that portions of the types with
which the text of the first, second, or third pages of a quire had
been printed were used to "lock up" the types employed for the
later pages of the same quire, as is evident from the blank impres-

sions of such portions being found on these later pages. Again, in

some books two, three, or four blank leaves are found at the end,

showing a miscalculation of the printer. Moreover, the numerous
itinerant printers of the 15th century, who established a press for

a short time wherever they went, prove that the furniture of the
earliest printing offices must have been of no great extent.

The Invention Controversy.

Xo'w that we have traced the art of printing from the

moment (1454) that it maSe its appearance in a perfect

state at Mainz, and have followed its spread to all the chief

places of Europe till 1500, we must take notice of the

controversy which has been carried on for nearly four

hundred years as to when, where, and by whom the art

nas invented. For this purpose we will gather up into

a chronological sequence (a) a few of the most important
expressions used by the earliest printers in their colophons,

ijj) whatever documentary evidence there may be on the

subject, and (c) some accounts of the earliest authors on
the subject. (The letters A, B, ifcc, are for the sake of

convenient reference.)

The earliest testimony (A) to which we may refer is the notarial

instrument, dated 6th November 1455, of the lawsuit between Fust
and Gutenberg, whereby the former sought to recover 2026 guilders
from the latter in repayment of 1600 guilders (800 advanced in
1450 or 1449 and another 800 in 1452), with the interest thereon.
Fust speaks here'^ of " the work " (line 24); and of "our common
work " (line 60) ; Gutenberg speaks of " tools " in preparation,

"workmen's wages, house-rent, vellum, paper, ink, &c." (lines 37-

40), of "such work" (41),- and of "the work of the books" (42) ;

1 See Bernard, Origine de Vlmpr., i. 164, who was a printer himselfand speaks
very strongly on this point.

2 We quote from the text of the instrument as published by J. D. Koebler.
EJiren-Settuna Johann Guttenberg'et Leipsic, 1741,

whereas the judges speak of "the work to the profit of both "
(49),

and "their common use" (60). (B) In the earliest' book pub-
lished with a date (the Mainz psalter, issued 14th August 1457 by
Fust aud Peter Schoeffer) it is said that it was perfected at llainz
by an "adinventio artificiosa imprimeudi ac caracterizandi absque
calami uUa exaratione" (repeated and varied later ; see p. 681 above).
(C) In 1460 the Catholicon was published at Mainz,- without the
name of the printer ; but the colophon, after stating that the book
was printed at Mainz, which town God's mercy had deigned to
prefer above other nations of the earth, adds (D) that the bock was
printed and completed " nou calami, stUI, aut pennje suffragio, scd
niira patronarum formarumque concordia, proporcione, et modulo."
This work is considered to have been printed by Gutenberg, and
the mention of God's mercy is regarded as an allusion to the in-
vention of printing. The phrase is, however, also found in the
Liber Sextus Dccretalium, in the Summa of Thomas Aquinas, and
in the CTcmoi^tnas, 'published respectively on 17th December 1465,
6th March, and 8th October 1467, by Fust and Schoefi'er. (E) On
17th January 1465 Adolph II., archbishop of Mainz, by a public
decree, appointed Gutenberg as his servant in reward for "his
services," but he does not speak of him as the inventor of printing,
nor even as a pnnter. (F) In the Grammalica Rhylhmica, published
in 1466 by Fust and Schoeffer, the third line of the colophon runs

:

" Hino Nazareni sonet oda per ora Johannis," which was formerly
regarded as an allusion to Johann Fust or Johann- Gutenberg, but
which more probably refers to Johann Brunnen or Fons, the author
of the grammar. (G) On 26th February 1468 Dr Homery wrote to
the archbishop of JIainz the letter muted above, from which it

may be inferred tliat Gutenberg had been a printer, though not a
word is said as to his being the inventor of printing. (H) In 1468
Schoeffer reprinted Fons's Grammalica, and in the colophon it is
said : " At Moguntina sum fusus in urbe libellus meque (the book)
domus genuit unde caragma venit." (I) Schoeffer published on
24th May 1468 the first edition of Jusliniani Impcr. Instilulionum
Juris Libri VI., cum Glossa. To this were added by way of coloi)hon
some verses commencing : "Scenja tabemaculi, &c.," in which it is
said that (the ornament of the church) Jesus "hosdedit eiimios
sculpendi in arte magistros . . . Quos geuuit ambos urbs Moguntina
Johannes, librorum insignes prothocaragmaticos," which is regarded
as an allusion to Johann Gutenberg and Johann Fust as first
printers. (K) In the same year (1468) Johannes Andreas, bishop
of Aleria, says, in the dedication of his edition of St Jerome's
Epistles, published in that year (13th December) at Rome, to Pope
Paul II., that "Germany is to be honoured for ever as having been
the inventress of the greatest utilities. Cardinal Cusa wished that
the sacred art of printing, which then (under Cardinal Cusa, who
died 11th August 1464) seemed to have arisen in Geimany, wero
brought to Rome." (L) In 1470 Guil. Fichct, in an octastichon
inserted in the Paris edition of 1470 of the Letters of Gasparinus
of Bergamo, exhorts Paris to take up the almost divine art of writing
(printing) which Germany is acquainted with. In the same year
Erhard Windsberg writes to the same effect in an epigram inserted
in the Epistolas Phalaridis published at Paris about 1470. Qi)
In 1471 Ludov. Carbo speaks, in the dedication of the Letters of
Pliny to Borso, duke of Modena, of the Germans having invented
printing. Nicolaus Gupalatinus speaks (Venice, 1471) of a German
being the inventor of printing, and Nicolaus Perottus of the art
which had lately come from Germany. (N) On 21st May 1471
Nicolas Jenson published an edition of Quintiliau, edited and
revised by Ognihene de Lonigo (Omuibouus Leoniccnus), who in the
preface speaks of its priuter as " librariae artis mirabilis inventor,
non ut scribantur calamo libri, sed veluti gemma imprimantur, ac
prope sigillo, primus omnium ingeniose demonstravit." (0) About
1472 the first tliree printers of Paris published Gasparinus Perga-
niensis's Orthographies Liber, to which is prefixed (in the copy
of the university of Basel) a letter, dated 1st January, from Guil-
laumo Fichet. prior of the Sorbonne, to Robert Gaguin, in which he
says that "it is rumoured in Germany that not far from the city of
Mainz a certain Johann Gutenberg (Johannes, cui cognomen Bone-
inontano) first of all invented the art of printing (impressoriam
artem), by means of which books are made with lettera of metal, not
with a reed (as the ancients did), nor witli the pen (as is done at
present)." (P) On 14th July 1474 Joh. Philippus de Lignamine pub-
lished at Rome Chronica Summorum Pontijicum Imperal rrumquc,
in which we find, behveen two entiies, relating one to 14th July
1459 and the other to 1st October 14.59, an undated paragraph in
which it is said that Jacobus with the surname of Gutenberg of
Strasburg and a certain other one named Fustus, " imprimendarum
litterarum in merabranis cum metallicis formis periti, treceiitas

cartas quisque eorum per diem facere innotescunt apud Moguntiam
Germanic civitatem." The same is said of Wentelin, and (under
1464) of Conrad Sweynheym, Arnold Pannarts, and Udalricus Gallus.

(Q) On 23d May 1476 Peter Schoeffer issued the third edition of the
Itistitutiones of Justinian, with the same imprint as in the edition

3 The earliest is perhaps the Dnnatns issued by Peter Schoeffer, possibly
before 1-156, the colophon of which s.-tys that it was finished; "Arte nova
imprimendi seu caracterizandi . . . absque calami exai-atione."
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of 1468 (see testimony I), but with the addition that Maiuz is the

" impressorize artis invenirix elimatvixque prima." (R) In 1478 an

edition of the Fasciculus Temponim was issued at Cologne, in which

it is stated under the year 1457 that the printers of books were

multiplied on earth, deriving the''origia of their art from Mainz.

The earlier editions merely stated that the printers of books were

multiplied on earth. (S) In 1483 Matthias Palmerius of Pisa pub-

lished at Venice the Chron. Euseb., in which under the year 1457

it is stated that students owe a great debt to Germany, where

Johannes Guttenberg zum Jungen, knight of Mainz, inveuted the

art of printing iu 1440. (T) In the same y ar Jac. Phil. Foresta of

Bergamo published Supplementum Chronicorum, in ivhich he says

under the year 145S '.hat the art of printing books was first dis-

covered iu Germany, according to some by Guthimberg of Strasburg,

according to others by Faust (see V), according to others by Nicolas

Jensen (see N). (V) On Cth March 1492 Peter Schoeffer published

the Nicdersdchsische Chn ,dk of Courad Botho, saying in the colo-

phon that it was '' geprent . . . in . . . Mentz, die eyn anefangk

is der prentery." (X) At the end of 1494 two Heidelberg professoi-s,

Adam Wernher and Job. Herbst, composed some Jjtin verses in

honour pf Johannes Geustleisch (a family name by which X3utenberg

was koB^ii, and which was turned into the Latin Ansicarus), whom
they caTled "primus librorum impressor" and " impressorise artis

inventor primus."' (Y) In 1499 Jacobus Wimpheling (bom at

Schlettstadt 1450, died 1528) published (at Mainz, by P. Friedberg)

an Orfltio m Memoriam ilarsilii ab Inghen (d. 1396), in which he,

on leaf 22a, praises Joannes Ansicarus in verse on account of his

invention at Mainz. (Z) These verses are preceded by an epitaph

on Johann Gensfleisch, " artis impressoriae inventor" and "repertor,"

written in Latin by Adam Gelthus, a relative of Gutenberg. (AA)

In the same year Polydore Vergil {De Invcntoribits Rerwn, Venice,

1499, lib. ii. cap. 7) says that a certain Peter [Schoeffer ?], a German,

invented in 14i2 the art of printing at Mainz in Gei-manj, as he

had heard from the- latter's countryman ; this statement was re-

peated in a Venice edition of 1503. In later editions " Peter" was
altered to "Job. Gutenberg." (BB) In the same year Koelhoff,

printer at Cologue, published Cronica van der hilligei' Stat van

Cocllen, in which on fol. 312b it is said : (1) The art of priuting was
found first of all in Germany at Mainz about the year 1440

; (2)

from that time till 1450 the art and what belonged to it were investi-

gated
; (3) and in 1450, when it was a golden year (jubilee), they

began to print, and the first book that they printed was the Bible

in Latin, in a large letter, resembling that with which at present

missals are printed. (4) Altiiough the art was found at Mainz in

the manner in which it is generally employed now, yet the first pre-

liguration was found in Holland from out the Donatuscs which were

printed -there before that time, and from and out of them was taken

the beginning of the aforesaid art, and it was found much more
jnasteriy and exact (suUilis) than that other manner was, and has
become more and more artistio. (5) Omnibonus wrote in a preface

to Quiutilian, and in some other books too, that a AValloon from

France, named Nicol. Jenson (see N), discovered this art ; but that

is untrue, for there are those still alive who testify that books were

printed at Venice before Nicol. Jenson came there, flri*l began to

cnt and make letters. (6) But the first inventor of ]irinting was a

citizen of Mainz, named Junker Johan Gudenburcb. (7) From
Meimz the art was introduced first of all into Cologne, then into

Strasburg, and afterwards into Venice. (8) The origin and progress

cf tho ait were told to the writer verbally by Ulrich Zell of Hanau,
still printer at Cologne {anno 1499), through whom the said art

came to Cologne. (CC) In 1501 Jacob ^^^impheli^g (see Y), who
stated in his Oratio Querulosa contra Invnsores Sacerdotum^ Flam-
inum, kc., published at Delft c. 1495, that chalcography had been
invented at Mainz, published a work (Gcrmania, Strasburg, Job.

Priiss, 1501) in which he says (on p. 43) that the invention was
made at Strasburg by Johann Gutcnoerg of Strasburg, and that it

fras perfected at Mainz. (DD) In 1503 Johann Schoeffer (the son
of Peter Schoeff'er and the grandson of Johann Fust) published an
-edition of Hermes Trismegistus, in which he represents himself as

one of the most distinguished citizens of Miinz, descended from the

most fortunate race who invented the art of printing. (EE) In
1504 Ivo AVittig, who was a relative of Gutenberg, and a canon
and the keeper of the seal of the St Victor cathedral near JIainz

(of which Gutenberg had been' B lay member), erected in the house
** Zum Gutenberg " a memorial stone and an epitaph to Job. Guten-
berg of Mainz, "qui primus omnium litteras iere imprimendas
invenit." .(FF) In 1506, in the German translation of Livy pub-
lished by Johann SchoeSer (see KK), the ledica*ion to the emperor
Maximilian, which was probably written by Ivo \Vittig (see EE),
speaks of Johann Giittenbergk as inventor of printing (1450) and
Johann Faust and Peter Schoeffer as improvers of the art. This

work was reprinted six times (1514, 1523, 1533, 1551, 1 id3) with

the same dedication ; but in 1509 the Breviirium Moguntinum
says that it was printed at the expense and trouble of Johann

' These verses were not published at the time, but in the 19th century by F.

J. Mone, Q^KHerisimml. tlir L.-ndesgach., iii. 163, from the contemporary
Its oJ'4iiam Wernher, preserved in *.he arclii\e3 of Carlsruhe.

Schooffei, whose grandfatlier (i.e., Joliaiiu Fust) was the first in-

ventor and author of the art of printing (see DD). (GG) In 1505
Jacob Wimpheling, in his Bpilhomn Gennanorum (Strasburg, 1505),

asserts (on leaf xxxviii b. and xxxix a.) that in 1440 Johann Guten-
berg of Strasburg inveuted there the art of printing. And in 1507,

in his Catal. Episcoporum Argent. (Strasburg, 1507), he says that

the art was invented, though in an inipeifect manner, by a certain

Strasburger, who afterwards went to Mainz and joined others work-
ing and tiying the same art, where it was, cnder the guidance of

Johann Gensfleisch, peifectcd in the house " boni montis" (Guten-

berg). This he repeated in 1515. (HH) About 1606 Johannes
Trithemins wrote his Chronicon of Spanheiin, published at Frank-
fort in 1601, in which he says (p. 366) that the art of printing

books was discovered afresh at Mainz by Johan Gutenberg, who,

after having spent all his propeity in accomplishing the new in-

vention, perfected it by the advice and assistance of Johann Fust.

The first propagatoi of the new art was, after the inventor, Peter

Schoeffer. (II) In 1515 Johann Schoeffer published Joh. Tri-

themius's Comjei^dium -^ive Ilreviariia,i Historiee Eiaiicoru^n, and
said in the colophon that the book was published at Mainz, the

first inventress of the art of printing, by Johann Schocffei', grand-

son of the late Johann Fust, the first author of the said art, who
finally from his own genius commenced to excogitate and to investi-

gate the art in 1450, and in 1452 perfected it and eonimenced
printing, assisted by many necessary inventions of Peter Schoeffer

von Gernsheim, his servant and adopted son. Johann Fust and
Peter Schoeffer kept this art secret, binding all their seivants and
domestics by oath never to reveal it ; but in 1462 it was spread by
the same domestics into divers countries. (KK) On 9th December
1518 the emperor Maximilian accorded to Johann Schoeffer the
privilefre of printing I.ivy (1618-1519), and says in it that " he has

leanied and been advised on the faith of worthy testimonies that

the ingenious invention of chalcography was effected by the printer's

grandfather." (LL) In 1519 Joh. Thurmayer Aventinus (1474-1534)
;vrote that "in 1450 Joannes Faustus, a German, a citizen of Mainz,
in\ ented a new kind of writing, called chalcography, and completed
it iu two years ; it was kept secret by him and Peter Schoeffer, his

son-iu-law, but divulged in Germany ten years afterwards by Faust's

servant, Johannes Guttenlierger, a StrasUurger." (MM) In a pedi-

gree of Lourens Janszoon Coster of Haarlem and his descendants,

drawn up not later than 1620, it is asserted that in 1446 "he
brought the first print into the world." This document, of which
the date 1446 seems to have been altered into 1440, is preserved
in the Haarlem town library. (NN) In 1520 Johan Schott, a

printer at Strasburg and grandson of Johan Mentelin, the fiist

printer of that town, published an edition of Ptolemy, at the end
of which he printed the arms of his grandfather with the following

legend :
" Insigne Schottorum Familise ab Ffiderico £om. Imp. III.

Joan. Mentelio primo Typographiae Inventori ac suis concessum ;

Anno Christi 1466." Apart from the assertion that Mentelin was
the inventor of printing, we may remark that the emperor Frederick
III. raised Mentelin to the rank of a nobleman in 1466 and granted
him new arms. (00) About 1533 the Neapolitan Mariaugelo
Accorso, who had resided at the court of Charles V., wrote on an
edition of Donat-us (in the' possession of Aldus Manutius, jun.) that

"Joh. Faust of Mainz first discovered the art of printing with
metal types, which afterwards he made of lead ; his son Peter
Schoeffer added afterwards much to polish the said art. This
DonatHS and Con/essionalia were printed first of all in 1460. Faust
derived the suggestion from a JDonatiis printed before in Holland
from an engraved block." This paragraph is found on p. 411 of the
Biblioth. Apost. Vaticana of Angelo Roccha (Rome, 1591). Some
conjiJer its latter part to have been derived from the Cologiic

Chronicle (BB), and it seems probable that it was a mixture of some
of the above testimonies. (PP) In 1536 Johan Schott (see NN)
published ffistorien Handt-Buchlein (Strasburg, 1536), in which
(on leaf b' and b") he says that "Hans Mentlii. of Strasburg in-

vented the art, which, through infidelity, was brought to Mainz."
On the strength of this and other statements (CC, GG, NN)
the bicentenary of the Strasburg invention was celebrated there

in 1640. (QQ) In 1541 Joh. Arnold (Bergel or) Bergellanus,
who had settled as press -reader at Mainz two years previously,

published his Encomium Chalcographise (Mainz, Fr. Behem, 1541,
4to), in which the lawsuit between Fust a.\A Gutenberg (A) is

alluded to for the first time. Bergel had read Tritheim's books
(HH), in which the invention is ascribed to Johann Gutenberg with
two.coadjutors, Johann Faust ai.d Peter Scl.oetfei, which he (Bergel)

had heard confirmed in con\ crsations with Mainz citizens ; he had
also seen some old tools prepaied loi the woik by the originators
which were still in existeuce. Gutenbeig ii.vei.ted it in 1450.
(RK) About 1561 Jan \'an Zuren (boiu at Haailem in 1517) and
Dirk Volkerts Coornhert (born at An.steidam in 1522) established
a printing office at H.iailem. Of the former it is alleged that ho
had compiled a work on,the invention of pi inting, which is presumed
to have been lost during the siege of Haarlem in 1573. It was not
publicly spoken of till 1623^ when Petei Sciiveiius published his
Laurccranz voor Laurens Cosher. Sciiveiiu^ had only found the
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title, preface, and introduction, in which Van Zuren contended that
the first foundations of the art were laid at Haarlem, and that it

afterwards accompanied a foreigner to Mainz. In this introduction
he does not mention the name of the inventor, nor a date, but points

in indefinite terms to the house of the inventor as still existing.

JSS) In the same year (1561) Van Zuren and Coornhert published

an edition of the Oficia Ciceronis, in which the latter, in a de-

dication to the magistracy of Haarlem, refers to the rumour that

the art of printing books was invented first of all at Haarlem, and
was brought to Mainz by an unfaithful servant and much improved
there. He adds that very old and dignified persons had often told

him, not only the family of the inventor, but also his name and sur-

name, and had explained the first crude way of printing, and pointed
out to him the house of the first printer. (TT) In 1566 Luigi Guicciar-

dini, a Florentine nobleman who had visited the Netherlands and
had resided many years at Antwerp, finished a description of the
Netherlands (published in 1567), in which, alluding to Haarlem,
he speaks of the invention there according to the assertiono of the
inhabitants, the evidence of some authors, and other remembrances ;

the inventor died before the perfection of his art ; his servant went
to Mainz, where he perfected the art, and hence the report that it

was invented there. (VV) About 1568 (it is calculated) Hadrianus
Junius wrote his Balavia, published at Leyden in 1588, with two
•prefaces, dated, the one from Leyden, 6th January 1575, the other
from Delft ad annum salutis 1575. On p. 253 he says that the
opinion that the forms of the letters whereby books are printed
were first discovered at Mainz is very inveterate, but old and
eminent inhabitants of Haarlem had assured him that they had
heard from their ancestors that there lived at Haarlem, more than
128 years before, in a decent house then existing, near the market-
place, opposite the royal palace, Lourens (son of) Jan, surnamed
Coster, who, while walking in the wood near Haarlem, began to

shape beechen bark first into figures of letters, by which, reversely

impressed one by one on paper, he composed one or two lines to
serve as an example for the children of his son-in-law. When this

succeeded, he began to contemplate greater things, and first of all

invented, assisted by his son-in-law Thomas (son of) Peter, a more
gluey and substantial kind of ink (as the ordinary ink was found
to blot), with which he printed whole tablets with pictures, with
the letters added. Junius had seen books of this kind printed by
Coster'(the beginnings of his labours) on the rectos of the leaves

only, not on both sides ; the book was written (in Dutch) by an
anonymous author, and entitled Speculum Kostrz Salutis, in which
care was taken that the blank versos could be pasted together, so

that the blank pages should not present any uusightliness. After-

wards (Coster) changed the beechen characters into leaden, and the
latter again into tin ones. Very ancient wine-pots cast of the
remains of these types were still to be seen in the house of Lourens,
which was afterwards inhabited by his great-grandson Gerard (son
of) Thomas, who had died an old man a few years before. When
tie new merchandise attractcJd purchasers everywhere, workmen
were added to (Lourens's) household, among whom was a certain

John (whether, as "was suspected, Faust, or another of the same
name, Junius did not inquire), who was bound to the work of print-

ing by oath. But, when he thought he knew the art of joining
the letters and of casting the types, &c., he stole away, when every-
body had gone to church, the whole apparatus of the types and the
tools prepared by his master, and hastened to Amsterdam, thence
to Cologne, until he arrived at Mainz, where he could remain in
eafety, and, having opened a work-office, issued within the space
of one year," about 1442, the Doctrinale of Alexander Gallus and
the Tracts of Petrus Hispanus, printed with the same types which
Loniens had used at Haarlem. Junius recollects that Nicolaus
Gale, his tutor, a man of firm memory and venerable old age, had
told him that as a boy he had often heard a certain bookbinder
Comelis (a man of more than eighty years of age, who had been
an nnder-workman in the same office) narrating the story of the
invention (as he had heard it from his master), the polishing and
increase of the crude art, &c., and cursing those nights which he
bad passed, during some months, with the culprit in one bed. The
burgomaster Quirinus Talesius admitted to Junius that he had
formerly heard nearly the same from the mouth of the same book-
binder. (XX) In 162S Scriverius in his Laurecran: {sco RR) placed
the date of the Haarlem invention as far back as 1428, and men-
tioned as its inventor Lourens Janszoon, sheriff of Haarlem. He
asserts that the art of printing appeared, " not in the manner as
it is used now, with letters cast of lead and tin, but a book was
cut leaf for leaf on wooden blocks," and the Haarlem inventor was
robbed in 1440 by Johan Gutenberg. Scriverius based the date
1423 upon a Hebrew Chronicle compiled by Joseph ben Meir (bom
1496, d. c 1575), and published in 1554 at Sabionetla by Coraelius
Adelkind, where, under the year of the Jewish era 5188 ( = 1428),
the author mentions a book (without giving the title) printed at
Venice and seen by him. Scriverius, being convinced that this
could only refer to a book printed at Haarlem, applied the entry
tt a xylographio Biblia Paiipcmm, of which he gave a description,
tcgether with several other block-books and early printed books,

23—25

(YY) In 1639 Boxhorn pushed the date of the Haarlem invention
hack to 1420, referring, as his authority, to the same ChronicU of
Rabbi Joseph. Since that time the date of the Haarlem invention
has been variously placed between 1420 and 1430.

Later testimonies are mere repetitions of eaxlier state-
ments.i We need not say much about the story of Antonio
Cambruzzi, who asserted that Pamfilo Castaldi invented
printing at Feltre, in Italy, in 1 456, and that Fausto Comes-
burgo, who lived in his house in order to learn the Italiaa
language, learned the art from him and brought it to
JIainz ; this story, however, has found so much credence
that in 1868 a statue was erected at Feltre in honour of
Castaldi. Nor need we speak of Kuttenberg in Bohemia,
where John Gutenberg is asserted to have been born and
to have found the art of printing. We may also pass over
Johann Fust, later on called Faust (testimonies P, T, DD,
FF, II, KK, LL, 00), as we know from the !Mainz law-

suit of 1455 (A) that he had simply assisted Gutenberg
with loans of money. We may also pass over Johann
Mentelin of Strasburg (testimoniesNN, PP), onlyremarking
here that he had already printed a Bible in 1460, and that

he is mentioned in Strasburg registers as a chrysographer
or gold-writer from 1447 to 1450 ; but of his whereabouts
between 1450 and 1460 there is no record. That he had
gone, or had been called, after 1450 by Gutenberg to Mainz
has been asserted but not proved, and there is no reason

why he should not be one of the two Johannes alluded to

as the prothocaragmatki of Mainz in the Justinian of 1468
(testimony I.). That Nicolas Jenson came to be regarded

in certain circles and for a time as thd inventor of printing

is owing to testimony N being misunderstood. There re-

maW, therefore, to be considered the testimonies which bear

on the rival claims of Haarlem and Mainz. The contro-

versy between Germany and Holland was publicly started

as early as 1499 by the Cologne Chronicle (testimony BB),

that between the two towns mentioned not publicly before

1561 (testimony RR) ; while no rival inventor to Guten-

berg was mentioned publicly and in print earlier than

1588 (testimony W).
Let us first consider the claims of Germany and Mainz as centred Claims i(

in the person of Henne ( = Hans or Johann) Gensfleisch, called Gnten-
Gutenberg or Gudenberg, the latter name derived from his mother, berg.

whose maiden name was Elsa Wyrich, who lived in the " Hof zum
Gutenberg " at Mainz. He is supposed to have been born at that

town about 1400. He is first mentioned in a Mainz document,
dated 16th January 1430. In a document of 28th March 1430 he is

spoken of as being "not in Mainz." Documents from 14th JIarch

1434 to 18th September 1444 prove him to have been at Strasburg

during that time, and documents dated respectively 17th October

1448, 6th November 1455, 21st June 1457, 10th April 1461, show
that he was in or near Mainz on those days. By a decree of 17th

January 1465 the archbishop of that town rewatded him for "his
services," and in the bond of Dr Homery, dated 26lh February

1468, he is spoken of as dead. There are, moreover, six forged

documents (including some relics of an ancient press bearing the

date 1441) respectively dated 24th March 1424, 1437, 3d July 1453,

20th July 1459, 19th June 1463, and an entry in an anniversarium

which has been applied to Gutenberg, but does not concern him
(see Hessels, Outenberg),

In former years, when printing was believed to have been invented

in 1440, the records of the Strasburg lawsuit of 1439, between

Gutenberg and some Strasburg ai-tisans about certain industrial

undertakings (as the art of polishing stones, the inanufacture oJ

looking-glasses), were considered to prove the invention of printing

at Strasburg, not, however, by Mentelin, as had been thought by

some (testimonies NN, PP), but by Gutenberg. The records came

to light about 1740, just when Schoepflin, the principal discoverer,

had been commissioned to search for documents of this kind.

Doubts may bo suggested as to their genuineness, but they have

all perished, partly during the revolution of 1793 and partly during

the siege of Strasburg in 1870. However, nobody would no>='

assert that printing was invented in 1439 or at Strasburg ; and

those who still believe that Gutenberg was the inventor of printing

refpr to them only as showing that he was a mechanic as early as

1409, and that he understood the art of pressing."

I Over a hundred cf them have been collected ty Ger. Ueerroan, Originu

Typogr., li. p. 63 J.). __ ,^, .
» Bee Hessels, CiiUnUri, pp. 23, 1S5, 4c
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The first document that connects Gutenberg with the art of print-

ing is the notarial instrument of 6th November 1455 (testimony

A). But it says nothing of an invention or a new mode of print-

ing. And yet the occasion was such as to malte it almost imperative

on Gutenberg to mention it, for be bad spent 1600 guilders of

Fust's money, apparently without printing anything,' and was on

the point of being robbed by the latter and having taken away

from him all that ne had made and done to give effect to his idea

or invention. In the next testimony (B), i.e., the earliest Mainz

books with printed dates (1457 to 1467), there is evidence that the

new art of printing is not only not kept secret but fuUy appreciated

at Mainz, and its importance fully realized and advertised ; but,

thonfh they speak of a "nova ars imprimendi" and an "adinventio

imprfmendi," there is not a syllablo as to a Mainz invention or

ii>verrtor. In testimonies C and D (the Callwlicon of 1460) there

iS"again not one word about an invention or an inventor, or about

^ainz. Yet Gutenberg is supposed to have printed the Ca^holicon
;

and it is incredible that he, who had been ^vronged and robbed

By his two rivals (Fast and Schoeffer), should agree with them in

explaining and proclaiming the new art, but never with one word
assert his claim to the honour and profit of the invention,: if he had
pade any, and should even omit his name, whereas he saw his two

fivals never neglect to print their names in full on every book
which they published. Those who believe that Gutenberg was
the inventor of printing suggest that he kept silent, as otherwise

his creditors would hava seized his copies and his printing office.

But this explanation canact bo accepted ; for the verbose colophon

at the end of a gigantic' folio book like the Catholicon, published

at a time when there were perhaps not more than three printing

offices in the world, was calculated to draw attention to its printer

and his residence, not to conceal him. Testimony F (1466) is no
longer regarded as having any reference to Gutenberg or the inven-

tion of printing. H (1468) was formerly thought to mean :
" I,

the book, am cast {i.e., its types are cast) in the Mainz city, and
the house whence the type came (=where the type was invented)

produced me." But of late years it has been shown that the author

of the book, Johann Fons, was Peter Schoeffer's press-corrector.

And, as he no doubt resided in Schoeffer's house, the two lines evi-

dently mean :
" I am a little book cast in Mainz, and I was born

( = written) in the same honse whence the type comes ° (= where I

am printed)." Testimony I (also of 1468) speaks of two Johannes
(Gutenberg and Fust) as the " prothocaragmatici librorum quod

genuit urbs Moguntina." But tliis certainly means, not that the

first printers of books were born at Mainz, but that the two
Johannes were the chief printers of books (born) produced at Mainz.

.' When we now place together the clear documentary testimonies

(A to I) of the first fourteen years of printing (1454 to 1468) at

Mainz, we see that they all come from Mainz itself. Everybody
connected with the art speaks of it in the most public and un-
reserved manner ; its importance is as fully realized and advertised

during that period as it is in the present day ; the German nation
is even congratulated on possessing it ; there is never any secrecy

about it ; once (about 1456) it is even called a new art. But, in

the midst of all this publicity, the art which Mainz and Germany pos-

sess is never said to have been invented at Mainz. The supposed
Mainz inventor (Gutenberg) even speaks himself on two occasions

(in the' lawsuit of 1455 and in the Catholicon of 1460), but never
says that he had made an invention. The archbishop, too, speaks
publicly of Gutenberg in 14G5 (testimony E), and rewards him for

services, but does not speak of him as the inventor of printing,

nor even as a printer. Nor does Dr Homery, in his letter to the
archbishop (testimony G), in which lie refers to. Gutenberg's print-

ing apparatus, call him the inventor of printing'.

In 1468 we enter on a new phase in the history of the invention.
Even if we reject testimony I as being merely Joi^l, testimony K
(1463) speaks of the art of printing as having arisen in Germany.
This testimony, however, does not come from Germany, nor from
Mainz, but from Italy, and is supposed to owe its inspiration to the
two German printers who had established a printing office at Subiaco
l,n 1465, and in 1467 at Rome, and who most likely learned their
craft at Mainz. But, as the two printei-s are mentioned in the
testimony, and as it does not speak of Gutenberg, nor of Mainz, it

is far more likely that it was merely derived from the colophons of
Fust and Schoeffer, or from something that Cardinal Cusa had
beard during his embassies la Germany. To the Mainz colophons
we must also ascribe (a) the two testimonies of 1470 (L) and (6)
the three of 1471 (M), all five of which come from France and Italy.
At last, in 1472, we find in testimony the invention of printing
ascribed to Gutenberg of Mainz, but it is mentioned as a rumour,
and comes from France. Guil. Fichet of Paris, who gives it, is

supposed to have heard the rumour from the three Gorman printers

1 In line 42 Gutenberg distinctly Jedares that " he hoped that he was under
BO obliKatlon to Fust to devote the flrst 600 guilders to the work of the books ;"
and, as Fusl, by advancing the second sno guilders In H52, had become Guten-
berg's partnir, it seems clear that the^jtmer claimed in H54, when the trial
to calculated to have commenced, bis money and Ulterest because Gutenberg
had as yet not printed anything.

• Venlt Is tie nresent not the perfect tense

who commenced printing at Paris in 1470 But, as two of them
had resided, immediately before they came to Paiis, in the univer-
sity of Basel, and arc supposed to have learned their art there,
the rumour is ascribed to " Bertolff von Hanauwe," who appears
in the lawsuit of 1455 as Gutenberg's servant, and who was printing
at Basel in 1468. Perhaps it came rather from information which
Fichet obtained from the St Victor cathedral, near Mainz, as he
speaks of the ait having been invented not far from that town.
Testimony P (1474) again comes from Italy, from Koine, and «-a»

perhaps derived from one of the German printers settled there at
that time. It merely speaks of Gutenberg, Fust, and Wentelin as

printers, but says not a word which even touches upon the invention
of the art. In testimony Q (1476) we have definite mention of

ilainz as the inventress of the art ; it is given as an addition to the
•Mainz colophon of 1468 (see I). In 1478 Mainz is again mMtioned
in a Cologne testimony (R), which gives evidence of research, as it

is an amplification of an earlier one in which Mainz was not men-
tioned. Germany, Gutenberg, and JIainz are again mentioned ia

the Venetian testimony S (1483), which gives for the firet time
1440 as the date of the invention. In the same year we have two
earlier testimonies (P and N) worked into one (T), *o tlie effect that

Jrinting was iuvented either by Gutenberg or by Fust or by
enson. Testimony V (1492), which states that printing com-
menced at ilainz, is practically equivalent to Q. In 1404 and
1499 we have three German testimonies (X, Y, Z) as to Gutenberg
being the inventor of printing ; these, however, come, not from
Mainz, but from Heidelberg. Z is given by a relative of Gutenberg,

Adam Gelthus ; and, as the latter resided at Heidelberg, it is clear

that he was the real source of the other two Heidelberg testimonies

(X and Y). Two years later, when Wimpheling, the author of

testimony Y', had left Heidelberg, he ascribed (CC) the invention

of printing to Strasburg, though stating that Gutenberg was the

inventor. Testimony AA is recorded above to show the great con-

fusion that reigned in people's minds about the in^iention. AVe

must add to these testimonies those of 1504 (EE) and 1505 (FF),

which are owing to Ivo 'Wittig, a relative of Gutenberg, and a

canon and the keeper of the seals of the St Victor cathedral,

near Mainz, of which Gutenberg had been a lay member according

to its liberfratemitatis. Thus in the period from 1468 to 1505 we
have (1) several vague statements made in Italy and France as to

the art of printing bei'ng known or practised or invented in Ger-

many, statements which arose from the books and colophons pub-

lished at Mainz ; (2) one item of rumour in 1472 that Gutenberg
invented it near that town

; (3) two Mainz statements, of 1476 and
1492, and one Cologne statement, of 1478, that it was invented at

Mainz
; (4) three German statements, of 1492, 1494, and 1499, that

Gutenberg had invented it ; and (5) two Mainz statements, of 1504

and 1505, to the same effect. It is to be particularly noticed that

the statements (2, 4, 6) which speak distinctly of Gutenber" being

the inventor can be clearly traced to Gutenberg himself and two of

his relatives.

Seeing then how slender the basis is for the tradition that Contr*
printing was invented by Gutenberg at Mainz, and that even thisdictioiu

slender basis was not laid till fourteen years after the art had C'Uten-

been fully established and proclaimed in that city, we cannot be gj^^g
surprised to find the tradition promptly contradicted. This con-

tradiction was made in 1499 (testimony BB) in a Chronicle pub-

lished at Cologne. To facilitate the understanding of this testimony

it is divided above into eight sections. The first (taken from Hart-

mann Schedel's Chronicle, 1493), second, sixth, seventh, and eighth

are no doubt due to the compiler of the Chronicle, and must not be

connected with the third, fourth, and fifth, which, according to

the compiler, are due to Ulrich Zell, a printer at Cologne, wholiad
probably settled there about 1463, and had most likely learned his

art at Mainz, as he called himself "clericus Moguntinus." As
Zell's testimony leaves to Gutenberg nothing but the' honour of

having perfected the art, various attempts have been made to ex-

plain away this account. As Ion" as no typographicilly printed

Donatxia had been found that could be fitted into Zell's account,

it was argued that he meant Donatuses printed from wooden blocks

;

and this argument Is brought forward even at the present time.

But a practical printer like Zell must have been able to express

himself to that effect if he had really meant to say so ; and, as

blo'ck-printing was not less practised in Germany than in Holland,

we could hardly assume that things printed in Holland would have

inspired the German inventor rather than the same things printed

in Germany. That testimony 00 speaks of a Donalus printed from

wooden blocks may be ascribed to the notion arising at that time

(c. 1533) that block-printing had given rise to typography. It has

also been asserted that Holland in the Chronicle means Flanders

;

but the Chronicle is usually very correct in geographical matters.

It has also been suggested "that ZeJl most likely learned his art in

Fust and Schoeffer's office and invented the passage to injure the

reputation of Gutenberg, who had been their enemy. Finally it

has been said that Zell did not suggest or -R-rite the passage at all

;

but it is hard to see how this can be maintained in face of the com-

piler's own statement to that iSi"A. Therefore, all these suggea-
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tioi.3 failing lo weaken Zcll's testiniouy, we must see liow far it can

be brought into harmony with other circuinstances and tlie testi-

monies ilM, KR, SS, TT, VV, XX, YY, which claim the honour of

the invention for Haurleni in Holland. Testimonies RR and SS
do not mention the ;iame of the inventor. But the former is a

Tnere introduction destinti for a complete book that was lost during

the siege of Haarlem in 1573 before it was printed ; we are, there-

fore, not entitled to say thit Van Zuren did not know the name.

SS may have omitted "the name, because the publication of Van
Zuren's work was in contemplavioa at the time that it was written.

That Guicciardini (testimony TT) ai 1566 did not mention the name
of the reputed Haarlem inventoi cannot be considered as an in-

dication that it was not known ot had not yet been "invented "

when he wrote, as his accounts ol the cities of the northern

Netherlands are all very meagre and were for the most part

derived from correspondence. In Junius's account (VV), however,

we find every particular that could be desired. He begins by re-

ferring to the difficulty of vindicating the honour of the invention

for Haarlem on account of the deep-rooted and general opinion that

it took place at ilainz. Ho then mentions vhat Lourens (son of Jan)
surnamed Coster resided at Haarlem "more than 128 years ago"' and
gives us to understand that in the year indicated by that phrase

he invented the art of printing. As Junius'^ book was not pub-
lished till after his death, in 1588, and the two prefaces in it are

dated 1575 (he died 16th June 1575), the nunibt.r 128 is supposed to

go back from the date when he actually wrote his account, which he

13 calculated to have done about 1568. Thus v,-f get the year 1440

as the supposed date of the Haarlem invention, though, if we based
our calculation upon the date of the preface, thw year 1446 or 1447
would have to be assumed. But, as Junius adds that Coster's types

were stolen by one of his servants, who fled with them to Mainz,
and establishing there a printing office printed within a year's time,

in 1442, two books, he must, if this latter date is correct, have
meant 1440. By testimonies XX and YY we see that in the 17th

century the date of the Haarlem invention was first put back as

far as 1428, then to 1423 ; and since then it has usually been re-

garded as 1423, especiallyafter it was discovered that the Haarlem
wood where Coster is said to have cut his wooden letters was destroyed

during a siege in 1426.

The researches as regards the reputed Haarlem inventor have
•hitherto not been made in a manner adequate for scientific purposes.

It would appear that by the pushing back of the date of the inven-

tion, in spite of Junius, to 1420-1428, two inhabitants of Haarlem
have been mixed up by the Dutch authors on the subject. (1)

Lourens Janszoon, who never bore the surname Coster, and whose
existence seems to be authenticated by documents from 1404 to

1439, was sheriff, and a wine merchant and innkeeper, and is sup-

posed to have died in 1439. About 1870, however, researches

brought to light that there had been (2) a Lourens Janszoon Coster

at Haarlem,, duly authenticated by genuine official documents as a

chandler and innkeeper, from 1436 to 1483, who went away from
Haarlem in the latter year. The name of this man and some genea-

logical p.articulars known of him fit into the story of Junius,

though there are certain particulars in Junius's account which
cannot yet be properly explained.

Junius bases his account of the Haarlem invention on three

books, a Dutch edition of the Spcctduui Httvianm Salvationist

the Docl7-inalc, and the Tracts of Petrus Hispanus (Pope John XXL).
The first work, he said, was printed by Coster himself as a first

specimen of his art, and it would seam from his words that he con-

sidered the work to be printed 'vith wooden types. The two Dutch
edJtiois o( the Sf culum, however, i 5re printed, like the two Latin

edi.icns c* th same work, wit); movabis metal type, though in one

of the Latin editions there are twev-ty leaves the text of which is

printed apparently from wooden blocks. The Docirinalc and the

Tracts of Hispanus were printed, Junius says, at Mainz by Coster's

workman with the types which he had stoltn from Coster. Of the

Hispanus Tracts no edition has yet come to light that would answer

!«rly io Junius's description. But of the Doclrinale we have four edi-

)utch tions, all printed in the same type (i.) as the four editions of the

jrpes. Spccnhtm, AVith these same types are printed no less than six

editions of the short Latin grammar of ^lius Donatus; and editions

of this school-book printed in Holland were, according to Zell in

the Cologne Chronicle, the models for the printing at Mainz, which
•{ommenccd about 1450. As there are no other editions of Donatus
ytrinted.in Holland that could be placed before the year 1450, the

llaims of Haarlem and Holland are based on them ; and we will,

therefore, briefly describe the types and books which must be con-

nected with the Specula, Doctrinalia, and Donatnscs just mentioned.

In one of the editions of the Speculum in Dutch occur two leaves

orinted in a different type (ii.) from the rest of the work. This

iype is in its turn so very much like another type with which a

work of Laur. Valla (Facetix Morales) is printed that we link it

(iii. ) on to the two just mentioned. Then again type iii. is, in

some ?f its capitals, identical with a type (iv.) used for a work of

Ludovi-us de Roma, Singularia Juris, at the end ofwhich, on the

last \^l, commences another work, printed in a different type (v.).

Type vi. is identical with typo v., except in its capital P, which is

larger. AVe have also works printed in two different ty|)es (vii.,

viii.) which both show such a great fimily likeness to each other
and to types i. to vi. that it would not be advisable to separate
them without evidence that they do not belong to the same office.

With these eight types, which we cannot at present separate, forty-
seven diiferent books were -printed, so far ,Ts we know at present.
In type i.:—four editions (two in Latin,' two in Dutch) of the
Speculum Humanm Salvalionis, a work which consists of woodcuts
with explanatory text underneath ; a Dutch version of The Seven
Penitential Psalms ; one Donatus of 27 lines ; two editions of
Donatus of 28 lines ; a Liturgical Book in 16mo ; tliree editions
of Donatus of 30 lines ; one Donatus, in French, of 29 and 30 lines
on a page ; four editions of Doclrinale of 32 lines ; one Catonis
Disticha of 21 lines. In type ii.:—two leaves only (49 and 60) of
one of the Dutch editions of the Speculum. In type iii. Lauren-
tius Valla, Faceti^ Morales, &c. In type iv.:—four editions of
Donatus of 24 lines ; Lnd. (Pontanus) do Koma, Singularia Juris ;

Lud. (Pontanus) de Roma (?), Treatise on Canonical Daw (?). In
type v.:—Pius II., Tractatus et Epitaphia (pvinted at the end of
the Singularia Juris) ; Guil. de Saliceto, De Salute Corporis

; one
Donatus of 26 lines ; five editions of Donatus of 27 lines ; one Doc-
lrinale of 25 lines ; one Doclrinale of 28 lines ; one Doclrinale of
29 lines ; one Doclrinale of 32 lines ; Catonis Disticha ; Guil. de
Saliceto, De Salute Corporis, together with Turrecremata, De Salute
Animse ; Pius II., Tractatus de Amore, kc. ; Pindar of Thebes, Iliados
Homericse Epitome, cum Prmfatione Pii II. ; another edition of the
same work. In type vi.:—one Donatus of 26 lines; one Dmiatita
of 27 lines. In type vii.:—one Donatus of 27 lines. In type viii:

—an Abeccdarium of two leaves and a Donatus of 31 lines.^

Type V. must have been in existence before 13th September 1474,
as there is evidence that a copy of the Saliceto, printed in that
type, was bought for the monastery of St James at Lille by its

abbot Conrad du Moulin, who filled that office from the end of 1471
to 13th September 1474. As a work in this type (the Tracts and
Epitajilis of Pius II.) is printed at the end of the Singularia Juris
in tyi>e iv., we may assume that this type existed a considerable
time before type v. As the books printed in types iv. and v. show
greater progress in style and workmanship than the books printed
in types i. to iii., we must assign the latter to an earlier period
than the former. There is indeed positive evidence that type L
must have existed a considerable time before the end of 1473, as
fragments of a Donatus printed in that type were used by a book-
binder at Haarlem to strengthen the binding of an account-book of

the cathedral church in tRat town for the year 1474. From these

facts alone'we may safely assume that none of the forty-seven books
can be dated after 1474, or, if any, only a few in types v. and viL

On the other hand, four of the works in tj'pe v. caiinot be dated
before 1458, as they bear the name of Pius II., who was not elected

pope till that year. When we consider that there are twenty differ-

ent editions of the Donatus printed in these types, and place an
interval of about eighteen months between the successive editions,

we get a period of some.thiity years from about 1445 to 1474 for

the issue of the twenty editions. That we reach the year 1445 by
such a calculation is purely accidental ; but there is evidence that

in 1446 and 1451 printed* Doctrinalia were bought at Bruges and
Valenciennes by Jean Le Robert, the abbot of Cambray, according

to two entries in his diary, preserved in the archives at Lille.

And, as we know positively that there was no printing done at Mainz
before 1454, nor anywhere -else so early, we can only apply these

entries to the Doctrinalia printed in Holland in the same types as

tb^ fcl^: edi^'.-.TC u' ?li Spccitlum (on which Junius based the trao

dit ot. i."i tut .iairiem vi.^ention), and six editions of the Donatus.

which we may fit into Zell's account. That the editions of the

Speculum, of the Donatus, and of the Doclrinale in type i. may bo

dated as early as 1445-1454 is clear when we compare them with

the earliest products of Mainz printing, for which the Donaiuses,

according to the Cologne Chronicle, served as models. For instance,

no difference in workmanship can be detected between the Dcmatuses

printed in Holland and the three editions of Donatus in the 36-lin«

Bible type .tnd the four .editions of the same in the 42-line Biblt

type, all seven presumably printed at Mainz and before 1456. Nor
is the workmanship of the Specula (in type i.) or of the Faceliss

Morales (in type iii.) different from or later than that of the Mainz
Catholicon of 1460.

It has been pointed out above that the first products or tne art

of printing were not meant to be anything but faithful imitations

of manuscript books, and that no material deviations from the

general plan become observable til! about 1473-l'477. Nowhere is

the plan of the MS. period more strictly adhered to than in the

1 Twenty leaves of one of the Latin editions are apparently printed from
wooden blocks, the text as well as the engravings,

3 For a detailed list of these books, and further particulars regarding tliem,'

see J. H. Ilesscls, Haarlem, the Birthplace of Ptrinting, London, 18S7, p. 25 57-

* The abbot speaks of Doririnofio "gette"or "jettezen moUe,"and the phrase
Is, as Bernard {Origlue, i. 97 s^.) shows by eight examples from 1474—the year
when printing is first officially spoken of in France—to 1503, and down to tht
present day, applied tO (ypograpfUcally.printed books only.
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forty-seven books of which Tve are speaking. They are aU without

Bienatures, without initial directors, without hyphens, without

catchwords, that is to say, witliout any of those characteristics

which we see gradually, one after the other, come into almost

eeneral use from 1473 (if not earlier) to 1480. The four editions

of the Speculum are aU entirely printed anopisthographically, the

woodcuts at the top of the pages as well as the explanatory text

(in type i.) underneath, which would hardly be the case if the

books had been printed after 1471, when the printing of woodcuts,

together with text in moTable types, had already been known for

cleVeu years. Their types have nothing in common,with any of

those used in the Netherlands after 1473, but remind us in every

respect of the earlier period of the Dutch block-books' and MSS.

They are all, so far as we know, without any colophon (except such

a word as explicit), which Would, for a collection of forty-seven

books, be incompatible with a period after 1471, but not with the

earlier period of the block-books' and MSS. Moreover, out of the

forty-seven books no less than thirty-five are printed on vellum,

which is incompatible with a period after 1471, when printing on

paper had become universal, but not with the earlier period of the

MSS.
Inven- There is, therefore, no reason w-hatever to discredit Zell s state-

tion at ment in the Cologne Chronicle of 1499, that the Donatxiscs printed

Haarlem in Holland were the models, the "beginning" of the art of print-

by in'', at Mainz, nor that of Hadrianus Junius in his Batavia, that

Coster, printing was invented at Haarlem by Lourens Janszoon Coster.

The two statements were made independently of each other. That

of Zell must be regarded as a direct contradiction of the vague

rumours and statements about an invention of printing at Mainz

in Germany by Gutenberg, which gradually crept into print in and

after 1468 in Italy and France, and which found their way into

Germany about 1476, after Mainz and Germany had given the

greatest publicity to the existence of the art in their midst for more

than twenty-two years, but had been silent about an invention

and an inventor. And, though Zell accords to Mainz the^ honour

of having improved the art and having made it more artistic, he

denies it the honour of having invented or begun it, and this latter

honour was never claimed by that town before 1476. Junius'a

account is the embodiment of a local tradition at Haarlem, the first

(written traces of which we have in a pedigree (testimony MM) of

'the family of the reputed Haarlem inventor, which must have ex-

isted at least as early as 1520. His account has been indirectly

:onfirmed by the finding of several fragments at Haarlem, all belong-

ing to the groups of books mentioned above, but still more by the

discovery of several fragments of the Donatuses printed in the

Speculum type, all used ?is binder's waste by Cornells, the book-

binder, the very man whom Junius alleges to have been the servant

of Coster. As the case stands at present, therefore, we have no

choice but to say that the invention of printing with movable

metal types took place at Haarlem about the year 1445 by Lourens

Janszoon Coster.

Early Types and their Fabrication.

We miist now take notice of two theories or traditions

which have been current for a long time as to some in-

tervening stage between the art of block-printing and the

i,rt of printing with movable cast types.^ One theory or

tradition would have it that the inventor of printing, after

the idea of single, individual, movable types had arisen in

his mind, practised his new invention for some consider-

able time with wooden types, and that he came only

gradually to the idea of movable types cast of metal.

Wooden Junius gives us to understand that in his opinion the Dutch

types. Speculum was printed with such wooden types. Of Johann Guten-

berg it was asserted that he printed his first Bible with wooden

types. The Mainz psalter, printed in 1457 by Joh. Fust and Peter

Schoeffer, was alleged to have been printed with wooden types, in

which case the 4th edition, published in 1502, and even the 5th

edition of 1516, would be printed with wooden types, the same

being used for them as for the editions of 1457 and 1459. Theod.

Bibliander was the first to speak (in 1548) of such types and to de-

scribe them : first they cut their letters, he says, on wood-blocks

the size of an entire page ; but, because the labour and cost of that

way was so great, they devised movable wooden tj'pes, perforated

and joined one to the other by a thread.^ Bibliander does not say
that he had ever seen such types himself, but Dan. Speckle or

Spccklin (died 1589), who ascribed the invention to Mentelin, asserts

that he saw some of these wooden types at Strasburg.' Angelo

1 Wedojiot allude to Tritheim's assertion that the Catholicon of 1460 was
printed from wooden blocks: for this Btory, which he declares he had heard
from Peter Schoeffer, if it -were true, would belong to the history of block-
printing. Nor need we speak of Bergellanus's verses (1541), in which he dis-

tinctly alludes to carved blocks.
3 CommenUitio de RalioM Commloii Omnium Liniptanim et Literarum, Zurich,

1643, p. 80.

> Citron. Argeiil., MS., ed. Jo. Schilterus, p. 442.

Rocchr- asserted in 1591 that he had seen at 'Venice types perforated

and joined one to the other by a thread, but he does not say

whether they were of wood or of metal.* In 1710 Paulus Pater

asserted that he had seen wooden types made of the trunk of a

box-tree, and perforated in the centre to enable them to be joined

together by a thread, originating from the office of Fust at llainz.'

BoJman, as late as 1781, saw the same types in a worm-eaten con-

dition at Mainz ; and Fischer stated in 1802 that these relics

were used as a sort of token of honour to be bestowed on worthy
apprentices on the occasion of their finishing their term.

Besides those who believed, in these wooden types from the fact

that the letters (especially in the Speculum) \aiy among themselvea

in a manner which would not be the case had they been cast from!

a matrix in a mould, there were authors and practical printers who!

attempted to cut themselves or to have cut for them some such)

wooden types as were alleged to have been used by the early

printers. Some of them came to the conclusion that such a process'

would be quite practicable ; others found by experiment that it

would, in the case of small types, be wholly impossible. Up to

the present time no book or document has come to light which can

be asserted to have been printed with such single, movable, wooden
types. But nearly all the experiments to which we have alluded

were made with the idea that the inventor of printing, or the earliest

printers, started, or had to start, withas large a supply of type as

a modern printer. This idea is erroneous, as.it is hardly any longer

denied that, for a good many years after the first appearance of the

art, printers printed their books (large or small) not by quires (qua-

ternions or q^uinternions) but page by page." Therefore, all con-
siderations ot the experimenters as to the impracticability of such
wooden types, on account of the trouble and length of time required
for the cutting of thousands of types, fall to the ground in face of
the fact that the earliest printers required only a very small quantity
of "type, in spite of the peculiar forms (combined letters, letters

with contractions, &c. ) which were then in vogue.

The other theory would have it that between t)locK-So.Jpt^

printing and printing with movable cast types there was f^^'

an intermediate stage of printing with " sculpto-fusi " types, *5Te8.

that is, types of which the shanks had been cast in a. quadri-

lateral mould, and the "faces," i.e., the characters or letters,

engraved by hand afterwards. This theory was suggested

by some who could not believe in wooden types and yet

wished to account for the marked irregularities in the types

of the earliest printed books.
Gerardus Meefman, the chief champion of this theory, based it,'

not only on the words of Celtes (Amores, iii. 3), who in 1502 de-
scribed Mainz as the city "quje prima sculpsit solidos lere char-
acteres," but on the frequent recurrence of the woi-d sculpius in the
colophons of the early printers (for Jenson and Husner of Strasburg,

see p. 681 above). Sensenschmid in 1475 said that the Codex J^us-

tinianus was " cnt" {insc^dptus), and that he had "cut" {smlpsit)

the work of Lombardus, In Psalterium. Meerman also explained
the account of the invention of printing by Trithemius' as mean-
ing that, after the rejection of the first wooden types, the inventors
discovered a method of casting the bodies only of all the letters of
the Latin alphabet from what tliey called matrices, on which they
cut the face of each letter ; and from the same kind of matrices a
method was in time discovered of casting the complete letters of
sufficient hardness for the pressure they had to bear, which letters

they were before—that is, when the bodies only were cast—obliged
to cut.* In this way Meerman explained that the Speculum was
printed in sculpto-fusi types, although in the one page of which he
gives a facsimile there are nearly 1700 separate types, of which 250
alone are e's. Schoepfiin claimed the same invention for Stras-
burw, and believed that all the earliest books printed there were
produced by this means. ,Both Meerman and Schoepfiin agreed
that engraved metal types (literm in s,re sculplm) were in use for

many years after the invention of the punch and matrix, mention-
ing among others so printed the Mainz psalter, the Catholicon of

1460, the Eggestein Bible ot li6S, and even the Prmccptorium oi

NiJer, printed at Strasburg in 1476. But the great difficulty con-
nected with the process of first casting the shanks and afterwards

engraving the faces of the types has become apparent to those who
have made experiments ; and it seems more probable that the terms

sculpcre, exsculpcre, inscnlpere are only a figurative allusion to the

first process towards producing the types, namely, the cutting of the

punch,, which is artistically more important to the fabrication of

types than the mechanical casting,—all the more as Schoefl"er in

1468 makes his Grammatica Vetus Rhythmica say, " I am cast at

4 Ve Bibtiotheca Vaticaiia, Rome, 1591, p. 412.
5 De Germanim Miraculo, Leipsic. 1710, p. 10.
* See, for instance, W. Blades, Li/e of Caxton, i. S9.
7 Annates Hirsaitgienses, ii. 421 ;

" Post hsc iuventis successerunt subtiliora,"

inveneruntque moduni fundendi formaa omnium Latini alphsbeti literarum,
quas ipsi matrices nominabant, ex quibus rursura seneos sive .?*'anneo3 charac-
teres (undebant, ad omnem pressuram sufhcientes, quos prius manibns sculpe-
bant." e Origines Typographicx, Tlie Hague, 1765, Append., p. 47.
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Mainz," an expression which could hai'ill}' be anything but a figura-

tive allusion to tlie casting of the types.

Granting that all tlie earlier works of typography pre-

served to us are impressions of cast-metal types, there are

still differences of opinion, especially among practical

printers, as to the probable methods employed to cast them.
It is considered unlikely that the inventor of printing

passed all at once to the perfect typography of the punch,
the matrix, and the mould. Bernard ' considered that the

types of the Speculum were cast in sand, as that art was
certainly known to the silversmiths and trinket-makers of

the 15th century ; and he accounts for the varieties observ-

able in the shapes of various letters on the ground that
several models would probably be made of each letter, and
that the types, when cast by this imperfect mode, would
require some touching up or finishing by hand. He ex-

hibits a specimen of a word cast for him by this process

which not only proves the possibility of casting types in

this manner but also shows the same kind of irregularities

as those observable in the types of tho Specuhim.
But here again it is argueJ that in types 'cast by tliis or any other

primitive inetliod there would bo an absence of uniformity in what
founders term "lieiglit to paper." Some types would stand higher
than others, and tlie low ones, unless raised, would miss the ink and
not appear in the impression. The comparative rarity of faults of
this kind in the Speculum leads one to suppose that, if a process of
Band-casting had been adopted, the dilficulty of uneven heights had
been surmounted either by locking up the forme face downwards,
or by perforating the types either at the time of casting or after-

wards, and holding them in their places by means of a thread or
wire. To this cause Ottley attributed the numerous misprints in

the Speculum, to correct which would have involved the unthread-
ing of every line in which an error occurred. And, as a still more
striking proof that the lines were put into the forme one by one,
in a piece, he shows a curious printer's blunder at the end of one
page, where the whole of the last reference-line is put iu ui)side

down, thus :

—

JQoe buad bespot elapenoe enoe niet uitetenoe. >

A " turn " of this magnitude could hardly have occurred if the
letters had been set in the forme type by type.

Another suggested mode is that of casting in clay moulds,

by a method very similar to that used in the sand process,

and resulting in siniilar peculiarities and variations in the

types.

Ottley, who was the chief exponent of this theory, suggested

that the types were made by pouring melted leail or other soft

metal into moulds of earth or plaster, after the ordinary manner
used from time immemorial in casting statues of bronze and other

articles of metal. But the mould thus formed could hardly avail

for a second casting, as it would be scarcely possible to extract the

type after casting without breaking the clay, and, even if that could

be done, the shrinking of the metal in cooling would be apt to

warp the mould beyond the possibility of further use. Ottley there-

fore suggests that the constant renewal of the moulds could be

effected by using old types cast out of them, after being: touched

up by the graver, as models,—a process which he thinks will

account for the varieties observable iu the different letters, but

which would really cause such a gradual deterioration and attenua-

tion in the type, as the work of casting progressed, that in the end
it would leave tte face of tlie letter unrecognizable as that with

which it began. It would therefore be more reasonable to suppose
that one set of models would be used for the preparation of all the

moulds necessary for the casting of a sufficient number of ty]ies to

compose a page, and for the periodical renewal of the moulds all

through the work, and that the variations in the types would be
due, not to the gradual paring of the faces of the models, but to

the different skill and exactness with which the successive moulds
would be taken. It is evident that the sand and clay methods of
casting types above described must be slow. The time occupied
after the first engraving of the models in forming, drying, and clear-

ing the moulds, in casting, extracting, toucliing up, and possibly

perforating the types required for one page, would exceed the time
required by a practised xylographer for the cutting of a page of
text upon a block. But he that has gone through the trouble of
casting separate movable types has a clear gain over the wood-
block printer in having a fount of movable types, which, even if

the metal in wliich they were cast were only soft lead or pewter,

might be used again and again in the production of any other page
of text, while the wood-block can oulv produce the one page which

1 OriQtne fit Vlmprinnrit, L 4(X

it contains. Moreover, only one IianJ could labour on the xylo-'
graphic block ; but many hands could be employed in the monld-
ing and casting of types, however rude thev might be. Bernard
states that the artist who produced for him the few sand-cast types
shown in his work assured him that a workman could easily pro-
duce a thousand such lettei-s a day. He also states that, though
each letter required souaring after casting, there was no need "to
touch lip the faces.

There remains ye>, anotuer suggestion as to the method
iu which the types of the rude school may have been
produced. This may be described as a system of what
the founders of sixty years ago called polytype, which is a
cast or facsimile copy of an engraved block, matter in
type, <tc.

Lambinct,' who is responsible for the suggestiou, based upon a new
translation of Trithemius'a narrative, explains that this process
really means an early adoption of stereotype. He thinks that the
first printers may have discovered a way of moulding a page of some
work—an Abccedarium—in cooling metal, so as to get "a matiix-
plate impression of the whole page. Upon this matrix they would
pour a liquid metal, and by the aid of a roller or cylinder press the
fused matter evenly, so as to make it peuetrate into all the hollows
and Qorncrs of the letters. This tablet of tm or lead, being easily
lifted anil detached from the matrix, would then ajipcar as a surface
of metal in which the letters of the alphabet stood out reversed and
in relief. These letters could easily be detached and rendered mobile
by a knife or other sharp instrument, and the operation could be
repeated a hundred times a day. The metal faces so produced would
be fixed on wooden shanks, typo high, and the fount would then
be complete. Lambinet's hypothesis was endorsed by fitmin-
Didot, the renowned type-founder and printer of Lambincl''i <iay.

But it is impossible to suppose that the Jlainz psalter of 1457, which
these writers point to as a specimen of this mode of execution, is

the impression, not of type at aU, but of a collection of " casts
"

mounted on wood.

Whatever value there may be in the above theories -with Shape e»

regard to the movable types of the first printer, certain it earliest

is that the shape and manufacture of the types used'^'''"
as early as c. 1470 do not seem to have differed materially
from those of the present types.

This is evident (1) from the shape of the old types which were
discovered iu 1878 in tlio bed of the river Saoue, near Lyons,
opposite the site of one of the 15th-centjury jninting houses of that
city, and which there is reason to believe belonged once to one of
those presses, and were uscil by the early printers of Lyons

; (2)
from a page in Joh. Nider's L/'pra tlorahs, printed by Conrad
Homburch at Cologne in 1476, which shc«vs the accidental impres-
sion of a type, pulled «]> from its place in the course of ]irintiiig
by the ink-ball, and laid at longth upon the face of the forme, thus
leaving its e.xact profile indcnlcd upon the page

; (3) f-oiii an
entirely similar p.age {fol. 4'') in Liber dc Lnudibiis ac Fci,t:s Gloriosse
Virgiiih, Cologne, c. 1463. From the small circle .-viipcaring iu'the
two last-mentioired types, it is iiresumcdthat the letteis wcre^piercd
laterally by a circular hole, whicli did not penetrate the whole
thickness of the letter, ami served, like the nick of modern types,
to enable the compositor to tell by touch which way to set the letter
in his stick. The fact that iu these two cases the letter Avas pulled
up from the forme seems to show that the lino could not have becu
threaded.

Vine, rineschi, Nothie Storiehe sopra Ja Slrim2>cria <li JtipoH
(Florence, 1781, p. 49), gives an extract from the cost-book of the
Kipoli press, about 1480, by which it apjiears that steel, brass,

coiqier, tin, lead, and iron wire were all used in the manufacture of

types at that period.^

The history and nomenclature of the earliest types are

practically a continuation of the history and nomenclature
of the characters figured in the earliest block-books, wood-
engravings, and JISS. For instance, Gothic type was first

seen about the year 1445; but it should not he forgotten

that the Gothic writing, of which that type was an imita-

tion, was already known and used about the second hall

of the 12th century. Again, the pure Roman type, which
appeared about 1464, is nothing but an imitation of what
in palaeography is called the Caroline minuscule, a hand-

writing which was already fully developed towards the end

of the 8th century. Consequently, details as to the history

and development of the various tyi)€s properly belong to

the study of Pal.cography ((j.v.).
>i I

2 Orfj/Mc di ITmprimrrlt, Paris, 1810, 2 vols. Svo, L 07.
3 On tlic above theories and types consolt T. C. Seed, Ofd ^nfiiM IcntA

Foutiilrlc$, pp. 3-2a



694 T Y r O G R A P H 1 [histoeicai;

AaUan

Mmun,

The broad outline" of the history of the earliest types

are as follows :

—

Gothic type, of the angular or pointed kind, was first used bj' the

Haarlem iirifiter of the Speculum, Donalus, &c. (see specimen No. 1,

taken from the British Museum copy of the Speculum Sumanas

Salmlionis, mixed Latin edition), presumably c. 1445. An entirely

similar but larger type (No. 2, taken from the British Museum copy

of Liidovic-us [Pontanus] de Roma, Singularia) was used, presumably

by tho same printer, c. 1465-1470. Gothic type appeared in

Germany as a church type in 1454, in tlio 31-line indulgence, pre-

sumably printed by Johan Gutenberg at Mainz (No. 3, from the

Gottingeu copy), and in the 30-lino indulgence (No. 4, taken from

tbe British Museum copy), printed by Peter Schoeffer at Mainz.

Typo No. 3 was also used about the same time for tbe 36-line Bible

and. type No. 4 for the 42-line Bible. Two much larger Gothic

types appeared in the psalter of 1457, published by Fust and

Schoeffer (see Bernard, OnjiV, pi. ru.). In Italy Gothic type

appears in 1468 (No. 5, taken from the British Museum copy of

Cicero, De Oratorc published at Rome by Uh-. Hahn, 15th December

1168, in small Roman type, with imprint in Gothic), but in a mora

rounded form ; it is practically the ordinary Italian writing influ-

enced by tho Gothic. In Franco Gotliic began to be used in 1473
;

in England it appears first in Caxtou's type about the year 1480. ^

It Avas employed extensively in a great many of the earliest presses

all over Europe, and continued to be used largely at all times,

especially for Bibles, law books, royal proclamations, &c. , and even

to this day it is the national character of Germany. It is now
usually called leltre de fotine, black letter or English iu English-

speaking countries, letlrc Flamand in Holland, and fractur in

Germany.
Bastard Italian or bastard Roman was introduced in 1454 at

Mainz in the 31-line (No. 0) aud 30-line (No. 7) indulgence. It is

also called lettre de somnie, some think from the Summa of Tliomas

Aquinas, printed iu the typ? of tha Bible of 1462 by Fust and
Scnoefler. Varieties of this kind of type were, like the Gothic,

much used by tho earliest printers, as, for instance, the printer of

the 1460 Catliolicon, i.e., by Menteliu of Strasburg, c. 1460, and

by Ulrich Zell at Cologne, c. 1466, &c. In England it appeared' in

the first three books printed (1478, 1479) at Oxford (No. 8, taken

fi-om the British Museum copy of Jerome's Exposilio in Simbolum
Aposlolorum, wrongly dated 1468 for 1478).

Roman type, tlie Caroline minuscule of pala;ography, was first

used in Germany about 1464, at Strasburg, by the printer whose

fount of type is known by,a peculiarly shaped R, and who on that

account is usually called "the R printer" (No. 9, taken from the

British Museum copy of Durandus, Rationale, of which the Basel

library possesses a copy which was bought in 1464).^ In Italy it

appears in 1465 at Subiaco (see Bernard, i>l. xii., No. 19), at Rome
iu 1467 (op. cit, pi. xii., No. 20), but in all its purity at Venice in

1469, used by Johannes of Spires {op. cit., pi. xii.. No. 23), and at

Paris in 1470 (op. cit., pi. xiii.. No. 25). In England it was not

ased before 1518, when Richard Pynson printed Pace's Oratio in

Pace Nuperrima (see facsimile in Reed's Tj/pe Foundries, p. 92).

Burgundian type, or gros batardc or secretary, was first used about

i470-72 by Colard Mansion at Bruges (No. 10, taken from J,he

British Museum copy of Za Coniroversie de Koblesse, c. 1471-72).

With a somewhat similar type (No. 11, taken from the British

Museum copy of the JRecuyell) William Caxton is presumed to have

printed, likewise at Bruges, a set of five books, of which the Becxiyell

'of the History of Tro-je, a translation of a work by Raoul le Fivre,

is the best known and was probably printed c. 1471.' To this same
class belong the first type (No. 12, from the British Museum copy
of the Dictes) used in England by William Caxton for tho printing

of Dictes and Sayings of the philosophers {18th November 1477),

and that used by the printer of St Albana (No. 13, taken from the

Cambridge university library copy of Aug. Dactus, Elcgancie). It

gti pdmo mpTo
'No. l.Spccxdum type, c. 1445 (7).

prima m&ifi
tin fiittti'Si
No. 2 Pontanus type, c llTO (!).

fltoamt^^i^^ „ . ,,
.ifecatur (4)

\>9 cjccetfibj crimib; exec (fxh) fritninihy
'

Nos. 3 and 0.—Mainz 31-liuo

indulgence, l*li4.
'

Nos. 4 and 7.—Mainz 30-lii>e

indulgence, 1454.

No. 6.—Cicero, De Oralore, 1468. So. W.—Controversie de NolUsse, c. 1471-71

fill's eft qui

met)(us fe biT

bat affectum
No. 8.—Jerome's .^rposifio (14(58), 1478.

Kemirimus de
dinibs.Nucd
antonotnaHce.
No. 9.—Durandua, c. 1464,

No. ll.—Beciiyctt of the HisL ofTroye,
c. 1471.

No. 12.—Dictes and Sayingi,
1477

1 See Blades, Life of Caxton, pi. xvii.

* S?e Jules Philippe, L'Impri}iurie a Paris, p. 219.
S Cf Bl.'»(lef , Xi/e 0/ Caz-ton.

was an imitation of the manuscript hand r,<„~ t„Kt\*<n nQakin-
of the EngUsh and Burgundian soribes'^-lfp ""^ ""'"^*

of the 15th century, and, after havvigCO WtBO ft)|H8tniSIU0tl
figured for a long time in several of the mpe npt " .

early London and provincial presses, was ^^^ UjOtjmftlUe fttU t
about 1634 entii-ely superseded by tho No. IS.—Aug. Dactoa, He-

English black lettef. To this class of '""^''' "'*•

type belong also the later lettre de civilM {c. 1570), the script {lettre

coulie, lettre defiimnce, Dutch geschreven schrifl), set court, base secre-

tary, and running secretary types.

On theVpes before 1600, consnlt also tho facsimiles in Holtrop's Jlfon. Typ.
dps Pays-B'U, The Hague, 1868 ; R. C. Hawkins, First BooJis and PrinUrz of *X»

Fifteenth Century, Hew Tork,.18S4 ; William Blades, The Life ofCaiton, London,
lStJl-63 ; Biimard, Origins de I'lmjyrimerie, Paris, 1853, vol. i., piates iij.-xiii. ;

Placidus Braun, Notiiia de Libris ab Artis T\rpogT. Invenlione vsqije ad Annv^.
lltTO Impressis, Augsburg, 1788 ; H. Noel Humphreys, Hist, of the Art of Print-
in;;, fol., London, 1S67. The types alter 1500 can best be learned from the
catalogue.^! of Jype-founders, among which those of lleisrs Ensched^ of Haarlem
occupy a foremost place. Of others we may mention

—

India dei Caratteri neila
Stampa Vaticana, 4to, Rome, 1628 ; tpreuves des t^ractirea qni se trouvent cheM
Claude Lamestc, 4to, Paris, 1742; Epreures d£S Car. de la Fonderie de Clauds
Mo::ct, Svo, Nantes, 1754; Le3 Car. de VImprimerie par Fournier le Jeune,Bvo^
Paris, 1764 : Proefvan LcUcren, Bloemen, &c., van Floos van Amstel, Svo, Amster-
dam, 1767 ; ipreuve de Car. de Jacques Frant^ois Fosart, Svo, Brussels, 1771 ;

Schriflen . , . bey J. S. Prentzler, 4to, Franl:fort-on-Main, 1774 ; Epreuves dea
Car. de la Fond, de J, L. Joannis, Svo, Paris, 1776; Epreuves des Car. de la Fond,
deJ.L, deBoubtrs, Svo, Brussels, 1777 ; Froeve van- Lettcren vrclke geyooten warden
door J. de Groot, Svo, The Hague. 1787; Fantographie, by Edmund Fry, Svo,

London, 1799 ; and Matvaate Typographico, by G. Bodoni, 4to, Faj-ma, 1818.

Subsequent to 1600^

Though the Cologne Chronicle of 1499 denies to Mainz
the honour of the invention of the art of printing, it waa
right in asserting that, after it had been brought there

from Holland, it became much more masterly and exact,

and more and more artistic. During the first half century

of printing a good many printers distinguished themselves

by the beauty, excellence, and literary value of their pro-

ductions. We may mention as such :—Johan. Fvab and
Peter Schoeffer at Mainz ; Johan Slentelin and Heinrich

Eggestein at Strasburg ; Ulrich ZeU at Cologne ; Sweyn-
heym and Pannarts at Subiaco and at Home ; Nicolas

Jenson at Venice ; Anton Koberger at Nuremberg; .Kete-

laer and De Leempt at Utrecht ; Johan Veldener at

Louvain, Utrecht, andKuilenburg; Gerard Leeu at Gouda

;

Johan of Westphalia at LouTain; and William Caxton
(q.v.) at Westminster.

Very soon the demand for books increased, and with it

came a reduction in their prices. This caused a decline

in the execution of printing, which begins to be appreciable

about 1480 in some localities, and may be said to have

become general towards the end of the 15th century. At
all times, however, we find some printers raise their art to

a great height by the beauty of their types, and the literary

excellence of their productions. Among the later printers

we may mention the Aldi of Venice (1490 to 1597; see
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Manuttos, vol. XV. p. 512) ; G. B. Bo^oniof Parma (1768-

1813 ; see vol. iii. p. 849) ; John Amerbachat Basel (1492-

l.'jie) ; John Froben at Basel (1496-1527 ; see vol. ix. p.

791); John Baskerville at Birmingham (1750-1775; see

vol. iii. p. 421); the house of 'Wechel, first at Paris (c.

1530-1572), afterwards at Frankfort; Christopher Plantin

at Antwerp (1554-1589), but rontinued long after imder
tht« firm Officina Plantiniana (see voL xix. p. 176); the

Ebsevirs, first at Leyden, afterirards at Amsterdam (1580-

1680; see vol. viii. p. 156); Antoine Verard at Paris

<1485-1513) ; Josse Bade at Paris (1495-1535 ; see Badius,

vol. iii. p. 228) ; and the Estiennes at Paris (1502-1598 ;

see Stephens, vol. xxii. p. 534).

History of Modem, T-ypes.

The Italic type* is saii to be an imitation of the handwriting of

Petrarch, and was introduced by Aldus Manutius of Venice for

the purijose of printing Kis projected small editions of tlie classics.

The cutting of it was entrusted to Francesco da Bologna, an artist

who is presumed to be identical with the painter Francesco Francia

or Kaibolini. The fount is a "lower case " only, the capitals being
Roman in form. It contains a large number of tied letters, to

mitate handwiiUng, but is quite free fiom contractions and liga-

tures. It was first used in the Virgil of 1500. Aldus produced
ris diflferent sizes between- 1501 and 1558. It was eounterfeited

almost immediately in Italy, at Lyons, and elsewhere. Originally

it was called Venetian or Aldine, but subsequently Italic type,

except in Germany and Holland, whero it is called "cursiTe."
The Italians also adopted the Latin name "characteres cursivi seu

cancellarii " In England it was first used by Wynkyn de 'Worde
in Watefield's Oralio in 1524. The character was at first intended
and used for the entire text of classical works. When it became
more general, it was employed to distinguish portions of a book not
proporly belonging to tlie work, such as introductions, prefaces,

ladexes, notes, the text itself being in Boman. Later it was used
ia the text for quotations, and finally served the double part of
<'mpha';izing certain words in some works, and in others, chiefly

translations of the Bible, of marking words not rightly forming a
j)art of the text.

Greek type (minuscules) first occurs in Cicero, Dc Officiis printed
tt Mainz in 1465 by Fust and Schoeffer. The fount used is rude
4nd imperfect, many of the letters being ordinary Latin. In the
same year Sweynheym and Pannarts used a good Greek letter for

some of the quotations in their edition of Lactantiui (see, for in-

stance, leaVes 11a, 19a, 36a, 139, 140) ; bat the supply was evidently
short at first, as some of the larger quotations in the first part
of the book were left blank to be filled in by hand. Tho first

book whoUy printed in Greek minuscules' was the Orammar of
Lascaris, by Paravisinus, at Milan in 1476, in ^pes stated to have
been cut and cast by Demetrius of Crete. The fount contains
breathings, accents, and some ligatures. The headings to tho
chapters are wholly in capitals'. The Avthologia Ormca of Las-
caris was printed at Florence in 1494 wholly in Greek capitals

{liUerss majiisculm], and it is stated in the preface that they were
designed after the genuine models of antiquity to be found in the
inscriptions on medals, marbles, &c. But as late as 1493 Greek
^Tpe was not common, for in that year tho Venice printer Symon
Bevilaqua issued Tibidlus, Catulhis, and Properiius with blanks
left in the commentary for the Greek quotations. In England
Greek letters appeared for the first time in 1519 in 'W. de 'Worde's

edition of Whitenton's Grammaiica, where a few words are in-

troduced cut in wood. Cast types were used at Cambridge in

Calen's De Temperamentis, translated by Linacre, 'and printed

by Siberch in 1521, who styles himself the first Greek printer

in England ; but the quotations in the Galen are very sparse,

and. Siberch is not known to have printed any entire book in

Greek. The first printer who possessed Greek types in any quantity
was Reginald Wolfe, who held a royal patent as printer in Greek,
Latin, and Hebrew, and printed in 1543 two Soniilies ot Oiryso-
stom, edited by Sir John Cheke, the first Greek- lecturer at Cam-
bridge. In Edinburgh, in 1563, and as late as 1579, the .space

for Greek words was left blank in printing, to be filled in by hand.
In 1632 Cambridge applied to Oxford for the loan of a Greek fount
to print a Greek Testament, and the same university made an
ofl'er in 1700 for the purchase of a foiint of tho king's Greek at

Paris, but withdrew on the French Academy insisting as a con-
dition that every work printed should bear the imprint " charac-

teribus Graecis e typographeo regio Parisiensi." It should not be
forgotten that the large number of ligatures in the Greek of that
day made the production of a fount a serious business. The
Oxford Augustin Greek comprised no fewer than 354 matrices, the

^ These paragraphs on the various types arc for the most part caKen from
X. B. Beed s History oftht Old £nylis» ielfer founrfncs, London, 1887, p. 50 sq.

great piimer 456, and even one fount showed 776 different sorts.

The Dutch founders effected a gradual reduction of the Gred(
typographical ligatures. Early in the 19th century a new fashion

of Greek, for which Poi-son was sponsor and furnished the drawings,
was introduced, and has remained the prevailing form to this day.

The first Hebrew types are generally supposed to have appeared
in 1475 in Petrus Niger's Tractaius caiUra Perfidos Jiidseos (leaf 10),

printed by Comad Fyuer at Esslingen. De Kossi states that a

Hebrew work in four folio volumes entitled Arba Turim of Eabbi
Jacob ben Asher, was printed in 1475 at Pieve di Sacco in Austrian
Italy, while in the same year, a few mouths earlier, Salomon Jarchi'S

Comment, on the Pentateuch appeared at Eeggio in Italy, printe^
in the Rabbinical character. Numerous other Hebi-ew worlA
followed before 1488, in which year the first entire Hebrew Bible
was ininted, mth points, at Soncino, by a family of German Jews.
The first English book in whicli any quantity of Hebrew type waS
used was Dr Rhys's Caniiro-Bryiannicse Cyinrseemve Linguss Institu-

tioms, printed by Thomas Onvin in 1592, though already in 1524
Greek characters, but cut in wood, were used by W. de \Vorde in

'Wakefield's Oratio. But the Hebrew fount made use of in 'Walton's

Pohjglott in 1657 tvas probably the first important fount cut and
cast in England, though there were as yet no matrices there for

Rabbinical Hebrew. In tlie beginning of the 18th century Amster-
dam was the centre of the best Hebrew printing in Europe.
The first book printed in Arabic types is said to be a Diumale

Griecorum Ardbum, printed at Fano in Italy in 1514.^ Two years

later P. P. Porrus's Polyglott Psalter, comprising the Arabic version,

was printed at Genoa ; and hvo years later a Koran in Arabic is said

to have been printed at Venice. In 1505 an Arabic Vocabulary at

Granada had the words printed in Gothic letters with t'ne Arabic
points placed over them ; and in other presses where there were
no Arabic types the language was expressed in Hebrew letters or

cut in wood. De Guignes and otheis mention a fount of Arabic
used by Gromors in Paris in 1539-40 to print Postel's Orainmar.
In England some Arabic woi-ds were introduced in "Wakefield's Oralio

of 1524, but apparently cut in wood. In Minsheu's Sudor in
LingiMS, 1617, the Arabic words are printed in Itahc characters.

Laud's gift of Oriental MSS. fo Oxford in 1635, and the appoint-

ment of an Arabic lecturer, were the first real incentives to the
cultivation of the language by English scholars. Previous to this

it is stated that tha Raphelengius Arabic press at Leyden had been
purchased by the English Orientalist, 'William Bedwell ; but, if

it -nas brought to England, it does not appear to have been im-
mediately made use of. The Arabic words in Thomas Greave's

Oratio de Lingux Arabicx UtilitaU, printed at -Oxford in 1639,

were written in by hand.
Syriac type, probably cut in wood, first appeared in Postel's Syrlt

Lin^uarum XII. Alphahcta, printed in Paris in 1538 ; but the

characters are so rude in form and execution as to be scarcely legible.

In 1555, however, Postel assisted in cutting the punches for the

S}Tiac Peshito New Testament, printed at Vienna in 4to, the fiist

portion of the Scriptures, and apparently the first book, printed in

that language. In 1569-72 Plantin at Antwerp included the Sjniao

New Testament in his Polyglott, and reissued it in a separate form in

1574. In England Syriac was .usually expressed in the earlier works

in Hebrew characters. But iu 1652, when the.prospectus and pre-

liminary specimen of "Walton's Polyglott were issued, we find Syriac

type in use.

Of the Armenian character the press of the Vatican possessed a Arm«
good fount iu 1591, when Angelo Koccha showed a specimen inian.

his Bibliothcca Apostolica Vaticana. A psalter is said to have been

pi-inted at Rome in 1665, and Eowe Mores mentions doubtfuOy a

liturgy printed at Cracow in 1549. Armenian printing was practised

in Paris in 1633 ; but the Armenian bishops, on applying to Franco

for assistance in printing an Armenian Bible in 1662, were refused,

and went to Rome, where, as early as 1636, the press of the Propa-

ganda had published a specimen' of its Armejiian matrices. The
patriarch, after fifteen months' residence in Rome, removed to

Amsterdam, where he established an Armenian press, and printed

the Bible in 1666, which was followed in 1668 by a separate edition

of the New Testament. In 1669 the press was set np at Marseilles,

where it continued for a time, and was ultimately .removed to Con-

stantinople. In England the first Ai-menian type was that presented

by Dr Fell to Oxford iu 1667. The alphabet given in the pro-

.legomena of 'Walton's Polyglott was cut in wood.

Of Ethiopic the earliest tyjie appeared in Potken's Psalter and

Song of Solomon, printed at Rome in 1513. Tho work was reprmted

at Cologne in 1518 in Potken's Polyglott Psalter. In 1548 the New
Testament was printed at Rome by some Abyssiuian priests. The

press of the Propaganda issued a specimen of its fount iu 1631, and

again in Kircher's Prodromus Coptus in IfiSe. Erpcnius at Leyden

had an Ethiopic fount, which in 1626 was acquired by the Elzevirs.

Usher attempted to procure the fount for England ; but, his attempt

failing, punches were cut and matrices prepared by tho London

founders for the London Polyglott, which showed the Psalms^

Canticles, and New Testament in the Ethiopic version.
^

Oee Paucr, vii. 2.
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Of Coptic tho press of tlie Propaganda possessed a fount, and a

specimen was issued in 1636, in which year also Kircher's Prodromns

Coptus appeared from the same press. In England David Wilkins's

edition of the J^ew Testament was printed in 1716 from Coptic

types cast with matrices which Dr Fell had presented to Oxford in

1667. The alphabets shown in the introduction and prolegomena

to the London Polyglolt of 1655 and 1657 were cut in wood.
' Of Samaritan the press of the Propaganda had a fount in 1636,

'and the Paris Polyglolt, completed in 1645, contained the entire

Pentateuch in type the punches and matrices of which had been

ppecially prepared under Le Jay's direction. The fount used for

;the London Polyglolt in 1657 is admitted to have been an English

production, and was probably cut under the supervision of Usher.
' ' With Slavonic type a psalter was printed at Cracow as early as

1491, and reprinted in Montenegro in 1495. The only Slavonic

fount in England was that given by Dr Fell to Oxford, and this.

Mores states, was replaced in 1695 by a fount of the more modern
Russian character, purchased probably at Amsterdam. The Oralio

Dominica of 1700 gives a specimen of this fount, but renders the

Hieronymian version in copper -plate. Modern Slavonic, better

known as Russian, is said to have appeared first in portions of the

Old Testament printed at Prague in 1517-19. Ten years later there

was Russian type, in Venice. A Russian press was established at

Stockholm in 1625, and in 1696 there were matrices in Amsterdam,
from which came the types used in Ludolph's Grammalica Mussica,

printed at Oxford in that year, and whence also, it is said, the types

were procured which furnished the first St Petersburg press, estab-

lished in 1711 by Peter the Great. Mores notes that in 1778 there

was no Russian type in England, but that Cottrell was at that time

engaged in preparing a fount. It does not appear that this projects

was carried out, and tho earliest Russian in England was cut by
Dr Fry from alphabets in the Vocabularia, collected and published

for the empress of Russia in 1786-89. This fount appeared in the

Panlographia in 1799.

Etruscan. A fount of tho Etruscan character cut by William Caslon about

1733 for Swinton of Oxford was apparently the first produced.

Fournier in 1766 showed an alphabet engraved in metal or wood.

In 1771 the Propaganda published a specimen of their fount, and
Bodoni of Parma in 1806 exhibited a third in his Oratio Dominica.

Bunic. Runic types were first used at Stockholm in a Runic and Swedish
Alphabctarium, printed in 1611. The fount, which was cast at

the expense of the king, was afterwards acquired by the univer-

sity. About the same time Runic type was used at Upsala and
at Copenhagen. Voskcns of Amsterdam had matrices about the

end of that century, and it was from Holland that Francis Junius

is supposed to have procured the matrices which in 1677 he pre-

sented to Oxford. This fount appears in the Oratio Dominica of

1700, and in Hickes's Thesaurus, 1703-6, and it remained the only

one in England.
Gothic. Matrices of Gothic type were presented to Oxford by Francis

Juniusinl677, andafountof themwas used for the Oratio Dominica
of 1700 and in Hickes's Thesaurus. A different fount was used for

Chamberlayne's Oralio Dominica, printed at Amsterdam in 1715.

Caslon cut a fount which appeared in his first specimen in 1734.

This and the Oxford fount were the only two in England in 1820.

Scandi- Founts of Icelandic, Swedish, and Danish were included in

oavian. Jonius's gift to Oxford in 1677, and were, perhaps, specially pre-

pared in Holland. The first-named is shown in the Oralio Dominica
of 1700 and in Hickes's Thesaurus. Printing had been practised

in Iceland since 1531, when a Breviary was printed at Hoolum, in

types rudely cut, it is alleged, in wood. In 1574, however, metal
types were provided, and several works produced. After a period
of decline, printing was revived in 1773, and in 1810 Sir George
M'Kenzie reported that the Hoolum press possessed eight founts of

type, of which two were Roman, and the remainder of the common
Icelandic character, which, like the Danish and Swedish, bears a
close resemblance to the German.

For the Anglo-Saxon language the first type was cut by John
Ray in 1567, under the direction of Archbishop Parker, and appeared
in .ffilfric's Paschal Homily in that year and in the JElfredi Res
Gestse of Asser Menevensis in 1574. Anglo-Saxon type was used
by Browne in 1617, in Minsheu's Ductor in Zinguas ; and Haviland,
who printed the second edition of that work in 1626, had in 1623
made use of the character in Lisle's edition of .Illfric's Homily.
The first fount of Irish character was that presented by Queen

Elizabeth to O'Kearney in 1571, and used to print the Catechism
which appeared in that year in Dublin, from the press of Franckton.
But the fount is only partially Irish, many of the letters being
ordinary Roman or Italic. It was used in several works during the
early years of the 17th century, and as late as 1652 in Godfrey
Daniel's Christian Doctrine, printed in Dublin. The Irish semin-
«rieg abroad were better supplied with Irish type. A new type
was cut by Moxon, and appeared in 1681 in Boyle's New Testament,
printed by Robert Everingham.
The earliest specimen of music type occurs in Higden's Poly-

chronicon, printed by De Worde at Westminster in 1495. The
Bguare notes appear to bo^e been forroed of ordinary quadrats, and

the staff-lines of metal rules imperfectly joined. lu Caxton's edi-

tion of the same work in 1482 the space had been left to bo lillixJ

up by hand. The plain chant in tlio JIninz psalter of 1490, printed
in two colours, was probably cut in wood. Hans Froschauer of

Augsburg printed music from wooden blocks in 1473, and the notes
in Burtius s Opusculum Musices, printed at Bologna in 1487, appear
to have been produced in the same manner ; while at Lyons the
missal printed by Matthias Hus in 1485 had the staff only printed,
the notes being intended to be filled in by hand. About 1500 a
musical press was established at Venice by Ottavio Petrucci, at
which were produced a series of mass-books with lozenge-shaped
notes, each being cast complete with a staff-line. In 1513 he re-

moved to Fossombrone, and obtained a patent from Leo X. for his
invention of types for the sole printing of figurative song {cantus

figuralus). Before 1550 several European presses followed Petrucci'S!

example, and music type was used, among other places, at Augs-
burg in 1506 and 1511, Parma in 1526, Lyons in 1532, and Nurem-
berg in 1549. In 1525 Pierre Hautin cut punches of lozenge-shaped
music at Paris. Round notes were, tised at Avignon in 1532. In
England, after its first use, music-jtrinting did not become general
till 1550, when Grafton printed Marbecke's Book of Common Prayer,
''noted" in movable typ^> ^^'^^ ^^^^ staff- lines being printed in

red and the notes iu black. There are only four different sorts of
notes used,—three square and one lozenge. About 1660 the de-

tached notes hitherto employed began to give place to the "new
tyed note," by which the heads of sets of quavers could be joined.

But at the close of the 17th century music-printing from type be-

came less common, on account of the introduction of stamping and
engraving plates for the purpose.

Printing for the blind (compare vol. iii. p. 826) was first intro-

duced in 1784 by Valentin Haiiy, the founder of the asylum for

blind children in Paris. He made use of a large script character,

from which impressions were taken on a prepared paper, the im-
pressions being so deeply sunk as to leave their marks in strong

relief and legible to the touch. Haiiy's pupils not only read in this

way, but executed their own typography, and in 1786 printed an
account of their institution and labours as a specimen of their press.

The first school for the blind in England was opened in Liverpool

in 1791, but printing in raised characters was not successfully ac-

complished till 1827, when Gall of the Edinburgh asylum printed
the Gospel of St John from angular types. Alston, the treasurer of

the Glasgow asylum, introduced the ordinary Roman capitals in

relief, and tliis system was subsequently improved upon by the
addition of the lower-case letters by Dr Fry, the type-founder,

whose specimen gained the prize of the Edinburgh Society of Arts
in 18S7. Several rival systems have competed in England for

adoption, of which the most important are those of Lucas, Frere,

Moon, Braille, Carton, and Alston ; the last-named, as' perfected

by Dr Fry, seems likely to become the recognized method of print-

ing for the blind in all European countries.

As regards initials in the earliest printed books, see above, p. 686.

The trouble and cost involved in the use of the initial'director early

suggested the use of wood-cut initials, and Erhard Ratdolt of Venice,

about 1475, is genejally supposed to have been the first printer to

introduce the Uteres florcnlcs, called also lettres tourileures, or typi

tornatissimi, which eventually superseded the hand-painted initials.

Caxton introduced one or two kinds in 1484. Aaong the earliest

to be used are the so-called Lombardic initials or capitals. The
more elaborate initials, such as those used in the Mainz indulgences
and psalter, by Aldus at Venice, by Johann Schoeffer at "Mainz in

1518, by Tory and the Estiennes at Paris, by Froben at Basel, and
by the other great printers of their day, were known as Ijitres grises.

Besides these, the ordinary "two-line letters" or large plain capitals

came into use ; and these were generally cast, whilst the ornamental
letters were for the most part engraved on wood or metal.

Type ornaments and flowers began, like the initials, with the
Uluminatorg, and were afterwards cut on wood or metal. The first

printed ornament or vignette is supposed to be the scutum, or arms
of Fust and Schoeffer in their edition of the Bible of 1462. There
is no vignette in the Subiaco Lactantius of 1465 (as stated by Mr
Eeed, Letter Foundries, p. 82). In Holtrop's Monum. Typpgjr. des

Pays'Bas may be se&n borders used by some of the earliest printers

of Holland (1475-1490) which would hot look bad even in the present

time. Caxton in 1490 used ornamental pieces to form the border
for his Fifteen O's. At the same time the Paris printers engraved
still more elaborate border' pieces. At Venice entire frames were
engraved in one piece, while Aldus as early as 1495 used tasteful

head-pieces cut in artistic harmony with his lettres grises. Eariy
in the 16th century we observe detached ornaments and flourishes

which have evidently been cast from a matrix.

Literature.—Besides the works of Berje.iu, Bernard, Blades, Hawking, HeBSela^
Holtrop, Noel Humphreys, Koehler, Ju]e3 Philippe, T. B. Reed, Snthtby,
Weigel, &c., already mentioned, consult also Bigmore and Wyinan, A Bibliri-

graphij of Printing, London, 1880 ; Geo. Wolfg. Panzer, Annates Typog., Nurem-
berg, 1793, &c. ; Lud. Hain, Seperloritm BiUiog., Stuttgart, 1826-38; Holtrop,.
Cat. Librorum Sec. XVo Impressorum in £ibt. Hegia Hagana, The Hague, 1851*;
M. F. A. G. Campbell, Ann. de la Typog. Nierlandaise au XV' Slide, The Hague,
1874 ; Rob. Sinker, A Cat. of the XV. Century Printed Books in the Library </
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Trinity OotUge, Cambridge, Cambridge, 1876; W. Th. Lowndes. Bibliographer's

Manual, ed. by Henr. G. Bohn, Loudon^ 1858, &c. ; J. C. Brunei, Manuel du
it67tiire,Paris,18tiO(four earlier editions); Tb. F. Oihi'm, BibliothecaSpenceriaiia,

Ixindoo, 1814, &c., and his other worlw; Ennen, Katatog der Incunabeln in der

^tadt-Bit)liothek 2U Koln; Schoepflin, V'indiciJV Tijpog.,nijO; Meerman, Origines

Typog., The Hague, ITCi ; Dupont, Bisl. ds ilmpr., Paris, 1869 ; Firmin-Didot,

Hist. d€ la Typog., Paris, 1882; E. Duverger, Hist, de I'Invention de I'lvipr.,

Paris, 1840 ; P. lambinet. Origins de I'lmpr., Paris, 1810 ; Ch. Baelens, La
Vegende de St Servais, Bru-ssels, 1873, 8vo ; J. P. A. Madden, Lettrcs d'un BiUio-

jraphe, Paris, 1808-78; Wetter, Krit. Gesch. der Erjindung der Bnchdrucker-

cunat, Mainz, 1830 ; "A. de Vries, Edaircissemehs sur VHistoire de I'Inv. de I'lmpr.,

The Hague, 1843; Jos. Ames, Tspogr. Antiquities (augmented by W. Herbert),

Condon, 1785-90: T. C. Hansard, Typographia,,hondon, 1S25; Thomas, m$t.

of Printing in America, Alljany, 1374; Th. L. Devinne, The Inv. of Print.,

London, 1377 ; W. Skeen, Earli/ Typography, Colombo, 1873; Sam. Palmer, A
General Hist, of Print., London, 1732 ; W. Young Ottley, Inquiry concerning

the Inn. of Print; London, 1S63; Henry Bradshaw, A Classified Ir.dcx of the

15t\ Century Books in the Collection of the late M. J. de Meyer, IjOndon, 1870;

Id., Hist, of the Founts (if Type and IVoodcut Devices used by Printersin Holland
in the Fifteenth Century, London, 1871 ; Id., The Printer of the Historia S.

Albani, Cambridge, 1868; A. Von der Lindo, Haarlem Legend, London, 1870;
Id., Gutenberg, Stuttgart, 1881; Id., Gesch. der Erfind. der Buehdruckcrhunst,
Berlin, 1886 ; Sohaab, Gesch. der Erfind. der 'Buchdruckerk., Mainz, 1830 ; K.
FalkenStein, Gesch. der Buchdruckerk. , Leipsic, 1856 ; Lorck, Handb. der Gesch.

der Buchdruckerk., Leipsic, 1862 ; K. Faulmann, lllustr. Gesch. der Buchdruck-
erk., Vienna, 1882 ; M. Denis, Wiens Buchdruckergcsch. bis 1560, Vienna, 1782

;

C. R. Hildeburn, A Century of Printing— The Js^ues of the Press in Pennsylvania,
itiSi-i7Si, Philadelphia, 1&S7 ; and J. Garcia Icazbalceta, Bibliog. iLcxicana del

Siglo AT/., Mexico, 1887. The titles' of other works on the invention, progress,

and process of printing, &c., may be learned L-om the lists of books on such
subjects in the works already quoted. (J. H. H.)

Part II.—Practical.

J. Printing has been defined to be the. act, art, or practice o£ im-
pressing letters, characters, or figures on paper, floth, or other

material, the definition being based on the etymology (Old Fr.

empreindre, from Lat. imprimerc). Technically the same definition

rtiight be applied to such arts as those of calico and oilcloth print-

ing, and even of moulding, embossing, coining, and stamping

;

but in point of fact these are never understood when the word
"printing" is employed. There is also printing without pressure,

such as photographic printing. The use of a pigment or ink must
be regarded as an indispensable element. . The application of the

terra is therefore confined to the uso'of pressure and a pigment for

literary and pictorial purposes. As thus defined, printing includes

three entirely different processes—not inaptly called the polygraphia

^ arts—viz., chalcography or copperplate printing (compare Engkav-
ly, ISO, vol. viii. p. 439 sq.), LiTHOGEAPHT (y.r. ) or chemical stone-

o- printing, and typography or letterpress printing. The last-named

ly, is that to which the present article is confined.

The difference between the three methods lies essentially in the

nature or conformation of the surface that is idked, and which

ly, afterwards gives a reproduction or image in reverse on the material

to be inlpressed.. In copperplate printing the whole of a flat sur-

face is inked, and a portion of the ink sinks into an incision or

trench, in which it still remains after the surface is cleansed.

Wheu pressure is brought to bear, this ink is transferred to the

paper, giving an impression of a line. In lithographic printing

the flat surface is protected except at certain places, where it is

slightly coated with the ink, which practically leaves the stone

?uit^ level, but also marks a Hue when pressure is brought to bear,

n typography the printing surface is in relief. It alone receives

ink, the remainder being protected by its lower level. Any kind

of printing done from a relief surface belongs to letterpress print-

ing, such aa a woodcut, a casting in metal, india-rubber, celluloid,

xylonite, &c. (or "stereotype"), or a deposition by electricity (or

"electrotype"). The typographic method requires a surface that

is more difficult to form than either of the other two. lu litho-

graphy the surface may be obtained by merely writing or drawing

en the stone ; in copperplate printing the line may be immediately

incised in to -or. scratched on the plate ; but for letterpress printing

the surface between the lines in relief has to be cut away. Hence
the tediousness of Wood-engraving, in which all the surface of the

fclock has to be removed except those parts that are to be printed

from and which form the black lines in the impression ; and the

confotmation of a type surface is similar.

Typography, however, has many compensating advantages. Im-

pressions are taken with much greater facility. The inking appli-

ance glides over the relief lines to be printed from, whereas it would

cling to the entire surface of the stone or the metal ; hence much
greater pressure w^uld be required in these cases. The unprintable

part of the stone in lithography has to be damped, so as to repel

the ink ; the same portion has to be inked and then cleaned off in

copperplate printing ; but in letterpress printing the ink only that

has to be trausferred to the paper needs to be applied to the type.

"When the design has been drawn on .the stone or scratched into

the copper,- the result does not admit of any further application

beyond that at first contemplated^ But in letterpress printing the

surface may bo of a composite character. It may be forihed of

single pieces representing the several letters, and these, when once

formed, may be employed in endless combinations. Only by such

ineaiis are cheap newspapers and books possible. Before the in-

vention of tyiwgraphy (as in tha East to the present day), the dif-

23-2.5'

ferent pages of a book were printed from wooden blocks, cut after

the manner of a wood-engraving. Blocks of this kind are of no
use for printing after their first purpose has been fulfilled. They
must necessarily be made very slowly aud with Much labour. In
forming a page of a book, on the other hand, by the typographic
method there need (excluding necessary wear and tear) only bo the
cost of "composing" the types aud of "distributing" them into

their proper receptacles, from which they may be re-talten many
times to form other compositions.

Types : their itaierial C?iaractenslic3.

Exclusive of such printiu" surfaces as wood-blocks and casts, the
letters, marks, and signs with which letterpress printing is executed
are called types, a proportioned quantity of each of the letters of
the alphabet in any one body or face forming a fount. A book-
work fount contains single letters, diphthongs, ligatures (such as

ff, ft), accented letters, figures, fractions, points, reference marks,
dashes or metal rules (as ), leaders (as ), braces {, ' ),
and signs (as &, £). It also includes quadrats,—pieces of metal of
various widths, which do not print, but are used to compensate for

the shortness of occasional lines, as at the close of a paragraph

—

and spaces, which separate words and letters. There are thus about
226 separate characters in every ordinary English book-work fount.

The table- used by type-founders to regulate the number of each
of the several sorts in a fount is called a bill of type. The sorts are

supplied by English type-founders in certain definite proportions,

depending upon the number of lower-caso m's. A bill of 3000 m's
usually contains the following :

—



698 TYPOGRAPHY [PRACTJCAI,.

naeJ by type-founders a fount of 125lb Roman with, as its comple-

ment, 10 lb Italic, includes 8 oz. of E, M, C ; 9 oz. of T ; 8 lb of e
;

51b each of a, h, n, o, t ; and so on, down to 3 oz. of z. To estimate

the quantity of typo required for a page, the number of square

inches it contains is measured and divided by 4, the quotient being

the approximate weight of the matter in pounds. In small founts,

however, 50 per cent, is added, and in large ones 30 to 40 per cent,

to allow for the letters generally left in the cases, not being required

in the job, and foj sorts, &c. These figures, although useful, are

only appro.\imative, the proportion of the several ingredients of

type-metal u.sed by different founders for the various sizes of type

greatly varying the calculation.

Each of the parts of a typo has a technical name. In the an-

nexed diagram (fig. 1) of the capital letter M the darkest space a, a,

a, a, is called the/ara ; and only that part of the type touches the

paper in printing. The face is divided into the stem, marked 1, which

comprises the whole outline of the type M ; the serifs, or the hori-

zontal lines marked 2, which complete the outline j

of the letter ; the beard, consisting of the bevel or

sloping part marked b, b, and the shoulder or flat por-

tion below b. The shank is the entire body of the

letter, d, the front part (that shown) being known
as the belly and the corresponding part behind as

the back. The spaces at h and h are the counters,

which regulate the distances apart of the stems in

a line of type. The hollow groove extending across

the shank at e, e is the niclc, which enables the work-

man to recognize the direction of the type and to

distinguish different founts of the same body. The

absence of this simple expedient would retard the

operation of composing types by fully one-half. The
earliest type-founders did not know the use of the

^^^ j.^pinishe'd
nick. In somo letters, such as j and f, a part of

\^^g^
the face overhangs the shank ; this is called the

kern. The gi-oove g divides the bottom of the type into two parts

called the/sfi. An impression from that part ol a type ou which

it stands would be as Types must be perfectly rectangular,

the minutest deviation rendering them useless. Any roughness at

tho sides is called barr, and any injury to their faces a batter.

Smoothness, sharpness of angle, and perfection of finish are also

prime requirements. A line of types, when viewed along the back,

presents the appearance cf a solid bar of metal.

Types which have the face cast in the middle of the shank, as a,

c, e, m, &c., and thus leave an open space above them corresponding

to that below, caused by the beard, are known as short letters.

Those whose stem extends to the top of the shank, as b, d, f, &c.,

are called ascending letters. Those that have a stem extending

over the shoulder, as g, p, &c. , are called descending letters. Those

that are both ascending and descending, and extend over the whole

of the shank, as Q and j, are long letters. Small letters and figures

cast upon the upper part of the shank, as 1", are called superiors
;

those very low down on the- shank are inferiors, as H,. Types that

are very heavy and massive in appearance are called fatfaced ;

those that are fine and delicate, lean-faced. A type whose face is

not in proportion to the depth of the shank {e.g., a small pica cast

on a pica body) is a bastard type.

^ci- Types are of various sizes, ranging from those used in printing

jens of pocket Bibles to those for large placards. The variation is con-

•rincipal fined to tiio superficial dimensions of their ends, or bodies, as they

xviies. are called. Each body has a distinctive name. The following

are specimens of the principal bodies of ordinary types, and show
the relation of the various bodies one to another

—

Printing- h
Canon—1V| lines to the foot.

Printing has b
Double great primer—25g lines to the foot.

Printing has been
Double EngUili—32 lines to the foot.

Printing has been defined to
Double Flea—lli lines to the foot

Printing has been defined to be
. Great primer— 51J lined to the foot.

Printing has been defined to be the ae
English—64 lines to the foot. "

Printing has been defined to be the actTUrt, or
Pica—nj lines to the foot.

Printing has been defined to be the act, art, or prac
Small pica—83 lines to the foot.

Printing has been defined to be the act, art, or practice off

Long primer—89 lines to the foot.

Printing has been defined to be the act, art, or practice of i

Bourgeois—102J lines to the foot.

Printing has been defined to be the act, art, or practice of impresa
Brevier—111 lines to the foot.

Priniing has besn defined to be the act, art, or practice of impreasing

Minion—122 lines to tho foot.

Printing has been defined to be the act, art, or practice of impressing letfe

Emerald—138 lines to the foot.

Printing has been defined to be the act, art, or practice of Imp/esaing letters^

Nonpareil—143 lines to the foot.

Printing has been defined to be the act, art, or practice of Impressing letters, characb

Ruby—106 lines to the foot.

Printing has been deflnedt to be the act, ftrt, or practice of Impressing lottere, character, or flg

Pearl—178 lines to the foot.

PrtntloF hai tieOQ defined to be the &ct, art, or pmottoo of impreitlng lattcrs, ohiLractors,or figuiofl on pkper, oloUw

Diamond—207 lines to the foot.

I

igana on p'P'r. tloth, or MfcaPriatlei bw l)«a dafltwJ la ba tii* ul, ul. or praallct of lopNHtai lallei^ cbuoetn^ e

Gem—222 lines to the foot.

Printing luu bHD iataei to b* th* kat, »it, (tt pnutl» of lEBpnulnt Istltn. cbunstai^ or tgram oa ptp«, clotli, a> oUu>

,

Brilliant—239 lines to the foot.

It is a confusing and inconvenient anomaly that the typos made Siie «
by different English fovmdera vary in size, although they bear the tjpen
same name. The above figures refer to the types of Messrs Miller

and Eichard, the royal type-founders for Scotland ; but other

eminent makers Bupply, for instance, long primer which is 89<,

90, or 92 lines to the foot. This has been remedied in America
by an agreement on the part of the founders to adopt one standard
pica, to divide that pica into a certain number of equal parts, and
to cast all their types as multiples of one of these parts. They
divide the pica into twelve poitfs, and the point is the unit upon
which the system is based. There is also another practical advan-
tage in this multiple system : each type bears a simple proportion

to the others, and therefore can be used in exact combination. Thus
pearl is 5, nonpareO 6, minion 7, brevier 8, bourgeois 9, long primer

10, small pica 11, and pica 12 points. In Gei-many, France, and
other countries of tho Continent a uniform system of points has
been adopted, based on a scale of 133 " Ciceros " (corpus 12) to 60
centimetres. The types which most nearly correspond to thosa
already mentioned are :

—

Point Size in
Ems to Centi-
Foot. metre.

Borgis9 9008 -3383
GarmondlO 81-07 -3769

Cicero 12 67-68 -4611

The number of lines given to the foot in the above specimens o8

bodies is the theoretic and practically the only approximative^
standard. The height of types varies slightly with dilJerent

founders, the mean being J|- in. The old Scotch height is about

tJti in. higher. Types lower than the ordinary dimension are ssdd

to be low to paper, and if surrouuded by higher tyjjes will not give
a perfect impression . Spaces and quadrats were formerly only three-

fourths of an inch in height ; but, since electrotyping has becomo
so common, they are almost invariably cut high, i.e., up to the
shoulder of the type. Six lines of pica and twelve lines of nonpareil
each cover an inch in depth. It is, however, not possible to know
the size of a type in a printed page by placing a rule measure uponi
it, as many books are not set solid ; the lines are not close together,

but leaded out -with pieces of lead, to make them cover a larger
space. A communication of great importance contributed to a
newspaper may be sot up in tho same type as the leading article j
but if not leaded it will appear to the non - technical reader to b&
in a smaller character.

The width of pages or columns, in the technical languaga of tha-

printing office, is expressed according to the number of "ems,"
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that iv, of n pica in,—the square of the depth of pica. As the lattflr

is oiR-sixth of an inch, the em is the same width, and a page of

twrify-foiir cms wide is equal to one 4 iuches Avide. The columns

of tills Enrychpeedi'i are 19 cms wi<le.

Ai-conliiig to the purpose for which they are nsed, types are

divide! into two classes—book type, inchiding Roman and Italic,

and ji/b lype, including a multitude of fanciful forms of letters,

ciiieHy founded on the shape of the Roman and Italic letters, and
intended to be more prominent, delicate, elegant, kc. It is im-

|)OBsible to enumerate all the varieties of the latter class, as addi-

tions are being constantly made and ouce popular styles always

going out of fashion. The leading varieties are the antiques, which

are Roman letters with strokes of nearly uniform thickness, as M

;

sanserifs or grotesques, which have no serifs, as M ; blacks, as fS

;

and scripts, which represent the modern cursive or Italian hand-

writing, as ^t. Black letter is now only a jobbing type in English-

speaking countries, althougli, as stated in the historical section of

tnis article, it was the first character used in printing. It is still

used in Germany, with certain modihcations, as the principal text-

letter for books and news]>apers. A comparison of the numerous
reproductions th.it have been issued of Caxton's works with any
modem line of black letter will show how greatly the form and
stylo have been altered within a period of four centuries. The present

style of Rom.-ui t)-pe dates only from about the first quarter of the

18th century. Previously the approved shape was as follows :

—

Printing has been defined to be the act, art, or

The nse of this type was revived by Whittingham of the Chiswick
Press about 18-13, and it has since become a favourite form, under
the name of old style.- Some of the punches cut by the first notable

English tj-pe-founder, 'William Caslon (1892-1766\ have been pre-

served and types are being constantly cast from them. Nearly all

foanders now produce uiodernli'i'd old style. For the recent revival

of old style printing, see p. 710 below.

Large letters, such as are employed for large bills and posters,

are made of wood, chiefly rock maple, sycamore, pine, ana lime.

These are cut up, planed to the required size, and then engraved,

generally by special machinery, this being a business quite dis-

tinct from that of letter-founding. The larger letters are designated

as two line, three line, fonr line, &c.,—meaning twice, thricSi or four

times the depth of face of pica or great primer, &c.

pe Type metal is .in alloy, of which lead is the jirincipal ingredient

;

taL but, owing to its softness, antimony and tin are added (see vol. ii.

1<. 129 and vol. xi\'. p. 378). A patent type metal (Besley's) was
inventel iu 1855 iu which the mixture consisted of lead, regulus of

antiinory, tin, nickel, coi)per, and bismuth. Nearly all type is

now made with some of these metals superadded. Ductility, hard-

ness, and toughness are the prime requisites of a type metal.
king The earliest printei-s made their own types, and the books printed
types from them can now be distinguished with almost as much certainty

.IS handwriting can be identified. The modern printer has recourse

to the type-founder. The first step in the making of type is cutting

the letter on the end of a piece of fine steel, forming the punch (see

fig. 2), which is after-

/

Flo. 4.—Matrix.

wards hardened. This
is an operation requir-

ing great care and
nicety (there being
comparatively few
adepts at it), iu order

that the various sorts

in a fount may be ex-

actly uniform in width,

height, and general

proportions to each
othei A separate p„_ 2.-Puneh. Fio. 3.-Drive.
punch 13 required for

each character in every fount of type, and the making of them
is tlio most expensive branch of type-fonnding. During the pro-

cess of its manufacture the punch is frequently tested or measured
by delicate gauges to insure its accuracy. When finished it

is held over a light, the flame of which blackens the letter, and
thus enables an imjjression, called a smoke proof, to be stamjied

on paper. When the letter is perfect, it is driven into a piece of

polished copper, called the drive or strike (fi^. 3). This passes

to tho justifier, who makes the width and depth of the faces

uniform throughout the fount. They mnst then be made to line

exactly with each other. When completed, the strike becomes the

matrix (fig. 4), wherein the face of the tj'pe is made. This method
of making a matrix has until now been in almost universal use in

Great Britain. It is, however, a very slow and costly process.

In America the great majority of matrices are made otherwise.

If the design of the fount to be produced is original, it is often

cut by hand or by an engraving-machine on the piece of metal
which is to form the matrix. If, on the other hand, an existing

fount has to be copied, the matrix is made by electro-deposition.

Fio. 6 Mould.

A perfectly good tj-pe is selected, and inserted In a mould specially
made, called a. fusible mould (fig. 5). Sufficient metal of a more
fusible natura than the
type is cast round it, and
forms a shajie similar to
that of the ordinary mat-
rix. This fusible cast is

then placed iu a box pro-
tected by glass and gutta-
percha, in order that the
copper deposit may be
kept square and to the
proper oimensions. This
arrangement also limits

the deposition to the face.

The box is Immersed in

the copper electrotyping
solution, in which it may
be left until the deposit
of metal has increased to

a thickness at which it

may be backed up with copper, or it is left until it reaches the
full thickness, which is about ^ of an inch. It is then fitted
in line, set, position, and height. The minutest imperfection or
blemish is reproduced by the deposition, and the type cast from
such a matrix is a perfect counterpart of the original. A school of
type-engravers has recently sprung up in the United States, cutting
exclusively on metal and producing ornamentation and finish which
the punch-cutters cannot rival. It is expected that in the course of
time the electrotype matrix will nearly supersede that made in the
old-fashioned way with the punch. In the ordinary method the
mould in which the body of the type is fomied is made of hardened
steel in two parts ; one part is fastened to the machine and is station-
ary, while the other is movable so that it may be adjusted for the
proper width of the letters, as one is wider than another. The com-
bined matris and mould are then adjusted to the tvpe-casting
machine, which manufactures tj-pes at the rate of from 25 to about
120 per minute, according to the body. The metal is kept fluid by
a little furnace underneath and is injected into the mould by a
pump, the spout of which is in front of the metal pot. The mould
is movable, and at every revolution of the wheel it comes up to the
spout, receives-a charge of metal, and flies back with a fully formed
type in its bosom ; when the upper half of the mould is lifted, a type
is ejected. The spring in front holds the copper matrix in close
proximity t> the mould. Tlie letter a, for instance, stamped in the
matrix is directly opposite the aperture in the mould which meets
the spout of the pump.- When a due proportion of a's are cast,
another matrix with b stamped on it takes its place, and so on
throughout the whole fount. The types, however, are not finished
when they leave the machine. There will be found attached to
each a wedge-shaped jct (fig. 6), somewhat similar to that
on a bullet cist iu a hand-mould. These are picked off by
boys at the rate of from 2000 to 6000 per hour. A bui r

which still adheres to the shoulder of the type is taken off

by the rubbers, who rub the sides on circular stones or on
files. The types afterwards go to the setters, who arrange
them in long lines ready for the dresser, and he slips them
into a long stick, turns them on their face, and, after duly
fastening them, cuts with a plane a groove in the bottom,
which forms the feet. (These processes are now frequently
performed by a machine, which produces types that do not
require rubbing or dressing.) The types are then dressed
and the picker takes them in hand, in order to pick out Fio. 6.

each defective letter \vith the aid of a magnifying glass. ^JI]*

They are finally made up into parcels of a convenient size, ^j|_'

called type-founders' pages, weighing about 8 Vb each.

Subjoined is a description of a machine for performing automa-
tically the various operations of casting and finishing type which
was invented about twenty years ago by Messrs J. R. Johnson and
J. S. Atkinson. In this apparatus the metal is fused, injected into

the mould, the cast letter turned out, rubbed or planed, first on
one side and then on the other, the feet cut out and smopthed, the
dressed sides planed alternately, and the finished letter set up on a

stick ready for nse by the printer. The casting machine and the
dressing machine are in reality distinct, though mounted on a com
mon frame. The whole is driven by a steam-engine or other prime
mover. The casting machine consists of a furnace covered by a

shallow pot holding the fused metal. In this is a pump, and the

mould is placed opposite its nozzle. The mould being adjusted

and the matrix in its place, the molten metal is injected and then

solidifies, forming a perfect type, but with jet attached. This

letter is then thrust out, and tho mould closes again for another

jet of molten metal. AH this Is effected by one revolution of the

axle of the machine. The letters pass through a channel one by
one into the dressing machine. Cn arriving there they have each

of their sides planed in succession by being held against cutters.

When one side is made true with respect to the set of the letter on
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its face, it is passed over a second cutter, wMch planes the second

side absolutely parallel to the first. After this the type is carried

in a line at right angles to its former course past a series of similar

cutters, which plane ont the foot, further smooth its surface, and

plane each of the two dressed sides in succession ; this completes

the dressing or finishing of the types, -which, continuing on their

course, pass upon a composing stick and are ready for the printer.

The line of types presents the appearance of a solid bar ot metal,

so true, flat, and square are the surfaces of the several separate

letters. This machine has been considerably improved by Mr P. M.

Shanks. The new machine is of simpler construction and its parts

are more compact. It docs not produce better type, nor work

quicker,—the speed in all type machines being regulated by the

time required to cool "the volume of metal, which, when on the

machine, is assisted by having water percolating through the heated

parts of the mould. The working of the new machine is more
readily grasped by the manipulator, and there is considerable re-

duction in its cost.

Type-Setting or Composing.

We may now describe the manipulation of the types in the print-

ing office, and for the sake of conciseness reference must be made
only to the operations connected with ordinary book-work. These

differ in details from the methods in use in the other two depart-

ments of the printing business,—news-work and job-work,

rype- The types, received from the foundry in the packages called

ease, pages, are placed in shallow traya called cases. These contain

compartments or boxes, each of which is appropriated to some par-

ticular sort or character. The cases when in use stand on frames
or sloping desks. The case at the top is the upper case, andjhat
below the lower case. Tha
former contains- ninety-

eight equal -sized boxes,

appropriated princi-

pally' to the capital

and small capital

letters ; the latter

has fifty - three

boxes of vari-

ous si2

appropri
ated

Fio. 7.—Type-case.

to the lower-case sorts. The difference in the size of the boxes
corresponds to the difference of quantity of letters in a fount, as

already stated,—the lower-case e for instance having the largest box.

The localization of the letters, &c., is a subject on which opinions

differ, the object being to bring the letters most frequently required

nearest to the' hand of the compositor as he stands -at work. As
a man picks out from the boxes seldom less than 1500 letters per

hour and distributes or replaces on the average about 5000 per hour,

it is necessary that the most economical allocation of the boxes

should be adopted. The system of allocating the various types is

called the lay of the case ; fig. 7 illustrates the plan used in the

principal English book offices ; but there are many deviations,

^om- The types when taken from the cases are arranged in lines or

,x)sing. "composed" in an instrument called a composing stick, made of

iron, brass, or gun metal. The slide in the middle is movable so

as to accommodate varying lengths of lines. In the composing
room the frames are arranged in rows, supporting the cases. The
compositor fixes the "copy," or document which he is to repeat

in type, in a convenienr place before his eye, and on some part of

the case that is seldom uSed. In his left hand he holds the com-
posing stick, and with the thumb and first finger of the right hand
lifts the letters fi'om the boxes, 'and arranges them in the com-
posing stick, every letter, point, or sign being picked out separately.

In this operation he is much assisted by the use of a setting-rule,

a thin brass or steel plate which, being removed as successive lines

are completed, keeps the type in place. When so many words and
parts of words as will nearly fill the line have been composed, it

13 made the exact length required by inserting or diminishing the

space between the several words. This is called justifying the line

and is effected by means of the spaces already mentioned. If the

work is not " solid "—that is, if the linfs are not close together

—

the strips of metal called leaJls are used. They vary in thickness,

but always form aliquot parts of pica body. A good compositor

must possess intelligence and a reasonable amount of general know-

ledge : he must be able to read his copy with readiness, and to

understand its meaning, in order to punctuate it properly. He
should be able to speU correctly, as some copy is almost undecipher-

able in regard to separate letters, while other copy is incorrectly

spelt. When the composing stick is filled, the type is lifted on to

a galley, a shallow tray of wood or metal, two or three sides of

which are fianged, for the purpose of supporting the type, when the

Impo*
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galley is slightly inclined. Stickful after stickful of type is placed

on the galley until it is full. The matter is then fastened up, a

proof taken at the proof press, and the work of the reader or cor-

rector of the press—described below—begins. The proof, marked
with the necessary corrections, is given back to the compositor, in

order that he may make the required alterations in the type.

The type, being duly corrected, is made up iuto pages of the

required length (unless the author has desired to see proof in i

slip). It is theti imposed, that is, the pages are arranged in such

a manner that, when printed and the sheet folded, they will fall

in due numerical sequence. The impression from any arrangement

of pages will be the reverse of that in which they are laid down.
If an ordinary four -page newspaper supplement be opened and
spread out with the first page uppermost, it will be found that on
this side the order of pages is 4, 1 ; when turned the pages are 2,

3. The type pages must be ranged in the reverse way, as 1, 4 ; 3, 2.

Thus the fourth page is placed alongside the first, because both

must be printed together on the outside ; the third page is to the

left, and the second to the right, because in books the odd page—the

verso—is always to the right. For a "quarto a sheet of paper is

folded twice, that is once across its breadth and then once in a

perpendicular direction down the ihiddle. It contains four leaves,

and if these are printed on both sides eight pages. The two sides

of a sheet are called the outer and inner formes respectively. A
sheet of octavo is folded three times, making 8 leaves or 16 pages.

The size of a book depends, not only upon the number of times the

sheet has been folded, and describe^ accordingly as 4to, 8vo, 12mo,
&c., but upon the size of the sheets. The dimensions of the papers

commonly used in book-printing are :—imperial, 22 x 30 inches ;

super royal, 20§x274; royal, 20x25; medium, 19x24;. demy,
174 X 22i ; double crown, 20 x 30 ; double foolscap, 17x27; post,

151 X 19|. Hence to say that a book is a quarto merely gives ,no

precise indication of its dimensions, as a quarto of one size of paper
may be smaller than an octavo of another ; it is also necessary to

know the size of the sheets of which it is composed.
When a printed book is opened, it will be found that at the foot i

of certain pages there is usuaHy a letter and at the foot of another (

a letter and a figure, as B, B 2 ; further on another letter and another
letter and figure. Ou going through the book it will be seen that

the letters are in regular dphabetical order, and occur at regular

intervals of eight, twelve, sixteen, &c.
,
pages. These designate tha

several sheets'of which the book is composed and are called signa-

tures, so that a sheet may be designated B, and the pages of which
it consists are thereby sufliciently indicated. (Occasionally, as in

the present work, numbera are used instead of letters.) These
signatures assist the binder in folding, as they occupy a certain

specified place in each sheet ; hence to ascertain ii' the sheet haa
been folded properly it is only necessary to examine the position of

the signature. The binder also is thus assisted in gathering or

collating together the sheets of a volume in proper order. Signa-
ture A is omitted, because it would be on the title or first page, aild

would be both unnecessary and unsightly. By old custom J, T,
and W are discarded, I and J, U and V being originally used indis-

criminately by printers, while W was written UU or VV. When
the alphabet is exhausted, a new one is commenced, distinguished

by a figure precedent, as 2 B, 2 C, &c.
The pages of types are arranged in proper order on a flat table, Form*.

covered with stone or metal, called the imposing stone, and are then
ready to be made into a forme, that is, in such a state that they
can bo securely fastened up and moved about. The forme is en-

closed in an ii'on frame or cJiase, subdivided by a cross bar. The
portions of the type are separated by furniture, which may be of

metal or wood or both. It is of the same height as the chase, but
lower than the type, and therefore does not print, but forms the _
margin of the printed pages. At the. sides of the two sections of

the fortnes are pieces of furniture of a tapeiing shape, called side-

sticks, and at the top and bottom corresponding pieces, called /oo^
slicks. Small wedges, called qtioins, are inserted and driven forward
by a mallet and a shooting-stick, so that they gradually exert in-

creasing pressure upon the type. Other mechanical means for

locking up are also occasionally adopted. When sufficiently locked

up, the whole is quite as firm and portable, however many thousands
of pieces of metal it may consist of, as if it were a single plate.

In this rapid sketch we purposely omit mention of several opera-

tions which, though important and indispensable, are only of

interest to the workman.
For many years endeavours have been made So construct

machines for type-setting which ehonld obviate hand labour.

Picking out the types separately from their boxes and arranging

them singly in the composing stick is an irksome and monotonous
operation, and one which it might bo thought comparatively easy

to perform by automatic machinery. But of the many different

composing machines that have been invented less than half a dozen

have stood the test of practical experience. These have been con-

fined to special classes of work, and it is open to doubt whether
the nimble fingers of a good compositor, 'aided by the brains

which no machinery can sunply, do not favourably compare on thd

I

I
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gronnd of economy with any possible mechanical arrangement, On
the other hand, employers and makers of machines allege that

owing to the opposition of the men machine type-setting has

not had fair play. However that may be, it is undeniable that

a composing machine is still rare in printing offices, and where

employed it is only as an auxiliary to the ordinary labour of the

men. It deserves to b& mentioned that nearly the whole of the

Times, with the single exception of the' advertisements, has for

years past been set up by machinery, and that more than 10,000

pages of the present edition of Ihe £7tcyclopmdia Sritannica have
also been so set up. We have not space to describe with any
minuteness the construction of

composing machines. In the

Fraser machine (fig. 8), one of

the simplest of its' class, which
has been made use of to the

extent already mentioned in

the present work, the types

are contained in a series of

grooved trays A, in the upper
pirt of the machine, the trays

having previously been filled

by complementary apparatus

called the distributor. In
these trays the types are kept
in position, -and pressed to-

wards the front part of each

tray, by slips of metal at-

tached by cords to the box-
wheels B ; each of -these con-

tains a spring of sufficient

strength to press the line of ^'o- 8—f"««" composing machine,

types steadily forward against the separators C, which are formed
with an inverted shoulder, under which the front typo in each
line passes, The keys are connected by levers to the separators,

and the depression of any key causes the corresponding separ-

ator to descend, carrying with it the front type of the line

into the grooved face-plate, down- which it slides into the com-
Iposing stick G. Immediately the finger is lifted from the key the
spiral spring D raises the separator to its original position, and the
next type in the line takes the place of the one just released, and
60 in succession as fast as the keys can be pressed. Under the keys
runs a rod connected by a crank motion with the pusher G, which,
with every depression of a key, pushes forward the line of type in

the composing stick, thus making room for the next letter. The
matter is thus set in one continuous line, ready to be divided into

lines of the required length either by the operator at the machine or

by another hand working in conjunction. The speed of the machine
varies from 6000 to 12,000 .types per hour, but is regulated eolely

by the skill of the operator, as the machine mil work as fast as

the keys can be pressed. The composing machines now employed
at the Times ofiice are an improved form of an apparatus invented

by Charles Kasfenbein, and introduced there in 1872. The oper-

ator sits in front of four rows of keys one above the other, something
like the manuals of an organ, but only about 3 feet wide. Each
of the keys corresponds to a type or character. The types are kept
in tin tubes placed vertically at the top of the machine. The de-

pression of a key works a series of levers, and an iron finger pushes

the undefmost type from its tube, when it falls into a groove formed
in a conducting plate, narrowing at the bottom to its ape.T. Imme-
diately below is a receptacle, and by the action of a treadle the type

is i- ashed along a channel. Other letters follow, the matter being

thus set up in a long line, on a groove of the width of an em quad,

and naning from left to right. The type when it first comes into

thi groove is in an upright position, but in passing along it becomes

twisted, so that the letters stand at an angle of about 46° when
they rsacli tlie point at which they are justified. This groove com-

municates at Its dexter extremity with the justifying galley,—

a

simnle apparatus, something of the nature of a composing stick and
galiey combined. Then the type is divided into portions or lines

of the required length and justified in the galley, which is adjustable

to the width of the required length: As the long line approaches

him, the justifier witla a small bodkin accelerates a portion large

enough in his judgment to fill the wiJth of his coli.>mn. 'When

this'is done he presses his foot on the treacUe under him, and

thereby causes the line to bo pushed into the galley. The line is

justified by spaces and quads, and enough type is then taken for

another line. The speed depencli on the operator, and varies from

6000 to 13,000 types per hour, the average ijein^ about 8:;^ with

two operators,—a justifier and a compositor being also necessary

These machines are worked in the T:me3 offca at the rats of a

column of solid minion an hour. The machine occupies a floor

space of only about i feet wide by 2 deep.

Another machine at present in use is that of Mr Robert Hattereley

of Manchester. It probably famished the general scheme of others

IB use. One of the most ingenious machines of the kind is that of

Mr Alexander Mabkis of Warrington, its general principle being

the aaoption to setting np types of the Jacqtsard card of the power

,T' ^%'i:
"^'"^"^^ automatically the most iutrioate patterns of

cloth. The apparatus consists of three parts,—two used for pre-
paring the card or ribbon, whioh directs the third in the opera-
tion of type composing. The perforator is like a small cottage
pianoforte When the keys are struck they produce a perforation,
and the ribbon is made to move aside a little, so that a new surfacemay be presented for puncturing. The (TOmposer is a circular iron
table, 4 reet in diameter, having round its periphery a number of
boxes divided into sections, each of which holds one kind of type.On a slightly lower plane is a wheel carrying little brass tables
hinged at one end. When the machine is in motion, the types
are pushed out on to the table, which passes with its freight romid
Its course untU it comes to the point of delivery, when the types
are swept off. The rising of the table, and the drawing out of the
types, are guided by the perforated paper. Hence the machine
sets types without a human compositor. When once the ribbon is
perforated, it may be vised, over again for subsequent editions of
the same work, which may be in a difi'erent size of type. Thes^
machines are only in use in the office of the inventor.
As has been already described under Eepoktino (vol. xx. p. 406),

the parliamentary reports of some newspapers are set up entirely
without copy,—by the ear, not by the eye. It has been found that
by the aid of the machine the matter can be set up half as fast
again as it could be written out : the average speed of the compos-
ing machine is 230 lines per hour when the copy is dictated to the
operator, whereas the most skilful workman setting at ease in the
usual way can do but 60 lines per hour.

For many years it was a favourite idea with inventors, especially Logo
those who were not practical printers, that great economy might be type:,
gained in composition by the use of word-characters or " logotypes,"
instead of single letters. The constant repetition of many words
seemed to suggest that they might be cast in one piece. Combina-
tions suitable for affiles and sufiixes, as ad-, ac-, in-, -ing, -ment, ic,
it was also suggested, should be used instead of the single component
letters. The suggestion has, however, not been carried out, at least
to any considerable extent. The chief practical objection to it is
that it involves the use of cases with an inconveniently large num-
ber of boxes. The more the variety of characters is multiplied the
rnore ''"travel " of the compositor's hand over the cases is necessary
for picking them up, and by so much is the speed of his work re-
tarded. Logotypes, too, are more liable to accident ; when one
letter is damaged thfe»combination is rendered useless.

The correction of the type is a subject that should be understood Correct
by all who have to do with printing, as many mistakes are made ing tj-pe.

on the part of authors which a little technical knowledge would
prevent. In the course Of setting any copy or MS. which may be
given him the compositor unavoidably picks up some wrong letters.

Of mistakes the words in the copy before him, or fails to follow the
style prescribed for the work. These are called printer's errors.
When the compositor has finished his task, a first proof of the
matter is,taken. This proof is read through and compared with
the copy by the proof reader or corrector of the press and an assist-

ant, the eopy-holder or reading boy. The proof is then sent back
to the compositor and the latter is required to correct all the inac-
curacies indicated therein—in fact, to attend to all the directions
given by the reader—and this has to be done at his own cost if he
IS working on piece—that is, paid by results according to work done—or by the employer if heis working "on establishment wages " or
paid by time. Another proof called a revise is now taken ; this is

carefully compared with the previous proof. If the corrections
have not all been made, the revise is marked accordingly, and sent
back to the compositor, who is required to remedy the imperfec-
tions. When the proof is deemed accurate, or "clean," it is sent,

generally along- with the copy, to the author,—being now termed
an author's proof. Finally, in the printing office the matter is

carefully re-read and compared with the last author's proof by the
press reader, who signs it and on his responsibility the type is

printed off.

The operation of distributing the types is the converse of that
of composing : it is de-composing the forme and returning the
several letters to their proper boxes in the case. It is done, as already
mentioned, with remarkable rapidity. The forme is first washed
over with an alkaline or other detergent to remove the ink from
its surface, and then laid down on the imposing surface, unlocked,
and dimped ; this assists the cohesion of the type, after the chase,
furniture, side sticks, &e., are removed. The compositor then takes
in his left hand, supported by a Eetting rule, a portion of type in
licrs, and wiih the right hand takes a word or so between the finger

and thumb, letting each letter drop separately into its proper box.

There is hardly any operation which so strikes a spectator as dis-

tributing, for a competent distributor literally showers the tjrpes

into their receptacles. The types are held upside down, that is,

with the nicks uppermost ; hence the letters of each word are read
from left to light like ordinary matter when printed, but the woids
are of course 'dealt with m the inverse order.

Distributing machines ofmany difllerent kinds have been invented.
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tfiges of

^tereo-

<rpiiig.

Fm. '9.—Fraser disbibuttng macliine.

They may be divided into two classes,—those worked entirely by

'

keys or notes, like the pianoforte, and those in which the distributing

is to a certain e:5tent done automaticaDy. For the former class only

the type in ordinary use in printing offices is required. For the

latter the type requires to be specially prepared, each character

havin" a distinctive nick or nicks upon it, which correspond with

the pen ticular channel of the machine it is intended to occupy, and

by which it is guided to its special compartment. Eastenbein has

produced a distributor which may.be described as a composing

machine reversed. The matter to be decomposed is placed at the

top in its appropriate tray or fixed galley, the sides of which are

adjustable to fit any measure, the back being so constructed that

it may be advanced to keep the matter always up to the front. As
the matter is pressed towards the front, the first letter of it is brought
in contact with a steel pusher, behind it being an aperture com-_

municating with the channel of the guide plate. The matter is

read by the operator ; and he touches the key corresponding to the

letter that comes first. Thus the types are conveyed one by one

to the guide plate or conductor. It has grooves furnished with
little gates or s'vvitches, like the points of a railway, and these direct

the types into their proper channels. The tubes into which the

types are deposited are placed at the foot of each groove. Thus
every time a key is depressed the switches move, the pusher sends
the type to be distributed out of the line, it falls through the

aperture, and, passing down the channels in the guide plate, reaches

the proper tube. The speed
is to a certain extent depend-
ent upon the skill of the

operator, but averages be-

tween 3500 and 4000 per hour.

A good compositot can by
hand alone distribute as

Snany letters as this. But for

the purposes of the composing
machine, hand- distributed

types would have to be set

ttp again, as the composing
fnachine is supplied not from
ordinary cases but from tubes

of type. In the Fraser dis-

tributing machine (fig. 9) the

page of matter to be distri- _
Buted is placed on the upper part of the machine at H, whence
by suitably apparatus it is moved line by line towards the separator

I in front, ahe matter is there read'by the operator, and as each

letter comes in contact with the separator the corresponding key
is pressed and the type .is conveyed to the guide plate, where a

Series of switches guide it toita proper_compartmejitiii tie tray of

the composing machine."

Sf-areotyping, Eleclrotyping, <S!C.

The method 6f reproducing and multiplying letter-press printiBg

surfaces by taking casts of them, or stereotypes, has greatly con-

duced to the progress of typographj',—much more so, indeed, than
might be'realized by those who are unacquainted with tbe practical

details of the art. Stereotyping {uT(pe6s, fixed or solid ; t-i/ttos,

type or forme) ia. the method of taking casts from a fijsed or mov-
able forme ; thu3,'printing from stereotypes is distinguished from
typography, in wllloh impressions are taken from movable types. It

does not supersede type-founding, but supplements it, for a page of

reading matter requires first of all to be set up letter by letter, and
then the casts or plates are taken, each of which may be printed

from with nearly as much perfection as from the original forme.

Hence a printing surface may be reproduced to an almost infinite

extent, and the means of production of impressions on tlie press or

machine are increased in proportion to the number of casts taken.

It ensures an accurate copy of an original text, whereas in repro-

duction by resetting the movable types there is a liability to devia-

tion. When only a cast is worked from, any accident may be re-

paired by taking another cast, and the cost is slight compared with

that of composing over again. A smaller quantity of type may
be nsed in an ofi&ce where this process is used ; a portion of a work
may be set up, a cast taken, and the tj'pes returned to the cases.

The plates are more easily stored than movable fonues, and are not

liable to the danger, as m I'ue latter, of types falling out. Above
all, the mould may be bent to any curve required, and a circular

cast obtained, which may be fastened round the cylinder of a

machine (see in/ra in regard to rotary printing).

The process of stereotyping, divested of merely technical details,

is as follows. From a forme of matter, which may be wholly or

in part composed of movable types, a matrix or mould is taken.

The original is in rilievo ; the mould consequently is in intaglio.

From this the stereo plate is cast, and it of course is again in rilievo.

This in turn may likewise become an original, and casts may be

[taken from a plate, or other casts from the same mould. The first

ibooks were printed from solid wooden blocks, each of which formed

si page. Then came the era of typography, in which these pages

were compqsed, mosaic-like, of movable types. Now has succeeded

the period of stereotyping, in which pages formed of single block:'

—but of metal, not of wood—are used. ' The two essential parts are,

therefore, the making of the matrix and of the east, which is com-
posed of an alloy something like that for type metaL The mould
may be of plaster of Paris or papier-miche ; .the latter being the
simplest material, and that almost universally used, need alone be

here referred to. The following account of the process, when carried

out on the smallest possible scale, is sufficient perhaps to show the

general principles of the art. The papier-mache for the mould,
called Jiang, is made by uniting several sheets of paper with a paste

made of wheaten flour, starch, and alum, to which wMting is added.

These ingredients are often varied ; the general object in using them
ia to obtain a paste which will stand a high temperature without
burning. A sheet of brown paper is laid down on a smooth surfaee

and pasted over ; blotting paper is laid on that and pressed down,
then pasted over, and a sheet of tissue paper added, which is also

pasted, and another sheet of tissue paper placed on the top. This
is well smoothed and pressed to give the incorporated material

greater firmness and cohesion. Next, to prepare the forme for being

moalded, it is surrounded with metal "clumps" of the height of

the type, placed close to the matter, and then oiled to prevent the
flong sticking to it. The latter is then thoroughly damped, to

render it quite plastic. The forme being on a level surface, the
flong is laid upon it, and on that a piece of linen. The surface

is next well beaten all over with a long-handled brush, tfll the
flong sinks into all the declivities of the forme and receives a deep
impression of it. This is a process requiring experience and practice.

The linen being removed, a piece of very stout paper is laid on the
top, and also beaten down, so as to strengthen the flong, and the
moulding is finished. The nest point i? to dry the mould.

In the most rudimentary method a combined drying and casting

press is used. It consists of a flat iron surface, with a lid attached

to one end by hinges. Over the surface is a cross-head fitted with a
screw

;
pressure may be exerted on anytliing placed between, the

arrangement being like that of a screw letter-copying press. The
cross-head can be moved to one side when it is necessary for the lid

to be lifted up. Underneath the press is a series of gas jets, by
means of which the bed plate is heated. The press stands on
supports, but is attached to them only by an axle, and it can be
readily changed from the hoiiiontal to the vertical position. The
lid of the box is raised and the forme with the flong upon it placed
on the centre of the iron surface. After being covered with a
blanket, the lid is screwed down upon the whole, and, the gas being
lighted, the forme and mould axe heated for a few minutes, after

which the lid is raised, the steam evaporates, and the flong, which
has now become the matrix, is thoroughly dry. In large stereotyp-

ing foundries, after the flong has been well beaten upon the forme,
until the impression of the types is plainly seen on the back, it is

baked and dried (the forme still underneath) on a long thick iroa
slab, called a hot cJiainher, because it is heated from within by steam..

The m,atrix is then removed iiom the forme, and any superfluous
margin cut away or trimmed ; after this the matrix is dusted with
powdered French chalk and is ready for being cast from.' A method
has lately come into use for obviating the necessity of keeping the
matrix on the type while it is being hardened by drying oy heat,

whereby the type is injured. The matrix is dried separately, being
removed when moist from the forme, as soon as the impression is

obtained. It is then placed on a bed of sand heated by gas. The
forme is never heated, and there is a great saving of time, because
the drying can be done in two minutes. The matiix is laid on the
bed of the casting box face upwards, with gauges around it to de-
termine the height or thickness of the cast. The lid is put down
and screwed tightly, and the position of the press altered from tlie

horizontal to the upright. The metal is then poured in and the
press restored to its former position. The matrix is carefullj raised

and the plate exposed. It has only to be "trimmed," the super-
fluous metal cutaway, and the back planed, to be ready for n^ount
ing on a block of wood to make it type high.

In stereotyping for the Walter and similar presses the procep
is as follows. The forme is laid on the table of the mouldin,
machine and the flong placed on it and thoroughly beaten in bj
hand or passed through a moulding machine, which performs tl.il

same operation. The forme is next placed on a heating surfacol

and when nearly dried the matrix is removed from it and agais
dried. It is then placed in the casting box, which is curved to ti !

cii'cumference of the cylinder of the press. The box, being ou '

swivel, is set upright. The metal is now poured in from 3

ladle and the plate cast. It is allowed to stand a minute and ther
taken out, still hot, and placed upon a "finishing saddle" of thf
same circular form as the back of the plate, and secured by clam]"t5

and screws. An angular-shaped knife or chisel, fixed ui a carri

age, is moved by a handle in a semicircular direction across the
surface of the plate, in order to remove superfluous portions o'

metal and to form a bevel whereby the plate can be subsequently

1 These matrices can be preserved for several years, and the stt.WQtypilig prcl

,

cess postponeJ uaiU actually required.
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«hmnea on the maoWne. If necessary ths pUte may be emoothea

at the back by a sfoolally-contrived planing maclune. The pUte

is now ready for being placed on tbe printing machine. Each

singlo operation can be performed witli the utmost possible despatch.

If the organization is sufficieDlly perfect, tho time for making a

t'lato, from the moment when the forme comes down from the

machine -room to that wherein the_ perfect plate is set on the

machine, need only be about eight minutes.

In newspaper establish nionts where stereotyping is thns adopted

"the pages are not all made up simultaneouely : some are kept oi»n

till the last for the latest telegrams. The moment a paje is com-

pleted and locked up in its chase it is sent down to the foundry,

and as many casts taken as there are priutin;^ machines to be set

going. One page follows another with rapidity, the first being

placed in position on the machine, while the later ones are in the

/onndry. When all tho pl.^tca are finished end fixed in their

places, six, eight, or ton machines may be simultaneously printing

at tho rate of nearly 12,000 pet hour eacb. The enormous increaso

in the circulation of the great daily newepapecs would have been

impossible but for the extraordinary facilities for rapid production

provided by etereotyping. This process is also of special ntility to

the newspaper printer in the case of telegrams arnvi.ig late. In

machines wnich printed from the type, late teUgiams could only

fee inserted by a "stop-press"; that is, the piinting was inter-

rupted while tho alteration was being made. But, when the

papier-m&chiS casts of the pages have been taken, tho type itself is

lihoratcd and sent back to the comjiosiii^ room, so that, if later

news arrives while the machines are running, the foreman printer

alters the page, a fresli cast of it is token, aud a machine started

without interrnpting the jirodnotion for a moment. The London
evening papers Tiavo usually five editions, and for every edition

fresh ca">ts are made of or.o or more of the pagis.

Quite recently the substance cellcil celluloid has been introduced
instead of tho metal referred to previously. A monld is made of

yellow oxide of lead and glycerin formed into a semi-fluid, paste,

which is applied to the surface of the typo. Tho matrix is placed
on a powerful press aud a heated sheet of celluloid about fV of an
inch thick is laul on it When pressure ia applied, a perfect facsimile

is obtained, and it is ready to bo printed from when mounted in the
usual way. \Thereas a good electiotype from a wood block averages
six houra in its production, a cast in celluloid can be got in less than
an hour. These blocks are very tough and many thousands more
of impressions con be printed fiom them than from stereotypes with-
out their showing signs of wear. For small stamps india-rubber is

used as a stereotyping material, and afterwards vulcanized. These
stamps, being flexible, priit on rough surfaces which would not
take an impression from ordinary stereotypes. With a flexible

surface, too, much less pressure is required,
toting Machines have been invented to do away with the use of types
'means altogether. The principle is to punch the characters successively

on some substance which will act like the flong and become a
inches, mould from which stereo plates may be cast. In an apparatus

recently introduced the flong is a prepared piece of millboard,
which is placed in front of tho steel punches. The latter are driven
into the nong with lightning speed and great accuracy. By turn-
ing a handle all the Roman punches are changed to Italic ; by
another a set of sanserif or other founts comes into play. For set-

ting time-tables and logarithms the apparatus is said to save ninety
per cent over the ordinary system oi hand-setting. The obstacle

to the more general use of it is the difficulty of correcting error?.

In another machine tho punches are driven into a block of teak
wood. They are cast to thicknesses which are the multiple of a
"point"; hence by a simple calculation they may be spaced out
to tho exact number of points chosen for the length of the line, and
every line leaves the machine justified. Tho block when com-
plete is removed and a stereotype taken, which can be printed as in

the ordinary method of typography,
lectro- F<T the reproduction of wood engravings electrotyping has
•ping. "Nearly enperseded stereotyping, as it produces much better copies.

For obtaining plates of type matter it is also better than stereo-

typing, as many thousancis of impressions may be taken without
reducing the sharpness of an electro, while ordinary stereotype

would be almost worn, out by printing a much emailer number.
This arises from the superior nardness and toughness of copper, of

which the surface of tho electro ia formed. Electrotyping, however,
is costlier and slower.

The forme to be electrotyped is placed upon a level plate, and
surrounded with type-high clumps or metal furniture, and then
floated with plasSer of Paris, which prevents tho mould of wax
(to be afterwards made) from penetrating too far into the interstices

of the spaces. The forme is next brushed with finely powdered
blacklead or plnmbago. The moulding com)X)sition is made of

melted wai, with the addition of a little blacklead. This is poured
into a shallow metal moulding tray, to which two pieces of stout

wire are soldered, in order that it may be afterwards suspended in

(Ik- depositing trough. After the composition is cooled and set its

«mfacu is braslicd with blacldead, and it is theu ready for moulding.

The moulding press may be •omelhing like a letter-copying press
or, in a largo cstabli»bmenl, may consist of a powerful hydraulic
or other press capable of exercising a pressure of mouy tons. Tb«
forme is placed exactly under the centre of the platen, with th«
moulding troy containing the was, slightly warm, ujion it Ai
impression is then taken, and the moula afterwards separated froa
the forme. The mould has next to go through fbo process ol
building, that is, heated wax is dropjied upon such portions os should

ductor of electricity, while wax is a uon -conductor. Tbeinalerial
is well brushed in, filling all the interstices of the fonne ; and the
entire surface of the mould must be properly covered, to ensure
a perfect deposit of the copper. To facilitate this operation, a
blackleadiiig machine is used in large establishments. The fonne
is placed upon a carnage formed of transvciKe bars and is movtj
backwards and forwards by a hamlle and rounce to bring it nno'i
the blacklead brush. After the mould is blackleaded, the back of
the moulding pan is coated with wax, to prevent tlie copjicr from
being deposited upon it The mould is now quickly immersed in
one of the compartmonta of the batteiy. The process of depositing
a copper solution upon the blackleaded surface of the mould is

continued until a soud plate is formed, which, though it is scarcely

thicker than a finger nail, being about ,\ inch, forms, when pro-

perly backed, the best and most enduring surface for letlcrprcss

printing that has been discovered.

The moulding tray containing the mould is hnng on the brass
rod of the depositing trough facing a plate of copper, and the con-

nexion of the battery made : that is, the mould is attached to one
pole of tho batteiy and the plate of cop))er to the other. The
copper, so to speak, is decomposed on the one hand and rccomposed
on tlio other: in other words, the current of electricity being com-
plete, and tho mould Submerged in the sulphate of copper solution,

the deposition of copper on the mould at once commences. Here
it remains until the deposit is sufficient, the time u.sually occupied

being fioni 8 to 12 hours, according to the state of the solution

and the strength of the battciics. The dynamo-electro machine,
which is now employed in large houses, very materially reduces

this period ; othci-wi^e Smce's batteries are generally used. When
the deposit, or, as it is called, the sJicU, formed on tho wax monld
is of proper thickness, it is disengaged from the wax,—the mould
being placed with its back on an inclined board, and boiling water

poured over the shell, which melts the surface of the wax, except

a thin coating, the removal of which is effected by placing tne

mould and shell on a steam heating table. Thus the wax mould
is destroyed, and it is not possible to obtain more than one shell

from a mould, .whereas the stereotype process enables almost any
number of casts to be taken from the same matrix. The shell,

being too thin and fragile to be printed from, is next backed,

or filled up with metal of a somewhat softer kind than stereo raetah

The ehell, after being further cleaned, is lowered on to the top

of a vessel of molten tj'ps metal ; and, when the solder previously

used to unite the copper and the metal has fused, tlie latter is poured

over it in a molten state until it is covered. The plate is washed,

dried, and polished, the back roughly planed to a surface parallel

to the front, the edges squared, and all imperfections made good;

The thickness of a plate is usually a pica or J;th inch. It is mounted
as an ordinary stereotype plate. Within the last few years the pro-

cess has been greatly facilitated by the employment of specially

contrived apparatus, aud illusti'ations can be produced in three

hours from the time the mould is made. Curved electros are pro-

duced, as well as curved stereos, for use in rotary printing. Facing

with nickel by tho electroplating process is now largely adoptea

for hardening stereotypes and clecti-otypes and rendering them more
durable. This process also prevents the deterioration ol such plates

by the action of^ the acids or other chemical reagents often present

in printing inks, such as cyanide of potassium in red ink and nitric

acid in some blue inks.

Polytyping is a method invented in Franco about the end of the

18th century, but now seldom practised in the United Kingdom.
The apparatus somewhat resembles a pile-driver. It has two upright
guides about six feet high, and a pulley at the top, which elevates

by means of a rope a heavy plate, on which the matrix is placed Jn

an inverted position. At the foot of the machine there is a sub-

stantial iron bed, upon which the operator places some molten

metal He then pulls the rope until the matrix, with its weight

attached, is elevated to the top of the machine, when it is suddenly

allowedt to fall. Tho result is similar to that made on a medal by

means of a die,—a perfect reproduction of the matrix in relief,

which is mounted on a metal stand to type height. The results

are excellent, as the plastic metal is forced into the finest lines of

tho matrix. Duplicates of a block can bo thus produced moro

rapidly than by tno ordinary stereotype process ; and another ad.

vantage is that the intaglio parts are much deeper,— a point of

some importance in printing. Tho matrii may be made from tbo

block by the electrotyping process
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Substitutes for Vfood-Engramnrj.

Formerly tlie only available method, of obtaining illustrations

which could be printed on the letter-press in conjunction with type

was that of'wood-engraving. At tlie present time a number of

comparatiTely new processes are in operation, in which the engrav-

ing is done almost automatically by the adoption of chemical pro-

cesses and the well-known principles of photography. Engi-avings

of this kind are called in the trade process blacks, or sometimes zinco-

types, owing to the metal of which they are formed. There is space

here for only the barest possible account of the processes.

In the first method, which is sometimes called typo-ctching, the

drawing is made with, ordinary lithographic ink on stone, or on

paper and transferred to stone. It is then re-transferred to a plate

of polished zinc by the ordinary lithographic process. Zijjo is

employed on account of its cheapness and its ready solubility in

,tho acids used for etching. It has properties similar to those of

*he lithographic stone in taking up the ink and the watep. The
transfer is made to adhere to the plate by being passed through a

lithographic press ; the paper is then stripfbd off; and the whole

of the ink is left on the plate, which is inked iip as a litho stone

with a view to render the lines as solid and strong as ^possible to

resist the acid. The covering of the lines is strengthened by dust-

ing powdered asphalt or some other suitable material over the plate,

which is warmed just sufficiently to incorporate the asphalt with

the ink. The Jilate is next placed in a bath of acid (its back and

other parts, where the acid is not required to act, being protected

by varnish), in order that the unprotected parts, or those which

are to form the whites of the finished picture, may be dissolved

away. In order to prevent the acid eating not only straight down
into the plate but on the sides of the furrows it forms, and thus

undermining them, an ingenious device has been adopted. As soon

as the etching has proceeded to a very slight depth, the plate is

removed from the bath, washed, and heated. The ink and other

protective medium are thus melted and run down the sides of the

little furrow^ formed by the acids and thereby protect them from

further actioiL Inking' and dusting with resinous material are

repeated, and etching resiuned, until the depressions of the block

have been brought to the proper depth. The etching is carried on
in troughs to which a rocking motion is given, so that the acid

flows to and fro in waves over the surface, and Uttle bubbles of gas,

&c., are carried away. Where large spaces of white occur, the metal

is cleared away by a drill ; after the block has been mounted type

high, it is ready for the printer.

This process is only available for the production of " line blocks,"

i.e., those in which the original drawing is done in lines or dots,

as for an ordinary woodcut. The highest achievement of process

blocks has been the production of tone iloclcs,' which may be

made direct from oil-paintings, water-colours, photographs, draw-

ings in chalk, wash, pencil, &o., or indeed from anything from
which -a photographic negative can be taken. The exact nature

of the processes is a trade secret, but the rationale is given in

Mr Truman Wood's Modern Methods of Ulnslrating Boolcs (London,

1887), to which we are indebted for the following details. The
problem is to translate, as it were, the light and shade of the

negative into solid outlines of black and white. The shades must
be lines'of various breadths or of various distances apart, or spots-

or grain of various degrees of fineness or closeness. In a surface-

block any part that touches the paper prints, and any part that

does not touch the paper does not leave any mark at all. The
photographic image is continuous : there are no outlines in it, the
picture being formed of graduated tints or shades, ranging from
the white of the paper up to the darkest colour that the process

employed can give. To make a block for letter-press printing the
graduated tints of the photograph have to be broken up into stipple

or grain, and it must be a stipple closest in the shadows, gradually
becoming more open'through the range of the intermediate tones,

and vanishing altogether in the highest lights. To describe the
ingenious methods adopted to secure this end would involve an
account of several photographic operations which would be out of
place here. In one process, perfected by Meisenbach of Munich in

1882, grained negatives are produced by placing a transparent
screen, on which a sfiitable grain is imprinted, in contact with the
negative or the positive to be copied, and then photographing the
two together. The negative is transferred to a plate of suitable
material, which is gi;aved or etched in the uSuail manner, to form
a typographic block. Another device is to print from the original
negative upon a piece of silk, the threads of which break up the
picture into a regular grain. The positive on the silk is then
photographed and a printing block made. These blocks require
from their very low relief delicate and careful printing, but are
made to give excellent results.

A process of typographic etching has been invented by Messrs
Dawson, in which the design is drawn with an etching needle on a
brass plate covered with a wax etching ground, in the same manner
as for an ordinary etching. The metal is therefore bared at the lines,

which are separated by ridges and spaces of wax- These spaces are

strengthened by the addition of melted wax, wtich runs up to

the edges of the lines, but does not run over on to them as might
be expected, filling them up The supply is continued until the
spaces between the lines, representing the whites of the finished

print, have been raised to a height sufficient to give the necessary

relief, when an electrotype is taken. This electrotype forms the
printing surface.

Shanks's process is a device for producing pictures simply by the
use of mechanism, and is an application of the eidograph. The
plate to be drawn upon is moved under the drawing implement,
which is a rapidly revolving cutter, and the plate on its carrier 13

mounted on the end of a series of levers in the same way as the
slide rest of a lathe, so as to have motion in two directions, one at

right angles to the other, and consequently by a combination of
the two to have motion in any direction in the same plane. If 3
plate of a suitable substance, such as hardened plaster of Paris, be
mounted on the carrier, and the bracing point at the other end of
the lever be moved over the lines of a drawing, the cutter will

plough a little furrow, which will follow these lines. When the
plate is finished, a stereotype is taken from it and forms the print-

ing surface. The lines of the casts are remarkably strong owing
to the conformation of the furrow of the mould, and they can be
printed on fast rotary machines. The weather charts given in

some newspapers are produced by this process. A block with the
recurring- outlines being made, plates are moulded from it, so that

the details alone have to be separately cut upon future plates. Mr
Shanks's method is remarkably simple and expeditious, and the
results are economical and trustworthy.

Press TFork and PresscS,

The characteristic of printing, as already pointed out, is that

the pigment—the ink—with which the printing surface of the type
is coated is transferred to the paper or other material by pressure.

The manner in which this pressure is exerted gives rise to two
classes of machinery,—those in which the platen and the cylinder
respectively are employed. After the paper is placed on the type,

in the one ease a fiat plate of iron moves pai'allel to the forme and
comes in contact with it, causing the impression on the paper,
while in the other case a cylinder revolves over the surface, which
travels in gearing with the cylinder.

Space does not permit of any sketch, however slight, of the
origin and progress of type-printing machinery. We can only
refer to what may be regarded as representative appliances ia

present use. In America all kinds of apparatus for printing are

called "presses", in England, however, an appliance of a more
automatic character than the hand-press is usually called "a
machine." As the hand -press is now almost obsolete, this dis-

tinction will probably be abandoned, and the shorter and more
expressive word "press" be applied to all. Venturing to adopt
this suggestion, we may say that of platen presses there are the

hand-press, the treadle platen press, and the steam or other power-
driven press.' i

Fig., 10 is a view of the Albion press. It is wholly of iron and
steel Although this press is nearly superseded, it is desirable

to point out its component parts, as they indicate the genera!

principles on which all typographic machinery is based. The flat

plane on which the type is la'd is called the bed of the press ; M
the other flat plane which moves vertically and presses the paper I
on the type is the platen. These are the two essential parts of ^
the press. The platen is perfectly smooth and level on its under
surface, in order to give the whole of the type forme an equable
pressure. It is mounted in a strong iron frame, with a cross-

piece or head. The platen is propelled by a piston, which moves
up and down. The power is gained by bringing an inclined bar

of steel perpendicular to the direct line of pressure, and in doing
so the piston is forced down. This steel bar is the chill, shaped
like an elbow. At one end is a bar or handle which, on being

pulled towards the operator, straightens the chill or brings it into

the vertical position. At the sides are guide-plates fixed into the

frame, to preserve the parallelism of the platen, for the slightest

vibration or lateral movement would prevent a clear sharp im-

pression being taken. There are appropriate appliances, such as a

helical spring, fixed on the head of the press, whereby the platen

raises itself when the pressure is not required. In ordei; to bring

the forme readily under the platen, and to withdraw it so that it

may be inked and the sheet to be printed placed in position, the

table is mounted on a carriage, that runs on two rails by turning

a handle connected with two endless bands. The paper is fixed to

certain marks on the tympan, a kind of metal frame hinged on to

the carriage, when it is in a sloping position. This ensures the

paper being printed in the exact place required The tympan,
over which calico or parchment is stretched, is double, And contains

within it a pad of paper or a piece of blanket, to moderate the force

of the impression of the platen. To it is hinged another metal

frame, the frisket, which is covered with paper, cut to correspond

with the shape of the type forme on the press. The ink is applied

with a cylinder or roller, which revolves in an iion frame, and ia
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xivered about an inch thick with a composition of glue and treacle

pr of glycerin or other substance. The ink is spread out with a

palette knife or similar appliance on a table

adjoining the press, and by repeatedly re-

\'olving the roller over it, it becomes coated

with an extremely thin film of ink.

The roller is then moved over the

surface of the forme on the press,

until sufficient ink has been trans-

ferred to it. This is called rolliny,

and is a very Important part of

press-work, for if inefficiently per-

Fio. 10.—AlbiuD preai.

. the impres-
sion, or even

blotches, which
are called m-onks, or the
print will bo too pale or

-^' grey in places, such im-
_r^ perfections being called
^^:^ friars. The sheet of

-- paper to be printed is

_ next laid on the tym-
pan, to pins serving as

guides. The frisket is

folded down on the trmpan, which is in turn folded down on the

forme with the right hand, while with the left the handle is turned
and the press carriage brought under the platen. The bar is pulled

by the right hand, the handle turned the reverse way with the

left hand, .the carriage brought out again, the tympan raised, the

frisket opened, and the printed sheet removed, the tympan being
ready to receive another white sheet. The frisket serves, among
other things, to keep the edges and parts of the sheet not required

to be printed from being discoloured by contact with the ink or

the siaes of the forme, and to aid in steadying the sheet when the

tympan is depressed and in the removal of the sheet when it is

raised. Such is a bare outline of the method of printing at a

hand-press,—one necessarily imperfect from a technical point of

vifew, but sufficient to indicate the essentials of the operation.

Another press which has been much used is the Columbian,—

a

name given to it by its inventor, Clymer, .an American. The
]iower is gained by an ingenious combination of levers. Two of

these are connected by a rod with the bar handle, which is in itself

a lever. J The platen is attached to the head by a strong iron bolt,

the descent being made steady and regular by vertical guides. It

is counterbalanced by a powerful lever or beam, having an adjust-

able weight shaped like an eagle, which raises it automatically.

In the bar handle is a screw stop by means of which the length of

the lever rod can be adjusted and its pressure, or the pull, per-

fectly regulated
Nine distinct processes have thus to be gone through in order

to print one side of a sheet of paper at a hand-press :— (1) inking

the roller, (2) inking the forme, (3) laying the sheet on the tympan,

(4) folding down the tjrmpan, (5) running in the forme under the

platen, (6) taking the impression by depressing the platen, and then-

immediately afterwards allowing it to raise itself by means of the

counterpoise or spring, (7) running out the forme, (8) lifting the

tympan and frisket, and (9) removing the sheet. 'The object of

successive improvers of the printing press has been to render the

apparatus "more automatic, or to substitute for it a "machine"
that will reduce these nine operations to the minimum. In modem
machines this has been effected to the extent of rendering necessary

only three 6f them—(1) laying on or "feeding" the sheets, (2)

applying the motive power, (3) taking off or delivering the sheets
;

and rotary machines both feed and deliver themselves auto-

matically. Nearly all cylinder machines have a delivery apparatus,

ftnd quite recently an appliance for the automatic feeding to them
of single sheets of paper has been invented.

With respect to the platen press we notice first thdt which is

capable of being driven by a rotating shaft or wheel. It should be

observed that the adoption of the rotatory principle was essential to

the deceleration of speed. This was recognized by the projector of

the machine • press, William Nicholson, and by Frederick Koenig,

who first brought the invention into use and constructed a practical

1 The b«3t account of its Invention is contained In a series of articles by Mr
William Blades in the PrinUri BegisUr, 1883-84, and Th. Goebel's Friedrkh
Koehig titid die Erfttidung ier Schrutlpresse (Stuttgart, 1883). This last has
licen translated into French by Paul Schmidt, ? Koentj tt VInvtntian de

hi 2'i'Csse Micaniq^^c (Paris, 1£86).

press. The essential arrangements of every machine are four, their

respective objects being (1) to feed in the paper, (2) to ink the

forme, (3) to print the sheet, and (4) to deliver or take it off.

The treadle platen press is the simplest of machine presses capable

of being worked by a wheel. When other motive power is not

available it is driven by a ti'eadle, like that of a lathe. The type

forme is usually secured by clamps on an almost vertical bed (fig. 11),

and the platen rocks backwards and forwards, being thus brought
in contact with the type
on the bed. Just betoro

the impression is taken,

the two surfaces are mo-
mentarily parallel. The
inking is efl'ected by small

composition roUefs, ad-

justed in a roller carrier

swinging on a pivot. The
rollers receive ink from
a "fountain" or duct of
ink at the top of the

machine, below which is

an arrangement, such as

a revolving, disk, for dis- :

tributing the ink. The
constant motion of the Fio. ll.- Minerva press.

rollers and of the revolving ink disk is equivalent to the manual
movements of the operator who " rolls " at the hand-press. The
rollers are carried by self-acting appliances over the face of the

forme, and return to the ink table to be replenished with ink,

after which the impression takes place. The sheet to be printed

is placed in proper position on the platen, which is covered

with paper or parchment, and is secured there during the move
ment of the platen by movable fingers called grippcrs. The
platen on advancing brings the paper in contact with the tj-pe

forme ; after the printing it returns to its original position,

when the sheet is removed and another sheet adjusted ready for

being printed. The treadle platen press is only adapted for

work on paper of small size, up to half sheet demy, but within

this limit it is greatly superior to the hand-press. If sufficiently

strong and well built, it gives a far more powerful impression, and
it occupies about a sixth of the space. Its great merit, however,

is its superior speed. The hand-press, when worked by two men,
one rolling the tj-pes and one pulling the handle of the press,

produces only about 250 impressions per hour. The treadle press

is worked by a boy, who has only to depress the treadle with his

foot, and lay on and take off the sheets witn his hands, and he
can work at the rate of more than 1000 per hour. The treadle

press is also superior to the hand-press in the uniformity of its

results, since the automatic inking ensures a greater regularity in

the colour of the impressions than with the old hand-inking process.

The ordinary or "double" platen -press was, in principle, very Double

similar to the hand-press. It was about 13 feet long. The platen, plat«n

in the centre, was massive, as the machine printed sheets as large press,

as double demy, and it had a perpendicular motion, being guided

in grooves and worked by a connecting rod fixed to a cross beam
and crank, which acquired its motion from the main shaft. In other

respects the machine differed from the hand-press in having two

type beds or coffins and two inking tables arranged at the ends of

the carriage, which travelled backwards and forwards, being worked

by a drum underneath. The paper to be printed was laid to marks

on the frisket, and this was hinged on the tj'mpan, which in turn

was fastened to the end of the coffin by hinges or joints. The frisket

and tympan were opened by running up bars at suitable positions.

After a newly printed sheet was removed, another was placed on

the frisket, which as the carriage moved ran down the bars and

closed on the sheet, which tuen' received its impression. This

arrangement was dangerous to the bovs who had to lay on the

sheets.

Formerly it was thought that the very finest printing could not

be done by a cylinder impressing a forme in the progress of its re-

ciprocating motion, for that was liable to slur or blur the im-

pression. Hence platen presses vrere employed for the best work.

Of recent years engineers Tiave brought the cylinder press to such

perfection that there is not the slightest danger, under the super-

intendence of a capable man, of any slur. Working quite as well

as the platen press, the cylinder press is enormously quicker and

more productive ; it requires less driving power ; and much better

inking is obtained, which is all-important for fine woodcut print-

ing. Accordingly, for even the best illustrated book-work, the

platen power-press is now almost entirely superseded by the

cylinder.

Cylinder machines are of two kinds,—(1) presses in which th4

type is on a flat plane and (2) those in which the type, or more

correctly the impressing surface, is cylindrical. The first are called

cylinder presses, the second—a development of the first—the rotary

web presses.

-^ The simplest kind of mechanical press is called the single*

X-XIII. — So
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cylinder or one-sided machine, which has been recently lironght

to the highest state of perfection by Mr Samuel Bremner. It i3

generally used for commercial and fine book -"work on one side

of the paper. There are different varieties of cylinder maohiaea,

distinguished by trade-maiks or the names of their makers ; but

the general principles, apart from details, ere practically identical.

There is a strong east-iron frame, with bearings to carry the cylinder,

which runs across the machius transversely, nearly in the centre.

The cylinder revolves by
gearing connected with a
main shaft, which also

works the other moving
parts. This shaft is turned
by a wheel for hand
or steam power.
The table

for

upon the tympan and folding it down on the forme are sapercedcJ
by the presentation of the paper to the grippers ; and the takuig-ofT

of the sheet after raising the tympan is superseded by removing it

when rel'eased by the grippers andlaying it on the adjacent table,

—

both immeasurably easier operations and done much more rapidly.

Indeed both laying-on and taking-off may be done automatically,

as is explained below. The result is that, while two men are rc-

ouired to print a sheet of book-work on one side of the paper at

the speed of 2.')0

an hour at the
hand-press, ma-
chines of this

class worked bji

one operator,

print about 1200'

per hour Even

Fio. 12.—Extra-colour Bremner machine, with shcct-flj-era.

carrying the type is also provided with a flat inking board of wood
•or iron, used for distributing the ink. It travels backwards ind
iorwards, that is, with a reciprocating motion. At one end of the
machine is thefeeding-board, on which the pile of paper to be printed
is placed. The layer-on places each sheet against metal.marks, con-
sisting of rectangular pieces of steel or brass mounted on a bar under-
neath, which rises and falls according as the sheet is being laid to

And taken away from them. When placed against.these marks, en-

suring correct "lay," the sheet is seized by grippers or light metal
claws fixed on a bar inside the cylinder. These clutch the sheet

and carry it forward round the cylinder, which in its revolution

brings it forcibly in contact with the type forme moving forward
underneath, when the impression is effected. Immediately after

the grippers release their nold, and the sheets are removed singly

by an attendant called a taJcer-qf, or by a mechanical automatic
arrangement called a Jlyer, and deposited on the taking-olf board.

At the end of the machine farthest from the laying-on board Ls

fixed a trough, which contains the ink ; it -is fitted with the duct
roller of cast-iron, which revolves by means of a band or ratchet-

wheel and pawl. A flat bar or knife with a thin edga is set up
against the metal roller leugthwavs by adjnsting screws, which
regulate the passage of the ink, and permit a thin film to pass the
knife. * A composition roller, called a vibrator^ is fixed underneath,
which takes off the ink that has already been deposited on the du'et

roller and leaves a ridge or strip of it on the inking slab. As the
carriage returns, this strip of ink is distributed on the inking
table by rollers placed diagonally across the machine. The diagonal
position gives them a waving motion ; hence they are called reavers.

The inking of the forme is done by another set of rollers called

inJcers, placed near the impression cylinder. The inking rollers

receive their ink from what is distributed on the table and coat the
type while it is passing underneath them.
Thus the nine operations cf the hand-press requisite to prist one

impression are greatly reduced. The bed carrying the type to and
fro from the point of impression moves mechauic^dly, superseding
the running in and out of the camage^by the rounce and handle
of the hand-press. The inking table, although independent, forms
part of the type table, and some of the rollers distribute and others
ink, this again being dona mechanically and without a second
operator. The platen and the tympan, as well as the levers by
ffVich xae tmpnssluii u given, are in eSect combined in the
ylinder, which rotates by gearing, the pressnie being applied
<iuring the motion cf the table itse;.'. The laymg-oa of the sheet

convey a com-
plete idea of

the enormously in-

creased productive-

ness of the cylin-

y^ der machine

1^ over that of
'^ the press. By
the latter, the

largest sheet prao-
^ tically that could be
printed was double

_ demy, 23 x 35 inches, the
Buptrficies of which is 805

square inches ; single-cylinder

machines are now made to print
eight sheet double crown, the

superficies of which is 4S00 square
inches. These sheets being afterwards

cat up into double crown sheets, the pro-
ductiveness of the machine to the press would be, per hour, about
8000 to 250.

As already mentioned, a self-acting feeding apparatus has been
invented for supplying single sheets to cylinder machines. "The
pile of paper is laid on a feeding board or table, between gauges.
A pneumatic tube takes up. one she^ at a time; it is then run
down tapes to a point at which india-rubber fingers bring it to the
side lay of the machine, and it is printed with perfect accuracy ot
register. Once started, the machine works automatically, and the
services of both layer-on and taker-off are dispensed with.
We may now describe that class of machines by which the papei

is printed on both sides, oi perfected, during one passage through
the machine. The Applcgath and Cowper or ordinary machine
has two impression cylinders, having a continuous rotary motion
towards each other. The frame is necessarily long, usually about
15 feet, and the width of the machine about 5 feet, these dimension-i
depending upon the size of the sheet to be printed. The table or
carriage is double, containing two beds for the two formes of tj'pe,

to impress the two sides of the paper, and two distributing tables
for the ink. At each end is a complete roller apparatus, consisting
of duct, duct roller, vibrator, and wavers. Close to the large
cylinders on each side are the inking rollers. The table has a
reciprocating motion, as in a single-cylinder machine. The dis-

tinctive feature is the ingenious manner in which the sheets are
printed first on one side and then on the other. This is effected

by carrying them over cylinders and drums by- means of tape&
The pile of sheets stands on a high table placed at one end.
The sheet is fed into the apparatus and led round an entry drum

;

thence it is carried round the large right-hand impressing cylinder,

and underneath this, on the table, which is moving at the same
speed as the cylinder, is the inner forme propedy inked. The
paper thus receives an impression on one side. It is next led up
to the right-hand drum, which it passes over, the printed side of

the sheet being then downwards. Continuing, it is brought under
the second or left-hand ('rum and on to the left-hand impression

cylinder, which it passes with the printed side still doivnwards, or

next to the cylinder, exposing the other side to the type of th»

outer forme on the table underneath. The drums have thus re-

versed the position of the paper : the side which was outside when
passing the first forme is inside when passing the second forme,

which accordingly prints the sheet on tne opposite or blank side.

The sheet is finally run out by the tapes and delivered in the sjiac*

between the large cylinders, seized by a taking-off boy, and deposited
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oa a table or taking-off board. This press is known as the drop-
bar perfecting machine, owiug to a peculiarity of the arrangement
by which the paper is convoyed into the tapes. In front of the
feeding table is a rod or bar of steel, along which are fitted several

anetal disks or bosses about half an inch thicker than the bar itself.

These can be shifted, by means of small screws, to any position

along the rod to suit the size of the sheet to be printed,

To this bar is fixed a short arm, with a pulley at

, the end, which works round a wheel attached
to a cam with a dip. Every time the

pulley drops into the dip, the bar de-

scends upon the paper, which is laid

to marks at the front ; and the
bar, possessing a rotary mo-
tion .from the tapes, runs

kthe sheet between a roller

and a small drum on to the inner forme cylinder, as already stated.

Other kinds of machines are distinguished as the web, having a
web or a series of broad tapes which lie on the laying-on board and
are fastened to a small drum nudernoath it. The drum has a series

of small cogs, and when it is forced forward it moves the web or
tapes in iho same direction. The sheet, having been laid to a
back mark on the tapes, is propelled between
two revolving rollers and thus takeu into the
machine.

There are several distinct types of per-
fecting presses in use, but we can only
notice one or two. In the Anglo-
French machine, which was in-

Fio. 13.—jrarinoTil comWneclrerfeclliisaiicl cItii.

the intermediate drums for conveying the sheet from ono cj-linder

to the other. The cylinders are on a level, but alternately rise and
ail, allowing the sheet to clear the forme. Quito recently a single-

cylinder perfecting press has been invented. The cylinder is double

the usual size and has two printing surfaces and a double set of

.grippers. Two sheets are printed at each revolution, the first being

the white paper and the second tl:e partly J>rinted sheet which has

immediately preceded it. The sheet is fed in as to an ordinary single

side press, printed on one side, taken off, reversed, again gripped,

and perfected, when it is automatically delivered on the table.

It has been mentioned that
250 sheets or a token per hour,

printed on one side only, re-

present the work of two men at

the hand-press. Two youths

at a perfecting machine will

complete from 1200 to

2000 copies per hour, ,,-''

*<inal to 4000 im-
yreesions on

one side only,—«n increase of about'sixteenfold. This, however,

does not represent the whole of the superiority of these macliines.

Sheets much larger tlian double crown (20 x 30 inches) can hardly

bo worked at a press ; the machine perfects a sheet nearly double

this size—50 x 40 or four royal, so that the proportionate product

of the machine to the press is about as 32 to 1.

Perfecting machines are not so much used far book-work as

formerly. The single-cylinder machine has been brought to such

perfection, and is so superior in its inking arrangements, that

printers prefer it. In America nearly all machines are one-sided.

i'or newspapers of limited circulation, however, the perfecting

machine is well adajited. Complete copies of a journal are producea

as soon as the machine is started ; e.vtra

copies can be worked off while news
agents are waiting ; and a number of

sheets need not be printed off on

one side to be completed when
a sudden demand arises.

Fiw. 13 shows a new form
of French jierfecting

machine for printing
' book - work, the

I Maiinoni com-

Fio. 14.—Walter inachiDei

1)ined perfecting and duplex single-cylinder machine. The improva-
ment in this machine over the perfecting hvo-cylinder machine de-

scribed above consists in the alteration of some mechanical parts, so

that the same machine can be used for printing sheets cither on
both sides or on one side only. It t!)crefore serves the purpose of
two single -cylinder machines or of one perfecting machine, the
ajhange from on e to the other being very simple.

The rotary press differs essentially from the cylinder machine.
Ill the former the printing surface and the impressing surface both
rotate continuously, and the paper,—not cut up into single sheets,

Jmt carrvitl iie'.ween the twft cylinders in a roll or web, like a ribbon.

—receives successively an impression on ca;h side, after which it is

cut up into sheets of the proper size and folded as it is run out, the

sheets being deposited on a table ready for removaL

As representative of this class of machines we may take the

Walter press, whose mechanical arrangement is shown in 6g.

14. The paper to be printed from, a continuous web abirtt 880J

yards in length, is wound on a small roller at P. It is passed over

a tension roller, and then over the damping cylinders W, W,
and thoroughly wetted on both sides. The damping cylinders are

hollow, and contain sponges from which the water is distributed by

centrifugal force, the outside of the cylinder being covered witb
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Printing

from

webs of

paper.

blankoti Tho paper next passes on to tlie printing cylinders
T, 7", on wliich the printing surface—not composcj of movable
types but of stereo plates—is fixed, and to the impression cylinders
f, 1'. The printing cylinders contain each the plate in curvilinear
ihapo, constituting the fonue for one side of the paper. Tho web
a led between tho printing and the impression cylinders, as shown
by the dotted line. After being printed en one side by T it
h-avels round / and receives an imjiression on the other side fromr thus being "perfected." It then passes on to tho cuttiu"
cylinders K, K, one of which has a serrated knife, which enters
the paper, and on the application of tension divides the web
causing the peculiar saw-like edge seen in copies of journals printed
on rotary machines. Tho paper is next carried in over tapes to tho
point where the comploto severance takes place. Soon alter tliey
encounter a pendulous frame, which delivers them in two piles
on to the tables x, x, whence they are removed. Thero is an ink
supply trough a, which is connected with the distributing rollers
by a revolving metal roller b. The distributing rollers of metal
are marked /, g, h, i, and tho rollers which ink the forme, made of
the ordinary composition, are marked k, k.
The average rate of speed of the Walter press is 12,000 per hour

the sheets being printed on both sides. In this apparatus every'
thing IS automatic : there is self-fooding and self-delivery, tho web
of paper at one end being transformed into properly printed sinWe
sheets at the other. The machine requires only one man to suplr-
intend its general working, including tho replacing of the web
when printed and tho removal of the successive jiiles of sheets
In respect ol speed, if the perfecting machine is to tho liand-press
as 32 to 1, the rotary will be to the hand-press as 96 to I The
Walter press, requiring a space of only about 14 feet by 5, is not
more remarkable for its speed and economy than for its simplicity
of construction and its compactness. And the same remark applies
^several other machines, such as the Victory, the Hoe, and tho
Prestonian, which have since come into use. Their general appear-
ance is that of a collection of small cylinders or rollers, through
which the paper seems to fly at railway speed, issuing forth in two
descending torrents of shoe ts accurately cut in to lengths. Without
such machinery tho prodigious issues of some of the morning
journals wonld not be possible. One daily paper averages a circu-
lation of more than a quarter of a million. This enormous number
of sheets are printed in about four hours, owing to the type matter
being stereotyped and placed on several presses.

Printing from webs of paper instead of single sheets will probably
bo.adopied in the future for all newspapers and even books of large
circulation. Hand-feeding is limited by the ability of the operator
to lay the sheets on tho feeding-board with the necessary accuracy
tine chief obstacle to the more general adoption of rotary printing
13 the expense of stereotyping the tj-pe formes. Although I
machine has been constructed in which movable types can be
placed round tho periphery of an impressing cylinder, it cannot
compete with the Walter and other presses using stereo plates The
problem of printing directly from flat formes of ordinary types aswea as from stereotypes, with paper supplied in the roll, is one
that may be commended to engineers. The saving in stereotyping
in many cases would be very considerable

; but, even where this i1
not an object, the readiness and ease with which tho type could
be manipulated would ensure for such an apparatus a<lmission into
offices where the large rotaries of the present day are inadmissible.
It wouM also enable illustrated journals to be printed from tho
web. ihe pictures introduced into some of our daily journals are
very rude when compared with those in periodicals printed on flat-
bed machines. This is owing partly to the distortion that ariseswhen the cast from a flat block is accommodated to a curved sur-
face, partly to the fact that stereotyping does not give the fine and
delicate reproduction that electrotyping supplies, and partly to the
imperfect mkmg powers of the machines. Quite recently a plan
has been patented whereby curved electrotypes of pictures can
be fastened to blank or depressed portions of an ordinary curved
stereo plate

;
but the method is not always practicable. With a

flat-bed niachine the forme to be printed from might be of a com-
posite kind.-partly movable types, partly stereotype, and partly
electrotype One difficulty of constructing a web priidng machine
with a Hat bed is that of turning the sheet so that it may be printed
almost simultaneously on both sides. It would have to be reversed
by tho continued rotary movement of the cylinder. This, however
IS quite within tho limits of practicability, .ind experiments arenow being made to devise a machine with this feature.

For about three centuries after the invention of printing the
formes wero inked by leather balls. When machine pres3e3''were
introduced, their earliest inventor tried to use cylinders covered
\nt\x leather

; but tho plan was most unsatisfactory, until a subse-
quent inventor adopted a composition cf glue and treacle, which
was cast into cylinders having an inner "stock " of metal or wood.
For about half a century this composition was used exclusively for
both hand and machine presses. Since then glycerin has-been in-
troduced for roller making. Hansard's recipe, in use when the
«th edition of the present work was issued, was—glue i parts,

[PRACTICAI..

treaclo 12 parts. Pans white 1 part. But a much better composi-
tion 13 nowformed of glue 10 parts, sugar 10 parts, and glycerin
12 parts.

_
The glycerin has tho property of always keepin" the

roller moist and soft, while the tendency of glue and treacle°is todry and harden. A glycei-in roller lasts much loneer than one of
glue and treacle.

tl,^''"f!'"?/°'^
has peculiar qualities. It is required to change from QuaUtiesthe soft adhesive state m which it is applied to the type to that of of priat-

a perfectly hard and dry substance after being transferred to the iu- ink
paiier. Ihis change of condition must be under coutrol and when

° '

air IS excluded the luk should keep in good order any length of
time. During its application to the type its solidification should
be as slow as possible, and unaccompanied by the emission of anv
unpleasant or deleterious odour. It ought not to affect the rollersand, having been applied to the paper, its action should be confined
to a very slight penetration, just sufficient to prevent its detach-ment without injuring tho surface of the paper. It must dry into
a hard, inodorous, and unalterable solid. Tho ingredients of ink
are burnt linseed or other oil, resin, and occasionally soap with
various colouring matters

; that for black ink is usually lamp black
but charcoal aud other cheaper materials are occasionally introduced
Ink IS removed from types and blocks by detergents, such as potashand peari ash

; benzine is also weU adapted for the jmrpose

Colour Printing.
The apparatus previously described is intended for monochrome Printina

more have to be printed in one composition, there must be a colours,
separate type forme or separate engraving, and a separate printing
for each. Many attempts have been made to print several colours
simultaneously by dividing the trough or manipulating the rollersAU these have been more or less unsuccessful, with the exception of a
press invented by Mr W. Conisbee, which prints from type forme,
in two colours. In construction it is somewhat similar to thi^
ordinary single-cylinder machine, but is provided with two sets ofinking apparatus, including ductor, wavers, and inkers, each ofwhich acts totally independent of the rest. The cylinder is placed
in the centre of tho machine and makes two continuous revolutions
giving an impression for each colour. There are two tye forme''
each containing only the lines to be worked in one of th'e colours'
Ihese are in two beds adjoining one another, and, the circumference
of the cylinder being equal to the length of one bed, one colour is
printed by the first revolution' and the other by the second The
sheet IS thus printed twice without being released from the gripners

^nn f JnS' '^rf'*"' ^ '°'""''- '
"^'^^ ^V<'<"i is slow, averaring

JOO to 400 complete impressions per hour
o a

The method by which the beautiful coloured supplements issued Chromo-
occasionally with illustrated newspapers are printed may be slightly typo-
referred to. A copy of the artist's painting is first of ill made, on g^rphy.a scale regulated by the size of the reproduction. This bein» sup-
plied to the engraver, an outline or key block is made and proofs
pulled. It 13 now necessary to determine the tones of colour to

'"?,"'.f
-*. ?'?=««' demanding great experience. The key block

will. If printed first, afford a guide for the registration of the subse-quent rrintmgs
; sometimes, however, that is reserved for a later

stage. The colours on which the subsequent printings are donemust be of a transparent nature. The blocks are sonTetimes pro-duced by tne typographic etching process, which gives a softness
delicacy, and variety unattainable by the graver. The blendinc
of the colours is the most delicate task the printer has to under-
take. A large picture is often printed in ten or more workingssome of them in their turn intensifying and bringing previous
colour workings into stronger reUef, others giving shapf and form
to the pic ure. Almost to the end of the process, hov.ever the
picture wiU want vitality ; its outUues will be hard and bare orvague and undefined, according to the sequence of the coloursAnother working may give grey' tones where wanted, and may
increase the depth and transparency of various parts. A deei>
flesh working may have a marked elfect on the development : and
near the close of the series, if the entire colouring is found to bo
too warm it may be corrected by over-printing very neariy thewhole subject. Chromo-typography has undoubtedly made great
strides d-inng the past twenty years, its best results being shown
in the coloured prints for illustrated journals. For the production
01 pictures for commercial and artistic purposes chromo-lithogranhT
13 generally resorted to on account of its relative econoinl ihlithography for typographic purposes the line has to be cut and the
space on both sides removed so as to leave the line alone to be;Charged with the ink, or the white space has to be etched awa^- withan acid. Ihe printing of isolated points too is easUy efl-ected froma stone, whereas most minute labour is necessary to engrave them,
iypographic etching has here, however, been of great assistance.Abe diflerences of printing surface caused by the colours are metand overcome by the lithographic stone with great facilitv, evenWhen the spaces are largest and most uneven ; it is quite the con-
trary in regard to typography, wherein the work has to be chargedwitb ink to a greater extent .according to its size, aud the quantitj

i
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of ink requisite varies with the 6nencs3 of the strokes and of their

distance apart. Owin" to this we sea in most letter- press poly-

chromatic prints a deficiency of transparency, of half- tints, of depth

oT ground, and of general harmony. Even if it were possible to

make clironio- typography as easy as chromo -lithography, there

would still be the obstacle of its very much greater cost, owing to

I'.ie expense of the engraving and of the casts from the key block.

In chromo-lithography the designer can repeat the designs for the

different stones by a process that costs almost nothing. Also in the

process of multiplying the blocks the deviation in the register of

the successive colours is practically unavoidable. In lithography

the surface to be printed is nearly level ; hence the sheet is not
shifted and twisted or stretched in places, as it is in typography,
owing to the alternate closeness and absence of contact between the

sheets and the raised and depressed surface of the block. Whatever
success the letter-press method has attained of late is owing to the

invention of electrotyping and process blocks, and to the improve-
ment of machinery. For to print these pictures enormous strength

and rigidity, and the most perfect arrangements for seeming register,

are absolutely essential

Recent Changes,

We will now give a cursory glance at the changes that have
been effected during the last twenty-five years in the processes and
the products of the art of printing. That these have been of a
most drastic kind may be gathered from a comparison of the

appliances figured and described in the 8th or the previous edi-

tions of the Eneyelopxdia Britanniea with those referred to above.

The hand-press has been almost completely superseded by the

machine press. Cylindrical impression has displaced platen impres-
sion, and the finest book-work and woodcut work are done on a
cylinder press. In book-work, indeed, other significant changes have
taken place. Whereas formerly it was deemed essential tliat the

paper snould be damped before printing, in order to get a delicate

and perfect impression, some of the finest books and periodicals are

now printed on dry paper, highly calendered, even the illustrated

journals and some of the evening papers being so worked. Then,
it wa3 thought necessary for the safety of the type to interpose a

thick soft blanket between it and the pressing surface, whether
cylinder or platen ; now, it is found equally safe, and far more
conducive to a good impression, to make the packing as thin and
hard as possible. Then, fine woodcuts were "brought up" by the

use of many "overlays" and "underlays" to correct inequalities in

the surface of the blocks and emphasize some of the parts ; now,
although the art of "making ready "has been brought to great

perfection, the fewer and thinner the overlays employed the better.

And it may not be irrelevant to ])oint out that the printing of wood-
cuts has improved in tlie same degree as the engraving of them.

Improve- Perhaps, however, the most remarkable change is that made in

Bents in newspaper printing. The highest achievement mentioned in the
news- article "Printing" in the 8th edition of this woik was the six-

paper cylinder Hoe machine. The makers of that apparatus subsequently
/cinting; contiived machines of eight and ten cylinders. But they have now

been wholly superseded by the rotary presses on the Walter principle.

The hand feeding-in of single sheets is entirely done away with, and
all newspapers of considerable circulation are printed from long reels

of paper.uncut, as originally made at the paper-mill. The maxi-
mum ^number of copies which a machine of this class would print

with ten feeding attendants and four taking away attendants would
be 8000 an hour. For folding the 8000 printed copies five folding

machines and at least two attendants would ijo required to keep

pace with the printing machines. Thus nineteen men were required

to print and lold 8000 copies per hour with the best machines as

late as 1870. With a rotary machine doing the same or a larger

quantity of work only two men ai;e required. The cost for print-

ing and folding 1000 copies by the Hoe machine was estimated at

Is. 4d., while with the rotary it is only ahnut 2d. Hence the saving

of wages to a newspaper issuing 200,000 copies a day on 313 working

days would be nearly £3700 in a year. This, in connexion with im-

Erovements in paper, or rather the discovery of cheaper materials,

ringing the price of " news " down to about 2d. per lb—one quarter

of its price a very few years ago—accounts for much of the enter-

prise of modern journalism. For some time after the abolition of

the paper duty there was a loss on the circulation of a large-si'ied

penny journal ; now there is a considerable gain. Lately rotary

f)resses for small jobbing work have been constructed ; and before

ong the rotary nrinciple will probably be rendered available for

illustrated periodicals and fine book -work, printed from webs or

reels of paper instead of single sheets. Great improvements have
also been made in type-founding, and the Jloman and Italic founts

now used by English printers are equal to those of any country

ia the world. It is sometimes said that English iditians dc luxe

are not equal to those of the French, and that this is owing

to the inferiority of the founders. This is, however, not quite

true : some of the best French books are printed from English

types or from types cut in the English manner. It is also the

'oshion to »:onipare modern prin^ted books witU those of the Elzevirs

and Baskerville. Yet as a matter of fact their best faces have been
reproduced with perfect success by modern founders. From u
mechanical point of view the impression given by the best machine
presses to-day is undoubtedly sufierior to that of the hand-presses
ofthe 17th and 18th centuries. It modern books suffer in any respect

on comparison with those of former times, which are so highly
prized by bibliophiles, it is owing to their want of general artistic

ensemble, and not to any deficiency ia mechanical execution. The
artistic taste of English printers has, however, been greatly raised

during the last few years, and a very interesting movement is going
on which must produce important results iu the future. In 1880
Jlr Andrew W. fuer of London organized the Printers' Specimen
Exchange, a scheme intended to promote the technical education
of the working printer. Each contributor to the exchange furnishes
periodically a. certain fixed number of typographical specimens, all

alike, which are collated into sets, and again distributed to the
members, each of whom gets a volume, consisting of one copy of
the work of each of his 'fellow-contributors. By this plan tlicy

become acquainted with the progi-ess made by their brethren, ami
good taste and good work are fostered and mutually encouraged.
The eighth quarto volume, issued in 1887, contains nearly 400 fine

specimens of typography by as many different hands. It forms
also the best criterion of the character of the jobbing work done at
the present day, not only in England but abroad, lor tlie scheme
is of an international character. The results of the revival iii

artistic printing during the last decade are especially noticeable in

jobbing work. Much of this improvement is due to the superior
material with which the printer is furnished, and especially to the
great variety of Ornamental tj-pes which have been introduced.

The specimen books of the principal tv'pe - founders are splendid
volumes, containing several thousand different faces. The best
work of German printers is noteworthy for its studied neatness and
attractiveness, tasteful and harmonious arrangement of colour and
tint, a characteristic and conscientious attention to details of finish,

exact register, and beauty of impression. American work excelj

ia originality of design, brilliancy of colour, and perfect finish.

Euglish printers are closely following the best points of each ol

these schools of typography. There is a distinct leaning at present

to the German style, but with little slavish imitation. The dis-

tinctness of English typography is maintained, while the beautiful

German combination borders, produced with such profusion of late,

are judiciously utilized, often ia conjunction wth American type.

In the arrangement of colours Euglish printers prefer the quiet

harmonious tints of the Germans to the bold striking contrasts of

the Americans.

The vast extent of the operations of the printing fratemitj

at the present day is iu remarkable contrast to those of the 15tl

century, when the making of books was. an art like the sculpturi

of statues or the designing of buildings. Now, printing is a manu-
facture ia which large capital and the greatest division of labour aro

essential. The old printeia were almost entirely independent of

other craftsmen. From the casting of the type to the mixing of

the ink they did nearly everything for themselves. Gradually tho

different departments of the art were constituted separate and re-

cognized trades. The type-founder was piobably the first to secodo

from the concern ; then printers delegated to others the making
of presses ; afterwards tho ink and tho rollers found separate ancl

distinct manufacturers ; and there arose a class of peisons who,
though belonging to other trades, made printing apjdiances a
specialty, such as printers' smiths, printers' joiners, and printers'

engineers. Subdivision again has taken place iu regard to tha
operations which chiefly appertain to printing. The same man
was formerly able to set up and print off the types, to fold tho
sheets perhaps, and even to make tuem up into books. The opera-

tive printer has now become either a pressman or a compositor.

If ho is of the first denomination, he may b« classed according as

he works at press or machine. If ho is a machinist, he may super-

intend or be a "minder," or he m.iy bo a layer-on or a taker-olf of

the sheets. If he is a minder, he may understand only book machines
or only news machines; he may know all about platens and littla

about cylinders ; or of cylinders he may know only one kind. En-
tirely novel machines create a new rlass of artisans. There are men
perfectly competent to manage a Walter press who are ignorant how
to work two-colour or fine book-work machines. In the compositor's

department division of labour i» carried out to a still minuter degree.

An old-fashioned printer would set up indifferently a placard, a

title-page, or a book. At the present day we have jobbing hands,

book hands, and news bauds, the word "hand" suggesting tliu

factory-like nature of the business. There aro jobbing hands who
confine themselves to posters, and know little about general worls

even in this department. Book hands comprise thoso who set u]>

the titles and those who set up the i]ody of tho work. Of theso

latter again, while one man composes, ancthet, the "niaker-up,"

arranges the pages. Even tha art of fitting uji tho furniture or

"dressing the chase" is given to the "quoin-drawer overseer."

News hands include advertisement hands and general hand.s. >Soni<

men work by day, others altogether by niflit ; some do gcncni
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book-work composition ; others set up head-liucs ; otliers make up
the galleys; others "prove" them.

Old Style Printing.

Within the last few years there has been an interesting levival

of the old style of book printing. It owes its origin to Jlr Whit-

tingham of the Chiswick Press, who in 1843 was desirous of printing

in appropriate type a work of fiction the diction of which was

supposed to be that of the reign of Cliarles II. As the original

"old face " matrices of the first Caslon had been preserved, a fount

was cast from them, and on getting a proof with good ink, on good

paper, from a modern press the impression was found to be far

superior to specimens printed from the original fount. Since then

the demand for old-faced characters has steadily increased, and all

founders now supply imitations of the old types. Comparing the

old face and the modern characters, the latter are more regiilar in

size, lining, setting, and colour,—using these words in the technical

sense of the founder ; they have finer strokes and serifs, and produce
. in the page a more regular and sparkling general effect. At the

same time it may be concedad that legibility has been to a certain

extent sacrificed to beauty and general effect. About 1S82 an
cmincut French printer made a number of experiments to ascertain

what it is that constitutes legibOity in type, and found that people

read with less fatigue according as the letters—(a) are rounder, (J)

are more equal in thickness, (c) hare shorter upstrokes, (d) are

dissimilar to each other, and (c) are well proportioned to their own
body. Drawings of letters from old books were visible and legible

at a distance at which modern letters could not be distinguished.

The revival has also brought about the re-introduction of antique

head-pieces and tail-pieces, vignettes, and initial letters, which
have been reproduced from old books by photography and typo-
ctching. For this kind of printing white paper has given place to

toned, of a straw tint, which is often more agreeable to the eyes

than the excessively bleached paper which was hitherto the fashion.

Also hand-made instead of machine-made paper has to a large extent

come into vogue. Its characteristic is the " deckle edge ", which
distinguishes it from the clean-cut edge of machine papers, and
is highly prized by some bibliophiles. When extreme verisimili-

tude is required, this kind of printing is done on the blank leaves

of real old books, some of'which have been ruthlessly desti-oyed for

this modern craze. On the whole, however, the revival of old style

printing has been beneficial : it has encouraged printers to study
the more artistic attributes of the productions of the great printers

of the past, and has educated the public taste by presenting tliem
with examples of the best kind of book-making.

Printing Establishment.

Oepart- A large book-printing establishment contains many distinct.de-
ments of partments, some of which have not been previously referred to and
1 print- may here be summarily m.entioned. The reading department, some-
jiRestab- times called the closet, consists of a number of small apartments,
jsbment. each furnished with a desk, a couple of stools, and a shelf for

books of reference, and having for its occupants the reader and his

reading-boy. There is also the warehouse, where all the printed
and unprinted sheets (or "white paper" as it is called, whatever
its colour) are stored. Adjacent to this are folding, cutting, hot
and cold pressing, drying, and other branches, each employing
separate classes of artisans. Another department is the machine-
room, where, arranged in long rows with an avenue between, are
the various printing machiues. The men in this part of the estab-
lishment wear cotton vestments, covering all their other apparel,
nnd caps, invariably made of paper, something like clerical birettas.

The machine ovei-seer Jias his box and keeps an account of the
produce ofeach machine. Under him are the persons whose business
it is to cut out overlays for the cut or illustrated formes. These
men are in their way artists, for to them is attributable much of the
beauty and perfection of working of each block that goes through
their hands. They have by them three or four prints or " pulls

"

of the block, and their tools consist of scissors, paste, a sharo knife
or two, and perhaps a razor.- like blade set in a wooden fiandlo.
Their work is to deepen the shadows, raise tbo lights, lower the
edges, and perform a hundred other offices for a block. Standing
sentry over each machine is the machine minder ; under him are
the takers-off and layers-on. The engine-room and boiler-house are
close by, and higher xip may be the hand-press-room,—provided
the.se appliances are used. Here are the pressmen and their appren-
tices. There is the storekeeper's department, fitted up with shelves,
«»-;k3, and drawers, for the orderly storage of type and materials.
"?.'ie plate-safe or plate-room is the rejiository of the stereo and electro
J)late3, each plate being kept wrapped up in paper, with a distinctive
index number marked thereon. There are also rooms for casting
rollers, stereotyping rooms, drying rooms for paper, hydraulic press-
ing rooms, sinks for washing formes, and lifts for conveying them

from one department to another. There will possibly be seveisl

composing-rooms, such as the 'stab, where all the men are paid od
established weekly wages, the piece room, where they are paid by
results, and the apprentices' room. There may be rooms where
particular jobs are done, especially if weekly periodicals are turned
out, and the'names of these designate the rooms. At the end of

each room is the overseer. It is also a common practice for a-

number of men to form themselves into a kind of business partner-

ship called a companicmship or 'ship. All the transactions of the-

compositor may be with his own cliclxr,—the workman who is

selected to keep the accounts of the partttership. From him th»
compositor receives his portion of copy and the" necessary direc-

tions, and to liim he gives the matter when it is composed. At
the end of the week he "writes his bill," delivers it to the clicker,,

and fiom the latter receives at pay time the wages he has earjied.

The clicker gets the matter proved or." pulled" by the pro6f-

puller, who usually does nothing else but pull proofs. He wilJi

then send the proof with the copy to the overseer, and the overseer

sends it to the reading department to be corrected. The proof,

when corrected, is returned through the overseer (who retains tha"

copy) to the clicker, and he gives it to the compositor who set it

up.' When the type is corrected a revise is pulled, which goes-

through the same hands to the overseer again ; and then it is de-
spatched to the author, editor, or publisher. In a well-orderei

composing-room strict silence is enjoined upon the workmen.
Among the industrial pursuits there is none more monotonous and
more exacting, none demanding more patience, sustained industry,
and power of endurance than the compositor's aft. In a large>

newspaper office the quantity of types picked up in a few hours is.

marvellous. No better illustration of this could be given than the
fact that several recent issues of the Times have consisted of thrca
sheets or twenty-four pages, each page comprising six columns.
In one of these issues 84| of the Hi columns were filled with ad-
vertisements, 2559 in number, set in exti'emely small type ; the
remaining 59 J columns contained articles, reviews, letters, reports,

and paragraphs. The total length of the column aggregate waa
254 feet (62 moi'e than the height of the London Monument). IC
the matter comprised in the paper, instead of being broken up into>

columns, had been set in one continuous line it would have reached
one mile 950 yards. ' The number of separate typos used in printing
this issue was calculated at over two millions, and the quantity of
printed matter was reckoned to be equivalent to that contained in.

two octavo volumes of 480 pages each. The literary and mechanicaiL
staff of a fust-rate London daily newspaper, excluding casual re-
porters and unattached iviiters on various subjects,"aggregates about
300 persons.

Biblwffraphj/.—On the practice of tlie art an'd its auxiliary processes, see South*
ward, DiclioTmrjj o/ Typography (3d ed., London, 1875, Svo ; with the Literary
Almanack by "Williaiu Blades), and Pradlail Prtnlinfj: a Ba/uJbook of the Art
of Typography (3d ed., London, 18S7, 2 vols., Svo). This last is the fullest work
on the subject in the English language, embracing composition, press work,
6tereot}Ting, and electJotyping, and the warehouse department of a printing
office. Gouid's Letterpress frint-ir ifii ed., Middlesborough, 18S0, 12mo) has a
short introduction by Soutliward, giving a sl:etch of the origin hud progress of
the difierent typogr-aphical processes and appliances from the beginning. See
also P. 3. V. Wilson, Typographic Priming Machines and Machine Frinling (3d
ed., London, 1S33, Svo) ; List of Technical Terms relating to Printing Madiincrv
(London, 1S82, Svo); iioh\e, Machine Printing (London, 1SS3, Svo) &nd Principled
and Practice of Colonr Printing (London, 18S1, Svo); and Wilson, Stereotyping-
and Electrot'ijping (London, 18S0, Svo). This last contains a history of stereo-
typing and eiectrotyping by Southward. The best works in French are

—

Lef6vre, Guide Pratiqve du Compositeur et deVIinprimeur (PariB, 1855-72, Svo, two
jiarts ; includes macliine work, stereotyping, and eiectrotyping) ; Claye, Manue!
de VApprenti Compositeur (3d ed., 12mo, Paris, 16S3) ; and Monet, Les Machina
et Appareih Typographiques, suiri des Proc^dts d'Jmpression (Paris, 1SV9, Svo).
The best German work, and one whiclt from its completeness supersedes all
others, is Waidow's lllustr'urte Encyklopddie dec graphischtn Kiinste (Leipsic,
1SS4, lar. Svo), containing 2793 articles andSSl illustrations, with a list of Ger-
man books on typography, &c.
Pcriodicah.—No- trade or interest in the world has, perhaps, so many repre-

sentatives in the press as printing. The .journals which record its progress
and describe its products aie unrivali.ed in their ei:ce]lent niechanical attri-
butes, some equalling the highest class of book-work printing and using paper
of tliemost luxurious description. Their literary character is usually worthy of
their mechanical excellence, and they comprise an immense collection of facts
and speculations on the subjects involved. They also attract a cla«8 of writers
who in time become specialists and do the most valuable work in historical
investigation. The Printers' Pcgister (mo-nthly), begun in 1863, the oldest of
the English printing trade journals, coatainSjBeveral valuable contributions
by Mr William Blades, the biogi-apher of Caxttjn, such as " Numisniat.a Typo-
graphica," "Bibliotheca Typographica," "Books and their Enemies," "The
Inventor of the Steam Printing Press," and "Early Type Specimen Books."
The Paper and Printing Trades Journal (quarterly), begun in 1872, is printed
in old style fashion, and reproduces in tone as Well as in manner some of
the best examples of the French and Italian schools in head and tail piece^
vignettes, and ornamental initials. In France appear L'Jmprimcrie (semi-
monthly)and the Bulletin de Thnpriwxrie ', in Germany, Archiv fttr Buehdrucker-
kunst (monthly) and Journal fir BneJidruckerkiinst ; in Italy VArte delta
Stampa. The United States hasthe Inland /'/iii(i:r(Chicago)and tho^lnKrionv
Bookmaker (New York). The fullest list of such jo'umals, past and present, le

Louis Mohr's Die periodische Fachpresse der Typographic (Strasburg, 1879).
There is also an extended list, with historical annotations, in Bi^more and
\(yma.a'3 Bibliography of Printing. (J. SO.)

TYR. See ^sre, vol. i. p. 211.~

TYRE, the ancient is, Greek Typoi, the" most faraoia

of Ph(»nician cities, is no* represented by the petty tow=.

of Siir, -with about 5000 inhabitants, built round the hex-
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Lour at the uoiik end of a peninsula, which till the time of

Alexander's tsiege was an island. The mole which he con-

structed to reach the island city has) fceen widened by de-

posits of sand, so that the ancient island is now connected

with the mainland by a tongue of land a quarter of &, mile

broad. The greatest length of the former island, from

north to south, is about f of a mile and its area about 142

acres, a small surface for so important a tovMi. The re-

aearches of Renan seem to have completely refuted the

once popular idea that a great part of the original island

has disappeared by natural convulsions, though he believes

that the remains of a line of 3ubmerge4 wall at the south

end indicate that about 15 acres'more were once reclaimed

from the sea and have been again lost. Confined to this

narrow site—on which, moreover, place was found for the

great temple of Melkarth with its courts and for all the

necessities of a vast trade, for docks and warehouses, and
for the great purple factories which in the Koman time

were the chief so"urce of wealth and made the town an
unpleasant place of residence (Strabo, svi. 2, 23; Piiny, v.

7G)—Tyre was very closely built ; Strabo tells ns that the

many-storied houses were loftier than those of Kome. In

the Roman period the population overflowed its bounds

and occupied a strip of the opposite mainland, including

the ancient Palsttyrus., Pliny gives to the whole city, con-

tinental and insular, a compass of 19 Roman miles; but

this account must be received with caution. In Strabo'u

time the island was still the city, and Palsetyrus on the

mainland was 30 stadia off, while modern research indicates

an extensive line of suburbs rather than one mainland city

that can be definitely identified) with Palaetyrug. The
ancient history of Tyre has been dealt with in the article

Phcenicia ; the topography is still obscure owing to the

paucity of Phcenician remai-ns. The present harbour is

certainly the Sidonian port, though it is not so large as it

once was ; the other ancient harbour (the Egyptian port)

has disappeared, and is supposed by Renan to have lain

on the other side of the island, and to be now absorbed in

the isthmus. The most important ruins are those of the

cathedral, with its magnificent monolith columns of rose-

coloured granite, now prostrate. The present* building is

assigned by De Vogu6 to the second half of the 12 th

century, but the columns must be older and may have be-

longed to the 4th-century church of Paulinus (Euseb., IT.

F., X. 4). The water supply of ancient Tyre came from

the powerful springs of Riia al-'Ain on the mainland, one

hour south of the city, where there are still remarkable

reservoirs, in connexion with which curious revivals of

Adonis worship have been observed by Vclney and other

travellers. Tyre was still an important city and almost

impregnable fortress under the Arab empire. From 1124

to 1291 it was a stronghold of the crusaders, and Saladin

himself besieged it in vain. After the fall of Acre the

Christians deserted the place, which was then destroyed

by the Moslems. The present town Las axisen since the

Metiiwila occupied the district in 1766.

TYROL, a province of Austria, with the title of "county,"

lies between 10° 10' and 13° E. long, and 45° 40' ajnd 47°

45' K. lat., and is conterminous on the north-west with the

Austrian province of Vorarlberg, on the north with Bavaria,

on the east with Salzburg and Carinthia, on the south-east

and south-west with Italy, and on the west with Switzer-

land. The last-named country forms in the lower Engadine

an angle penetrating deeply into T}'rol. The country is

entirely mountainous, being traversed by the main chain of

the Alps It may be roughly divided into the valley

systems of the Lech and the Inn to the north of the chain

and of the Etsch or Adige (Vintschgau) and the upper

Drave (Puster valley) to the south (see Alps). Its area is

10,316 square miles ; its population ia 1880 was 805,176,

inclusive of military, showing an increase of nearly 4

per cent, since 1869. Of these 432,062 spoke German,
300,975 Italian or some Romanse dialect, and the re-

mainder some form of Slavonic ; 565,468 persons were

able to read and write, 56,728 to read only, leaving about

225 per cent, of the total population, including children,

wholly illiterate. Education is strictly compulsory ; but

the schools are for. the most part closed during the summer
inouths, when all available hands are required in the fields

and on the mountain pastures. Agriculture and forestry

occupy about two-thirds of the entire population. Every
householder owns a piece of cultivable land in the valley,

whila his goats, sheep, or cattle are driven with those of

his neighbours to the mountain pastures {Alpen, Almen)
which belong to the commune. Each commune has a.

president chosen by an elected committee of householders.

The man selected cannot decline, but is bound to serve his

term of ofiice. The tenure of property is for the most

part of the nature of absolute ownership. In 1880 100,393
persons of both sexes were returned as proprietors, 10,283

as tenants. The chief products are milk, butter, and
cheese. Of giain-crops maize, which is largely grown in

the Inn valley and Vintschgau, holds the first place.

Wheat is grown in the lower valleys, barley and rye in the

higher, the latter in favourable spots- to a height of over

5000 feet. Potatoes are found above 6000 feet. In the

Etsch valley, or district about Meran and Botzen, red and
white wine of excellent quality is produced (in 1884 about

6,500,000 gallons). Of late years the cultivation of fruit

has much developed, especially in south Tyrol. Silk is

also produced (in 1885 12G8 tons of cocoons). 'Game is

stiil plentiful in the remoter valleys. In every district

there are a certain number of licensed hunters, the prin-

cipal game being red deer, chamois, hares, blackcock,

ptarmigan, &,c. Mining occupies about one-fifth of the

population. At Hall near Innsbruck are important salt

works, and at Brixlegg in the same valley copper and lead

are smelted. Iron is worked at Fulpmes in the Stubai

valley and at Prad in the Vintschgau. Zinc is found at

the head of the Passeir valley. In the Middle Ages gold

and silver were found in sufficient quantities to m.-^-ke it

worth while to extract them. About 4340 square miles of

the country are covered with forest, chiefly pine, fir, and

larch, whicli, however, is felled in a recklessly wasteful

way. The capital of the county is Innsbruck \q.v.).

The general average of comfort in Tyrol is high, and the cost of

living is very moderate. The peasant and hig family are clothed

in ptuffs spun and woven at homo, from the wool and ilax produced

,a their own neighbourhood. The people are for the most part

somewhat reserved in manner, but courteous and hospitable. The
Biivage fights which used to be a favourite pastime among the

younger men are now almost, or quite, a thing of the past. In

some valleys there ia a good deal of musical talent ; and companies

of Tyrolese singers, particularly from the Ziller vallej, travel about

aJl over Germany. The zither is a favomite instrument, especially

in the southern valleys ; in the northern the guitar is more fre-

quent The religion is almost exclusively Roman Catholic ; but

in Innsbruck there are some hundreds of Protestants. The priests

belong chiefly to the peasant class, and receive their education at

Brixen and the university of Innsbruck. This contains about COO

students in the various faculties and possesses a library of some

60,000 volumes. There is a diet, or landtag, with its seat at Inns-

bruck, consisting of thirty-four representatives of the peasants,

thirteen of the citizens, four of the prelates, ten of the ncbles, three

of the chambers of commerce at Innsbruck, Botzen, and Eoveredo,

and one of the university of Innsbruck. To the imperial reichs-

rath Tvrol sends eif;hteen members. Tyrol ia garrisoned by troops

recruited exclusively in Tyrol and Vorarlberg, and never, except

in time of war, employed outside these provinces. Besides this

there are the landwcnr and the landsturm or militia.

History. The country corresponding to modem Tyrol first ap-

pears in history when the Rhaetians were subdued by Drusus and

Tiberiua This nation, by some held to have been cognate with

the Etruscans, occupied the valleys from the source ol the Rhint

to that of the Drave. To the north of them were the Vindelici,

and to the east the Norici ; the former were apparently separated-
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from (hem by the ridges north of the Inn, the latter by the water-

shed between the Etsch and the Drave. Pliny (iV. H., iii. 24)

pives the names of all the tribes. After their subjection by Rome
t liese races became Romanized and shared the fortunes of the empire.

Their position on and about the roads by which the central Alps

.Tie most easily crossed laid them especially open to inroads, and

before the end of the 3d century the Alemanui had traversed the

country. In the course of the next three centuries this ])eople

settled in the north-western valleys. But the peopling of the

greater part of the province by Teutons was effected by the Baiu-

varii, who were by the year 600 established throughout nearly the

entire remainder of German Tyrol, some of the Romanized Ehaetians

probably being left, mixed with a few Alemannic stragglers, in

the upper Vintschgau, while the Lombards pressed up from the

southward and took possession of the district around Trent. The
Aleraanni and Baiuvarii, governed immediately by their own dukes,

owned a kind of allegiance to the kings of the Franks, and ulti-

mately became in the time of Pippin and Charles incorporated in

the Frankish monarchy. The country was then divided for ad-

ministrative purposes into counties {coviitatns, Grafscha/icn), under

counts, whoso rank, at first merely otficipl, in course of time became,

with their office, hereditary. The most powerful among them
appear to have been those of the Vintschgau, where a fertile soil

and a climate less rigorous than that of the northern valleys allowed

more development of wealth. In the 12th century the counts of

Tirol, begin to be conspicuous. This was a small district near

Meran, taking its name from the ancient castle of Tirol, known in

the later Roman time as Teriolis. These, in the course of the

next century, acquired the lordship over nearly all the territory

now contained in the province of Tyrol south of the main chain of

the Alps, besides the advocacy (Schirmvogtei) of the wealthy sees

of Brixen and Trent. Meantime the valley of the Inn and those

adjoining it had come under the dominion of the counts of Andechs,

a Bavarian family, v(ho were also titular counts of Meran. The
last of these died without issue in 1248. His wife's sister, Adelaide,

married to Meinhard,. count of Gbrz, was left in sole possession

of nearly the whole of the province. Their son Meinhard II.

(1257-1295) was connected with some of the most powerfiJ houses

in Germany ; and, being a man of great ability and equal un-

scrupulousness, he succeeded in acquiring the few outlying portions-

of territory and castles still belonging to the smaller nobles, and
thus consolidated Tyjol within the limits by which it has ever

since been bounded. Carinthia and Styria also formed part of

his domains ; but their connexio;i> with Tyrol has never bcen-other

than a personal one. Meinhard II. was succeeded in turn by his

sons Otho and Henry. The latter (1310-1335), a weak and ex-

travagant prince, seems to have done much towards organizing

the government of the country. His elder daughter Margaret,

known in Tyrolese history and legend- as Die Mcmllasche, "the
Pocket-mouth," the heiress of his territories, took as her second

husband (in 1342) Louis of Brandenburg. Their son Meinhard III.,

who succeedfid to the county on his father's death in 1361, died in

1363. Margaret thereupon made over all her possessions to the

house of Hapsburg, and since that time Tyrol has formed part of

the hereditary dominions of the archdukes of Austria (see Austria).

Tlie fidelity of the Tyrolese to their counts has for many centuries

been proverbial. The Brenner has more than once offered them a

secure line of retreat and the mountains a rampart of defence.

Ma.ximilian I. (1493-1519) had an especial affection for Tyrol. He
conferred on the province its present title of Die gefurstcte Graf-

schaft ; he profited on more than one occasion by the refuge it

afforded ; he spent much of his time within it ; and at his death

he directed that a sumptuous monument to himself should be erected

in the Franciscans' church at Innsbruck. Tyrol has more than

once been the scene of sharp fighting. In 1499 the men of Grau-

biinden or the Grisons (see SvvnzEKL.4.ND) invaded the country and

defeated the Tyrolese in the neighbourhood of Mais. In 1703 Max
Emmanuel, elector of Bavaria, penetrated the upper Inn valley,

hut was driven back. During the wars of the French Revolution

French and Austrian armies met more than once within the limits

of the province. By the treaty of Pressburg, 1805, the province

was transferred to Bavaria. On the renewal of war between Bona-

parte and Austria in 1809 the people rose and expelled the Bavari-

ans, and afterwards, under the leadership of Andrew Hofer, an

innkeeper of the Passeir valley, repeatedly defeated the French,

Bavarian, and Saxon forces. Innsbruck was more than once taken

and retaken ; and on 12th August Hofer, after defeating Marshal

Lcfebvre, was installed in the capital as commandant. But the ill-

• success of the Austrian arms elsewhere prevented any support from

being sent, and by the treaty of Schbnbrunn in October the Tyrolese

were again giVen up to their new rulers. Hofer, being captured

through treachery, was shot at Mantua, 20th February 1810.

On the fall of Bonaparte, Tyrol reverted to the house of Hapsburg.

See A. Ja^er, Die rirfixssung Tlroh, Innsbruck, 1881-S5 ; Egger, Die TiroUr

villi rornrll'icii/cr, luusbnick, 1ST2-79; Stcub, Drci Somnier in Tirol, Stuttgart,

IS71 (-.M cd.). (A. J. B.)

TYROXE, an inland county of Ireland, in the province

of Ulster, is bounded N. and W. by Donegal, N.E. by
Londonderry, E. by Lough Neagh and Armagh, and S.

by Monaghan and Fermanagh. Its greatest length from
north to south is 46 miles and from east to west 60. The
total area in 1881 was 806,658 acres or about 1260 square

miles. The surface is for the most part hilly, rising into

mountains towards the north and south, but eastwards
towards Lough Neagh it declines into a level plain. Run-
ning along the north-eastern boundary with Londonderry
are the ridges of the Sperrin Mountains (Sawell 2236 feet

and Meenard 2064 feet). Farther south there are a range
of lower hills and Mullaghearn, to the north of Omagh (1890
feet). South of Clogher a range of hills (1265 feet) forms

'

the boundary between Tyrone and Monaghan. On each
side of the Mourne river near Omagh rise the two pictur-

esque hills Bessy Bell and Mary Gray. The Foyle forms
a small portion of the western boundary of the county,

and receives the Mourne, which flows northward by Omagh
and Newtown Stewart. The principal tributaries of the

Mourne are the Derg, from Lough Derg, and the Owen-
killew, flowing westward from Fir Mountain. The Black-

water, which is navigable by boats to Moy, rises near Five-

Mile Town, and forms part of the south-eastern boundary
of the county with Monaghan and Armagh. With the ex-

ception of Lough Neagh, bounding the county on the east,

the lakes are small, also few in number. Lough Fea is

picturesquely situated in tl^e north-west, and there are

several small lakes near Newtown Stewart. The Ulster

Canal runs along the southern boundary of the county from
Lough Neagh to Caledon. The substratum of the northern

mountains is mica slate interspersed with primary Kme-
stone. Yellow sandstone appears in the north-west, in the

centre towards Omagh, and in. the south-west, where it

plunges into Fermanagh. The greater portion of the

central area of the county is occupied by Old Red Sand-

stone. The Tyrone coal-field (6 miles long by 1 to 2 broad)

extends between Lough Neagh and Dungannon, all the

measures being represented. The coal-field is much broken

by faults and has been worked -chiefly near the surfacej

and generally in an unskilful manner ; the principal pits

are near Dungannon and at Coal Island., He coal is

bituminous. There are also indications of copper, iron,

and lead.

Agriculture.—The hilly portions of the county are unsuitable

for tillage ; but in the lower districts the soil is remarkably fertile,

and agriculture is generally practised after improved methods, the

county in this respect being in advance of most parts of Ireland.

The excellent pasturage of the hilly districts affords sustenance to

a large number of your^g cattle. The total number of holdings in

1885 was 27,958, of which 16,469 or nearly two-thirds were each

between 5 and 30 acres in extent (8365 between 5 and 15 and 8104
between 15 and 30). Only 43 were above 600 acres; 642 were be-

t\7een 100 and 500 acres, 2373 between 50 and 100, 3937 betweea
30 and 50, 2573 between 1 and 6, and 1921 did not exceed 1 acre.

There were 237,528 acres under crops, including meadow and clover

(255,281 acres in 1876), 318,550 acres under grass, 1765 fallow,

9378 woods, 72,071 bog and marsh, 109,538 barren mountain land,

and 30,112 water, roads, fences, &c. The area under corn crops

decreased between 1876 and 1885 from 115,738 acres to 105,343,—
oats from 114,223 acres to 104,040, and wheat from 1166 to 1013.

The areas under the other corn crops are very small and fluctuate

considerably. The area under green crops between 1876 and 1885

decreased from 64,971 to 59,387 acres,—potatoes from 44,001 to

40,649, turnips from 17,157 to 15,681, mangel wurzel from 750 to

487, and other green crops from 3063 to 2670. Flax (23,901 acres

in 1876) covered 16,364 acres in 1885! The area under meadow
and clover in 1876 was 50,671, and in 1885 56,434, but there has

been no increase since 1878. 'i'he number of horses decreased be-

tween 1876 and 1885 from 25,038 to 23,185, of mules from 71 to

49, of asses from 1124 to 921, of cattle from 176,841 to 163,072,

of sheep from 45,274 to 44,434, and of pigs from 49,012 to 39,530.

'On the other hand, the number of goat3 increased from 7950 to 8984,

and of poultry from 674,826 to- 737,859.

According to the latest landowner's Return (1876), the county was

divided among 2787 proprietors owning 775,285 acres at a total

annual value of £126,224, the average value per acre being neaplji
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lis. Ofrtho pioprietors 1070 owned less than 1 acre each, the total

distributed amongst them being 272 acres. The estimated extent

of waste land was 4000 acres. The following possessed over 10,000

acres each—duke of Abercorn 47,615 acres, earl of Castlestuart

32,615, earl of Caledon 29,236, commissioners of church tomnor-

alities 28,002, Sir John M. Stewart 27,906, Arthur W. Cole Hamilton

16,683, representatives of Sir William M'Mahon 16,326, Sir William

Verner 16,043, earl of Belmore 14,359, Thomas Arthur Hope 13,996,

Lord Dorchester 12,608, MichaelSmith 10,968, Louisa Elizabeth

De Billo 10,455, and Thomas R. Browne 10,125.

Communication.—Besides Lough Neagh and the Ulster Canal,

Tyi'one has the river Foyle, which is navigable for small craft to a

point opposite St Johnstone, and thence by artificial cutting to

otrabaue, and the Blackwater, which is navigable for boats to Moy.
The Great Northern Railway intersects the county by Dunganuon,
Pomeroy, Omagh, Kewtown Stewart, and Stiabane.

^Manufactures.—The manufacture of linens and coarse woollens

(including blankets) is carried on. Brown earthenware, chemicals,

whisky, soap, and candles are also made. There are a few breweries

and distilleries, and several flour and meal mills. But for the lack

of enterprise the coal and iron might aid iu the development of a

considerable manufacturing industry.
' Administration'and Population.—The county comprises 8 baro-

nies, 46 parishes, and 2164 townlands. Formerly it returned two

members to parliament, the borough of Dungannon also returning

one ; but iu 1885 Dungannon was disfranchised and the county

arranged in four divisions— east, mid, north, and south— each

returning one member. It is in the north-western circuit, and as-

sizes are held at Omagh and quarter-sessions at Clogher, Dungan-
non, Omagh, and Strabane. There are fourteen petty sessions

districts within the county and portions of four others. The.county

is in the Belfast military district.

From 312,956 in 1841 the population had decreased by 1861 to

238,500, by 1871 to 215,766, and by 1881 to 197,719 (96,466 males

and 101,253 females). In 1881 there were 109,793 Roman Catholics

(119,937 in 1871), 44,256 Protestant Episcopalians (49,201 in 1871),

38,564 Presbyterians (42,156 in 1S71), 3597 Methodists (3115 in

1871), and 1509 of other denominations (1357 in 1871). The
number of persons in the county who could read and write in 1881

was 98,764, who coidd read only 38,783, the remainder (60,172)

being wholly illiterate. Twenty-two persons could speak Irish only

and 9796 Irish and English. For the seven years ending 1885 the

average number of emigrants annually was 3085. The population

of the principal towns iu 1881 was—Strabane 4196, Omagh (the

county town) 4138, Dungannon 4084, and Cookstown 3870.

Bistory and Antiquities.—Anciently Tyrone was included in the

portion of Ulster made "sword-land" by the Scots. It became a

principality of one of the sons of Niall of the Nine Hostages, and

from his name—Eogain—was called Tir Eogain, gi'adually altered

to Tyrone. From Eogain were descended the O'Neals or O'Neills

and their numerous septs. The family had their chief seat at Dun-
gannon until the reign of Elizabeth, when it was burned by Hugh
O'Neill to prevent it falling into the bands of Lord Mountjoy.

The earldom of 'Tyrone had been conferred on Con Bacagh O'Neill

by Henry VIII., but he was driven into the Pale by one of his sons

Shan, who with the general consent of the people vtts tlien pro-

claimed chief. From this time he maiutained a contest with

English authority, but his last remaining forces were completely

defeated near the river Foyle in May 1567. During the insurrection

of 1641 Charlemont Fort and Dungannon were captured by Sir

Phelim O'Neill, and in 1645 the Parliamentary forces under General

Jlunro were signally defeated by Owen Roe O'Neill at Benburb.

At the Revolution the county was for a long time in the possession

i/f the forces of James II. Dungannon was the scene of the famous

volunteer convention in 1782. Raths are scattered over every dis-

trict of the county. There is a large cromlech near Newtown
Stewart, another at Tarnlaght near Coagh, and another a mile

above Castlederg. At Kilmeillie near Dungannon are two circles

of stones. The monastic remains are of comparatively little interest.

There are still some ruins of the ancient castle of the O^Neills, near

Benburb, and among other ruined old castles mention may be

made of those of Newtown Stewart, Dungannon, Strabane, and

Ballygawley.

TYRT^US, Greek elegiac poet, lived at Sparta about

the middle of the 7tli century B.C. ,
According to the

legend current in later times, he was a native of the

Attic deme of Anhidnae, and was invited to Sparta, on

the suggestion of the Delphic oracle, to assist the Spartans

in the Second Messenian War. It is difficult, if not im-

possible, to determine the element of truth iu this story.

Herodotus at least -either did not know, or disbelieved,

the tradition, which meets us first in Plato {Lmvs, i. 629A),

to the eflfect that, although Tyrtaeus was by birth an

Athenian, he had the Spartan citizenship conferred upon

him (see Herod., ix. 35). From Plato down to Pausanias

we can trace the gradual £;rowth and expansion of the

legend. Ephorus is the first to call Tyrtceus a lame poet

;

by later generations he is represented as a lame school-

master. Basing his inference on the ground that Tyrtaeus

speaks of himself as a citizen of Sparta (Fr. 2 v. 3),

Strabo (viii. 4, 10) was inclined to reject the story of hi.->

Athenian origin, regarding the elegies in question as

spurious. On the whole, perhaj)8, the conjecture of Busolt

(6'r. Gesch., p. 166) comes nearest to the truth : the entire

legend may well have been concocted during the 5th century

in connexion with the expedition sent to the assistance of

Sparta in her struggle with the revolted Helots at Ithome.

It is possible, as Busolt suggests, tliat Tyrtaeus was in

reality a native of Aphidna in Laconia.'- However this

may be, it is certain from the fragments of his poems that

he flourished during the Second Messenian War {circ. 650

B.C.)—a period of remarkable musical and poetical activity

at Sparta (see Teepanber)—that he not only wrote poetry

but took part in the actual service of the field, and that

he endeavoured to compose the internal dissensions of

Sparta by inspiring the citizens with a patriotic love

for their fatherland and its institutions.

We possess in all about twelve fragments of Tyrtaeus's

poetry, varying in length from one to forty-four lines.

They are preserved by Strabo, Lycurgus, Stobaeus, and

others. We may divide them into two varieties, accord-

ing to the metre and dialect in which they are composed.

The first class consists of elegies in the Ionic dialect,

written partly in praise of the Spartan constitution and

King Theopompus (Euvo/iia), partly to stimulate the

Spartan soldiers to deeds of heroism in the field 'Y5ro6')5Kai

—the title is, however, later than Tyrtajus). 'The interest

of the fragments preserved from the F-vmixia is mairdy

historical : they form our only trustworthy authority for

the events of the First Messenian War {Fr. 5, 6, 7). The
'YirodqKai possess considerable poetic merit, in spite of the

occasional monotony of their versification. Addressed to a

nation of warriors, they paint in vivid colours the beauty

of bravery and the shame of cowardice ; there are also

lines in them which reveal the .soldier as'well as the poet,

e.ff., Fr. 10, 31-32. One striking feature is the genuinely

Greek feeling for plastic beauty, showing' itself in the

beautiful picture of the youthful form lying dead upon

the battle-field {Fr. 10, 27-30, and 12, 23-34; see also

Symonds's Greek Poets, i. p. 74). The popularity of these

elegies in the Spartan army was such that, according to

Athenasus (xiv. 630 F), it became the custom for the soldiers

to sing them round the camp fires at night, the polemarch

rewarding the be-st singer with a piece of flesh.. Of the

second class of Tyrtaeus's poems, marching songs, written

in the anapaestic measure and the Dorian dialect, the re-

mains are too scanty to allow of our pronouncing a judg-

ment on their poetic merit.

See Bergk, Poclm Lyrici Grieci, vol. ii. pp. 8-22, Leipsic, 1882.

Fragment 10 {reeviixevai yap KaXi;-, &c.) has been translated into

EugUsh verse by Campbell.

TYTLER. , The surname of three Scottish.writers,

principally on historical subjects.

I.Alexander Eraser Tytler (1747-1813)," Lord

Woodhouselee, Scottish judge, was th^e eldest son of William

Tytler (see below), and was born at Edinburgh on 15tli

October 1747.' After passing through the High School,

he was sent in 1763 to a. school at Kensington taught by

Dr Elphinston, the translator cf Martial's Epi'jrams. ^
He

returned to Edinburgh in 1755, skilled in Latin varsifiua-

tion, and with a comn'etent knowledge of Italian^ and a

taste for drawing and natural history ?e was calfeU to

the bar in 1770. His first wo-k, a sup]>lement to the

Dictionary ^f Derisiom, undertaken on the suggestion u'

XXIII. 90
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Lord Kames, vas published in 1778, and a continuation

appeared in 1796. In 1780 Tytler was appointed con-

joint professor of universal history in the university of

Edinburgh, becoming sole professor in 1786. In 1782 he

published Outlines of his course of lectures, afterwards

extended and. republished under the title of Elements of

General History. The Elements has passed through many

editions, and has been translated into several European

languages as well as into Hindustani. The lectures them-

selves were published in 1834 in Murray's Family Library.

In 1790 Tytler was appointed judge-advocate of Scotland,

and while holding this office he wrote a Treatise on the Law

of Courts-Martial. In 1 801 he was raised to the bench,

taking his seat (1802) in the coui-t of session as Lord Wood-

houselee. He died at Edinburgh on 5th January 1813.

Besides the works already meiitioiied, he was the author of several

papers in the Mirror, the Loangcr, and the Transactions of the Royal

Society of Edinburgh ; he also wrote Zi/e and Writings of Dr Jo!m-

Gregory ; Essay on the Principles of Translaiion, 1790 ; a. disserta-

tion on Final Causes, prefixed to his edition of Derham's Physico-

Theology, 1799; a political pamphlet entitled Ireland profiting by

Example, 1799 ; an Essay on Laura and Petrarch ; and The Life

and Writings of Henry Home, Lord Kamcs, 1807.

2. Patrick Feasee Tytlee (1791-1849), as the son

of Lord Woodhouselee and grandson of William Tytler,

may be said to have inherited a taste for literary and his-

torical pursuits. He was born at Edinburgh on 30th

August 1791, and was educated chiefly at the High School

and university, being called to the bar in 1813. His

earliest literary effort appears to have been a chapter or

two contributed to Alison's Travels in France (1815) ; and

his first independent essays v?ere papers in Blackwood's

Magazine. Inheriting the family talent for music, and

with a facility in throwing off humorous little poems and

songs, he made several contributions to Thomson's Select

Melodies of Scotland, 1824. In 1819 he published the

Life of James Crichton of Cluny, commonly called the

Admirable Crichton, a second edition appearing in 1823.

This was followed hy a Memoir of Sir Tho;rMS Craig of

Riccarton, 1823 ; an Essay on the Revival of Greek Litera-

ture in Italy, and a Life of John Wicklif, published

anonymously, in 1 826. The History of Scotland was un-

dertaken at the suggestion of Sir Walter Scott, and occupied

Tytler for nearly twenty years, in the course of which he

removed to London for convenience of research. The first

volume appeared in 1828, and the ninth .and last in 1843.

The original investigations on which the work was founded

gave it an authority which no previous history of Scotland

possessed, and the clear and graphic style made it inter-

esting and popular. The last few years of his life were

spent in physical prostration and mental depression, and

he died at Great Malvern on 24th December 1849.

During the progress of his History a large amount of other work
came from his pen, as the following list shows :

—

Lives of Scottish

Worthies, for Murray's Family Library, 3 vols., 1831-33 ; Histori-

cal View of the Progress of Discovery in America, 1832, and Life of

Sir Walter Raleigh, 1833, for the Edinburgh Cabinet Library ;

Life of Henry VIIL, 1837 ; England under the Reigns of Edteard

VI. and Mary, from original letters, 2 vols., 1839 ; article "Scotland"

in the seveutli edition of the Encyclopedia Britannica (afterwards

puhlished separately as a school history) ; Notes on The Darnlcy
Jewel, 1843 ; on the Portraits qf Mary Queen of Scots, 1845
(privately printed) ; and Memoirs of the War carried on in Scotland

and Ireland, 16S9-91, by General Machay, edited in conjunction

with Hog and Urq\ihart, and nreseuted to the Bannatyne and
Maitland Clubs in 1833.

3. William Tytler (1711-1792), of Woodhouselee,

writer on historical and antiquarian subjects, was the son

of Alexander Tytler, writer in Edinburgh, and was born in

that city on 12th October 1711. He was educated at the

High School and the university, and, having adopted his

father's profession, was in 1744 admitted into the society

of Writers to the Signet. While successfully practising

as a lawyer, he found time to devote attention to historical

investigation. In 1759 he published an In<iuinj, Histori-

cal and Critical, into the Evidence against Mary Queen of

Scots, and an Examination of the Histories of Dr Uohertson

and Mr Hume with respect to that Evidence. This work,

which warmly defended the character of the queen, met

with great success. Four editions, the later ones con-

siderably enlarged, were published in the author's lifetime

;

and it was translated into French. In 1783 he published

the Poetical Remains of James the First, King of Scotland,

to which he added a "dissertation on the life and writings

of the royal author. He wrote an essay on "Scottish

Music," which was appended to Arnot's History of Edin-

hunih. His " Dissertation on the Marriage of Queen Mary

to the Earl of Bothwell " and " Observations on the Vision,

a Poem," appeared in the 'Transactions of tin Sori-ety of

Antiqttaries ofSrotkmd (1791-92). A paper in the Loungn;

on " Defects of Modern Female Education," and an Account

of Fashionable Ammements in Edinburgh in the Seventeenth

Century complete the list of his works. He died at Edin-

burgh on 12th September 1792.

TYUMEN, a district town of West Siberia, in the

government of Tobolsk, is situated at a point where the

chief highway from Russia across the Urals touches the

first navigable river (the Tura) of Siberia. A railway

passing through Ekaterinburg a^d the principal iron-

works on the eastern slopes of the middle Urals connects

Tyumen with Perm, the terminus of steamboat tratEc on

the Kama and Volga. Tlie Tura being a tributary of the

Tobol, which joins the Irtish, a tributary of the Ob,

Tyumen has regular steam communication with Omsk
and Semipakvtinsk by the Irtish (steamers penetrating as

far as Lake Zaisau in Dzungaria); with Tomsk, Barnaul,

and Biysk, in the Altai, by the Ob .and the Tom ; with

Irbit— the seat of the great Siberian fair—by the Tura

and the Nitsa; and by the Tobol, the Irtish, and the

Ob with the Arctic Ocean and the fisheries of the lower

Ob. Tyumen stands also at the western extremity of

the Siberian highway which goes via Omsk, Tomsk, and

Krasnoyarsk to Irkutsk. In summer the Tura sometimes

falls so low that steamers have to stop 90 miles off, pass-

engei-s and goods being taken thence to Tyumen in lighter

vessels. The town is well built, and stands on both banks

of the Tura, which is here spanned by a bridge. The
portion on the low left bank is inhabited by the poorest

class and is often inundated ; the best houses are on the

high right bank. The streets are unpaved, but the houses

(principally wooden) are for the most part inclosed by

gardens. The people, who are famed throughout Siberia

for their good looks, have always been renowned for

their industrial skill. Woollen cloth, linen, belts, and
especially boots and gloves, are manufactured to a large

amount (70,000 pairs of boots and 300,000 pairs of gloves

annually). Tyumeii carpets, although made in the simplest

way and with the plainest tools, have a wide renown in

Russia and Siberia, and recently have appeared in the

markets of western Europe as of Oriental origin. All kinds

of metal wares are made in small workshops. Sheepskins

and various kinds of cloth are extensively manufactured,

and the leather prepared at the tanneries ( 100 in number)

is extensively sold all over Siberia, the Kirghiz steppe, and

Bokhara. An establishment has recently been opened for

the construction of barges, and a paper-mill, the first in

Siberia, was opened in 1886. The trade of Tyumeii is ex-

ceeded only by that of Irkutsk and of Tomsk. In addition

to its primary schools Tyumeii has a " real " school. The
population, which is of a fluctuating character in summer,

is differently estimated at 13,000, 14,600, and 18,000.

TZAESKOYE SELO. See Tsarskoye Selo.

TZETZES, Joannes, a voluminous Byzanti.ne wntef oJ

the 12th century. See Greece, vol. xi. p. 145 s^.
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U
U holds the twenty-first place in our alphabet. The

corresponding place in the Greek alphabets was

occupied by Y (with some slight variations of form). The

form in the Italian alphabets was generally V. These

three are only modificatiot 3 of one original ; but they are

independent symbols wit'ji us, though Y does not represent

any sound otherwise unrbpresented. It will be most con-

venient to describe the three forms once for all.

"Wjtli T we reach the end of the original Phoenician

alphabet. The remaining symbols—no fewer than six with

us, four in the completed Latin alphabet—are accretions,

either modifications of old symbols for greater exactness or

old symbols themselves which had fallen out of their proper

place and were added again. The first new symbol was

needed to represent the important vowel sound a. We
liave already seen that the Greeks employed the Phoenician

symbols for the breaths which they did not want as symbols

for the vowels which they did want. Thus we should have

expected that the Plioenician vau would have been used

for «. Lut vau was already employed for ?», which was

a living sound in early Greek ; the form used was F (the

«o-called digamma), the origin of our F. What then was

the origin of the symbol for u1 In the earliest Greek we
find the two forms Y and V, e.(/., in inscriptions of Thera.

Now the Moabite form of vau is Y, which resembles the

Y more than F. It is difficult to see why the presumably

oldest Phcenician form should appear, not in the sixth place

cf the Greek alphabet, but at the end, where it must have

been an' arbitrary addition ; and, although the Y form

could be derived from F (middle steps are found), it is not

easy to get F from Y. We may suppose that the two

symbols, F and Y, were obtained by the Greeks from

independent Phoenician alphabets, the first being kept by

those Greeks who required a symbol for w, and did not at

first need any special sign to distinguish u (which in the

-earliest Greek times' knowti to us had the value of German
ii) from ; while the others took the form Y to express the

modified u, and probably never really adopted the F,

except as a numeral : it does not appear even in the very

old Abu Simbel inscription written by the Ionian mercen-

aries of Psammitichus. It is noteworthy that in that in-

scription both the forms Y and V appear, whereas in those

of Thera and MeloS we have sometimes the one sometimes

the other, but not both in the same inscription, and a

study of the writing leads to the conclusion that the Y

was felt to be the true {i.e., the older) form, but that V

was used more frequently for the sake of simplicity.

At Home the single form V denoted both the vowel u

and also the consonantal w. F retained its place as sixth

in the alphabet, but with the value of/, which was un-

known to the Greeks ; a peculiar form, L, in which the

middle stroke has gone to the bottom, seems to have been

affected by its neighbour E ; this is found in Etruscan,

Umbrian, and Samnite inscriptions ; it has, however, the

value of w ; while a curious symbol 8 appears at the end

of the Etruscan alphabet, and is also used in the Eugubine

tables, with the value of/; the origin of this is uncertain.

It may be a rounded form of the second symbol in the

digraph FQ,{i.e., FH) by which the sound F is indicated

in a very old inscription (see Sheiii. Mus., xlii. 317); if

this is so, the Latin alphabet has the first member of the

-digraph, the Etruscan has the second. Next, the symbol

Y was added (together with Z) in the 1st century B.C. to

represent more exactly, in borrowed words, the sound of

Greek upsilon.

Lastly, the form U was dilferentiated from V. It is the

uncial form, and so belongs to the general transition from
the pointed to the rounded character which conduced to

greater convenience of writing. Examples of it may be

seen in the article on P.vl^ogeaphy ; see the specimen of

Latin uncial of the 5th or 6th century (vol. xviii. p. 153),

and the half-uncial of the Lindisfarne Gospels, about 700
A.D. (ibid., p. 159). It was clearly a matter of convenience

to have separate symbols to represent sounds so distinct as

u and V ; but the application of the two symbols seems to

have been due to chance rather than design. The form
V remained in use at the beginning of words, whereas u,

which was the uncial and cursive form, naturally was. used

rather in the middle ; by degrees the initial form was ai>

propriated to consonants,— perhaps, as Dr Taylor suggests

{Alphabet, ii. 189), because the consonant is commoner at

the beginning of words, or for some other reason, while the

medial form was connected with vowels.

The sound which U denotes is produced by " rounding
"

the lips to the furthest extent consistent with a clear

vowel-sound, and by raising the back of the tongue higher

than for any other rounded sound. It has two varieties

(like all other vowels) according as the position of the

tongue is more or less tense, producing thereby a narrower

or a wider aperture for the voice to pass through ; whence

the sounds are technically called "narrow "and "wide"
respectively. The narrow sound is heard in English only

when the vowel is long, as in "book," "rule," but in

northern English (Scotch) " book " may be heard short

The wide sound is heard in " full," "good." The digraph

00 is commonly used for the n sound, and attests the fact

that the original sound of 6 has frequently passed into «,

as in "good," "food," >tc., wcitteu "gode," "fode" in

Jliddl English ; sometimes, however, the 00 has come by

analogy into words where tl is the original sound, as in

" room," M.E. " roum," O.E. " rum." Original u has com-

monly passed into the au sound, spelt in English on or 0!r,

as in "how," "house," "mouse," "bower," for O.E. "hu,"

"hu.s," "mus," "bur." According to Mr A. J. EUis,

words derived from the French had in Chaucer's time the

sound of French u ; and Sir John Cheke's statement "cum
duke, tulce, lute, rebuke, Zvk, tvk, Xvt, ptySvK dicimus,

Graecum v sonaremus," seems strong for the same practice

in the IGth century. In the 17th century the modern pro-

nunciation of 11 as ill in " muse," " duke," " mute," " pure"

had come in. Hence also we may explain the substitution

of u for y in some genuine English words, as " bu.sy " (orig.

bysig). At the same time begins the corruption .of u to

the (so-called) u sound in " but," " shut," &c. ; this is not

a n sound at all, but the neutral vowel as heard indifi'cr-

ently in "but," "sun," ".son," "blood"; it is often con-

founded by writers with the true u heard in ''pull" and

in the northern pronunciation of "but," "shut." For the

history of the German " modified" u (spelt it, but origin-

ally 2ie) see under Y.

UBEDA, a town of Spain, head of an administrative

subdivision in the province of Jaen, stands on a gentle

slope about 5 miles from the right bank of the Guadal

quivir, and about 23 miles to the east of the Menjibar

station on the railway from Madrid to Cordova. Undei

the Moorish rule it was a place of considerable conse

quence, its population being said to have at one time

numbered 70,000. Some portions of the old walls, witli

towers and gates, still remain, but none of the public

buildings are of «reat qge, the oldest church, that of San
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Sakador, dating from 1540-56. The population witliin

the municipal boundaries in 1877 was 18,149

UDAIPUR [Oodeypgee], or MewAr, a native state in

Rajputana, India, with an area of 12,670 square miles. It

extends from 23° 49' to 25° 58' N. lat., and from 73° 7' to

75° 52' E. long., and is bounded on the N. by the Britisli

territory of Ajmere; on the E. by the native states of

Bundi, Gwalior, Tonk, and PartAbgarh ; on the S. by
BanswAra, Dungarpur, and Mahi KAntha ; and on the W.
by the Aravalli Mountafns, separating it from Marwar and
Sirohi. The greater part of the country is level plain. A
section of the Aravalli Mountains extends over the south-

western and southern portions, and is rich in minerals, but
the mines have been long closed. The general inclination

of the country is from south-west to north-east, the Banas
and its numerous feeders flowing from the base of the

Aravalli range. There are many lakes and tanks in the

state, the finest of which is the Dhebar or Jaisamand, with

an area of nearly 21 square miles; it is considered to be

the largest sheet of artificial water in the world. There

are only two metal roads in the state ; the Nimach State

llailway passes through the north-eastern part

lu 1881 the population, exclusive of 51,076 Bliils, was 1,443,144
(males 772,685, females 670,459); Hindus numbered 1,321,521,
Mohammedans 43,322, Jains 78,171, and Christians 130. Tlie only
town with over 10,000 inhabitants is Udaipur, the capital (38,214).

This city is pictui'esquely.situated on a lake 2000 feet above sea-

Jeyel, and faces \TOoded hills. It contains the royal palace, which
is a noble pile of granite and marble, built on the crest of a rocky
ridge overlooking the lake, city, and valley. There are no manu-
factures of any importance in the state, and the crops as a rule

only suffice for local wants. The principal imports are salt, piece

poods, groceries, metals, medicines, sugar, ivory, and tobacco ; and
the exports ere mostly coufined to turmeric, g\\r, cotton, indigo, til,

opium, and cattle. The total income of Udaipur in 1885-86 was
£259,624. The state was taken under the protection of the British
Oovernment in 1817, and it pays an annual tribute of £20,000.
The family of tlie raja of Udaipur ranks highest in dignity among
the Kajput chiefs of India.

UDAL (Danish odel) is a kind of right still existing in

Orkney and Shetland, and supposed to be a relic of the old

allodial mode of landholding existing antecedently to the
growth of feudalism in Scotland. The udal tenant holds
without charter by uninterrupted possession on payment
to the crown, the kirk, or a grantee from the crown of a
tribute called scat (Danish skat), or without such payment,
the latter right being more strictly the udal right. Udal
lands descend to all the children equally. They are con-
vertible into feus at the option of the udallers.

UDALL, Nicholas (b. 1505-d. 15561), author of the
earliest extant regular English comedy. Udall was a typ-
ical man of the Renaissance in England, a schoolmaster by
profession, a classical scholar, a translator of Terence and
Erasmus, and a writer of pageants and interludes. He
was high in favour at court, wrote verses for the city

pageant exhibited at Anne Boleyn's coronation in 1533,
and was honoured by Mary in 1554 as one that had
"heretofore showed and mindeth hereafter to show his
diligence in setting forth of dialogues and interludes before
us for our regal disport and recreation." The severity of
Lis discipline at Eton, where he was headmaster, has been
immortalized by the quaint lines of one of his pupil.s,

Thomas Tusser. The exact history of the production of his
comedy Balph Roysler Boyster is not known. A printed
copy wanting the title-page came to light in 1818, and we
know that it was licensed to be printed in 1566. It is a
distinct advance in construction on the Jlerry Interludes
of John Heywood, but it is not a comedy in the strict

English sense, being, like the interludes, essentially farcical

-' The date of Udall's deatli is sometimes erroneously given as 1564,
111 which year his play of Ezel.ias was performed at Cambridge before
,ii!Sea Elizibeth. He was buried at St '^largaret's. Westminster, on 23d
Oeceojl-t 1556 ' ".s memoi: ji Coopers edition ol Royster Doyster).

in motive, character, and incident. Although an imitation

of the Latin comedy, it is far from being a servile imita-

tion, and abounds in fresh fun and cleverness. It has

been twice reprinted,—by the Shakespeare Society (with a

memoir by Mr Cooper) and in Arber's Reprints.

UDINE, a town of Italy, in the province of Udine, in a

wide plain near the foot of the Carnic Alps, ou the Roja, 84
miles by rail north-east from Venice and 49 miles north-west

from Trieste. It is enclosed by an imposing wall of con-

siderable antiquit}', some 4 or 5 miles in circumference,

and fortified with towers. In the centre, on an eminence,

stands the old castle, at one time the residence of the

patriarchs of Aqnileia, and now used.as a prison. Grouped
around this is the old part of the town, with narrow

crooked streets, some of which are lined with arcades.

The cathedral, which is a Romanesque building with fine

pillars, and an hexagonal tower bearing 14th-century sculp-

tures, contains some interesting examples of native art (by

Giovanni Martini da Udine and others). The church of

S. Maria della Purit!i has frescos by Tiepolo. On the

principal square stands the town-hall, built in 1457 in the

Venetian-Gothic style, and skilfully restored since a fire in

1876 ; opposite is a clock tower resembling that of the

Piazza di San Marco at Venice. The archiepiscopal palace

and JIuseo Civico, as well as the municipal buildings, have

some valuable paintings. Several of the palaces of the

nobility have striking architectural features, and the town

is adorned by many beautiful public walks. The leading

industry of Udine is silk-spinning, but it also possesses

manufactures of linen, cotton, hats, and paper, tanneries,

and sugar refineries, and has a considerable trade. The
population in 1881 was 23,254.
Udine is the Vcdinvm of Pliny ; it was then a muiiicipium, but

quite an inconsiderable place compared with Forum Julii (Cividale)

11 miles to the east, or Aquileia 22 miles to south-south-east In

tlie Jliddle Ages it became a flourishing and populous city ; in

1238 the patriarch Bertliold made it the capital of Friuli (q.v.),

and in 1420 it became Venetian.

UEBERWEG, Feiedeich (1826-1871), best known by
his History of ridlosophy, was born on the 22d Januarj

182G at Leichlingen, in Rhenish Prussia, where his father

was Lutheran pastor. His mother, left early a widow,
devoted her scanty means to the education of her onlj

son. Ueberweg passed through the gymnasium at Elber-

feld, and studied at the universities of Gcittingen and
Berlin. In 1852 he qualified himself at Bonn as privat-

decent in philosophy. His System of Logic, published in

1857 (English translation 1871), and his essay Oa tht

Aidkeniicity and the Order of the Platonic Writinf/s, crowned
by the Imperial Academy of Vienna (published 1861), con.

tributed to draw attention to him as at once a scholar and
a thinker. In 1862 he was called_to Konigsberg as extra-'

ordinary professor, and in 1867 he was advanced to the

ordinary grade. He married in 1SG3, and oj> the 9th June
1871 he died prematurely.

Tlie chief work of liis later years was liis compendious ffistory of
Philosophy, which is unmatched for fulness of information com-
bined with conciseness, accuracy, and impartiality of treatment.
Tlie first part appeared in 1862. An English tran.slation, in twc
volumes, was published in 1872, and has gone through several

editions. Ueberweg translated, in 1869, Berkeley's Principles of

Human Knowledge, with notes, for Kirchmann's Philoso}>hisehe

Bibliothck. In philosophy Ueberweg was strongly opposed to the
subjectivistio tendency of tlio Kantian system, maintaining in
particular the objectivity of space and time, which involved him in

a somewhat violent controversy with several opponents. His owb
mode of thought he preferred to describe as an ideal realism, which
refused to reduce. reality to thought, but asserted a parallelism be-

tween the forms of existence and the forms of knowledge. Beneke
and Schleiermacher seem to have exercised most influence upon
the development of his thought. A short memoir, by his friend

F. A. Lange (author of the History of Materialism], gives some-
account of what may be called personal opinipns in philo.sophy and
theology, which did not find expression iii Ucbevweg's publisheif

writings.
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UFA, a government of south-eastern Russia, on the

western slope of the Urals, has Vyatka and Perm on the

N., Orenburg on the E. and S., Samara and Kazaii on the

"W., and comprises an area of 47,112 square miles. In

virtue alike of its physical characters and of its population,

^hich belongs chiefly to the Ural-Altaic stock, it forms

an intermediate link between Europe and Asia, and it was

only recently separated from the government of Orenburg,

which is now limited to the eastern slopes of the Urals.

Several craggy and densely wooded ridges, running from
.south-west to north-east parallel to the main chain of the

southern Urals, occupy its eastern part. They are separ-

ated by broad and long longitudinal valleys, and rise to

altitudes of from 2500 to 3500 feet above the sea ; their

highest peaks—Ireniel (5040 feet), Nurgush, Urenga, and
Taganai (3950 feet)—are above the limits of tree-vegeta-

tion, but in no case reach those of perpetual snow. The
high longitudinal valleys of the Urals are the seat of an

important mining industry. Southward Ufa extends over

the slopes of the Obshchiy Syrt plateau, the angular space

between the latter and the Urals being occupied by elevated

plains (from 1000 to 1500 feet), deeply grooved by the river

valleys and sometimes described as the " Ufa plateau." It

slopes gently towards the depression of the Kama ; and its

undulating surface, especially its broad valleys (500 to 600
feet above the sea), covered as they are with a fertile soil,

nre being rapidly colonized by Russian settlers. Towards
the Kama the fertility of the soil increases, and the black-

earth regions of Menzelinsk and Birsk may be described

ai granaries for that part of Russia.

The geological stracture or Ufa is very varied. The main 'ridge

ot the Urals consists of gneisses and various ciystalline slates rest-.

iiig upon granites andi syenites ; next comes a broad strip of lime-
stones and sandsiuiieb, the fossil fauna of which is intermediate
in its lowest parts between the Upper Silurian and the Lower
Devonian. These form the highest ridges of Ufa. Farther west
the Devonian deposits are followed by Lower and Upper Carbon-
iferous and "Artinsk schists," which, together with Permian de-

posits, cover western Ufa. Quaternary deposits are extensively
developed -in all the valleys, most of which were occupied by lakes
during the Lacustrine period. Ufa has not tho mineral resources

of Perm; only traces of gold have been found in its valleys, and
silver ores aro absent ; but its wealth in iron (Devonian) and copper
(Permian) seems likely to have great mining importance in tlie

future. The district of Ztn toust is celebrated for its granite, epidote,

nephrite, and a variety of decorative stones and minerals. Coal is

spread over a wide area, but only in layers too thin to make work-
ing remunerative. Fire-clay, kaolin, and sandstone for making
grindstones are obtained to some extent ; naphtha, sulphur, and
saltpetre have been observed in several places.

Ufa belongs almost entirely to the drainage area of the Byeiaya,

a. great tributary of the Kama, which rises in Orenburg, flows south
and west till it pierces a mountain chain at Bugutchan, and then
runs north and north-west, watering the high plains and receiving

n number of important tributaries, among which the Sim, the

Tanyp, and the Ufa are also navigable. The banks of the Byefaya
are thickly peopled, and it is an important channel for trade ; but
it sometimes reaches so low an ebb in summer that steamers cannot
proceed beyond Birsk. The Kama flows for 120 miles along the

western border of the government. Marshes lie along its course, so

that its banks are but thinly inhabited. Forests cover nearly half

the area, but the plains on the left of tlie Byetaya are comparatively
tliinly wooded. The climate of Ufa is very continental. The average

temperature at Ufa is 37° F. , and the winter is extremely cold (Janu-

ary 5°-5 F., July 63° F.) ; at the Ztatoust observatory (1340 feet) the
average temperature is only 32°'2 (January 2°; July 61°'8). Even
in the hilly tracts of Zlatoust the annual rainfall is only 19 inches.

The rivers are frozen 158 days at Ufa, and 202 about Ztatoust.

The; population of Ufa is now rapidly increasing (1,793,260 in

1882," as against 1,291,020 in 1865). Only one-third of the whole
is Russian, the remainder being chiefly Bashkirs (50 per cent., in-

cluding Mescheriaks and Tepters), Tartars (8 '4 per cent.), Tchere-
misses, Tclmvashes, Mordvinians, and Votiaks. In the south the

Bashkirs, Tartars, and other Ural-Altaians constitute two-thirds of
the population. Among the Russians two distinct elements must be
distinguished^—some 100,000 peasants, who formerly were mining
serfs, and now support themselves chiefly by work in or for the
mines, and nearly 620,000 agriculturists, for the most part more
recent immigrants. The latter caiTy on agriculture on an extensive

scale, and export large quantities of corn. The Bjshkirs are chiefly
cattle-breeders, but of late they have been driven more and mora
to tillage, owing to the appropriation by speculators of their exten-
sive pasture-lands. Bec-Keeping is largely carried on, and hunting
is still an important source of iucome to the Bashkirs. In the
north-east the trade in timber and the manufacture of various
wooden wares are largely engaged in by the peasantry. Tho mining
industry is advancing, notwithstanding many obstacles (see vol.

xxi. p. 85); the iron-works of Ztatoust especially have a wide
reputation. Flour-mills, distilleries, and tanneries come next in
importance. The exports of corn, linseed, timber, wooden wares,
metals, tallow, hides, and cattle are considerable, and trade is

active, especially at the fairs of Jlenzelinsk, Uf.i, and Ztatoust.
There are six administrative districts, the chief towns of which

(with populations in 1884) are—Ufa (25,660), IJclebt-i (4200), Birsk
(8000), Menzelinsk (6100), Sterlitamak (8940), and Ztatoust (18,990).
The loading places Tchetny and Berozovka on the Kama, and sever.-il

iron and copper works (Satkinsk, Yurezan, Katav-Ivanovsk, about
6000 inhabitants each) ought also to be mentioned.

UFA, capital ot the above government, is situated at the

confluence of the Ufa with the Byeiaya, on high crags

intersected by ravines, which are covered with gardens and
orchards. The better part of the town contain* a few stone

buildings connected with the administration, two cathe-

drals, and a few churches ; the remainder is a scattered

aggregation of small wooden houses. There are two class-

ical gymnasiums for boys and girls, a theological seminary,

and several lower schools. The town has a few good hospi-

tals. The manufactures are insignificant in Ufa itself, but

there are several iron and copper works of importance

within the district. Owing to the fertility of the neigh-

bouring regions, and the position of the town at the junc-

tion of two important rivers, the Ufa merchants carry on a

brisk export trade. The population has rapidly increased

of late, reaching 25,660 in 1884.

Ufa was founded in 1574, when a fort w.as built on the Byetaja,

three other forts being erected about the same time at Birsk,

Menzelinsk, and Berezovka, to connect Ufa witli the Russmn settle-

ments on the Kama. The wooden krenil of Ufa, protected by
wooden towers and an outer earthen wall, had to sustain the attacks

of the revolted Bashkirs and Russian serfs in 1662 and at later

dates; and in 1773 Tchika, one of the cljiefs of the Pugatcheflf

revolt, besieged it for four months.

UGANDA, a country of eastern Central Africa, to the

north-west of tho Victoria Nyanza. It has an area of about

34,000 square miles, extending from 1° N. lat. to the

Kitangule river, and from 31° E. long, to the Nile. The
country bordering the lake and to the north-west is moun-
tainous, the mountains being arranged in low parallel

chains. The hills, covered with splendid timber and abun-

dant underwood, rise to a height of 400 feet above their

valleys, through which sluggish streams flow to the lake.

Farther north the country becomes a plain, and the eastern

portion of Uganda, between Rubaga and the Nile, consists

of undulating country, varied by deep narrow valleys. The
geological formation of the country is volcanic or metamor-

phic ; two or three feet of rich black alluvial soil form the

upper strata, covering a bed of red sandy clay, often 30

feet thick. In some places porcelain earth is found, as

well as large masses of mica. Ironstone is present in con-

siderable quantities, but as yet no other metals have been

discovered. The climate is mild, and' the temperature re-

markably uniform throughout the year ; the thermometric

range fs from 50° to 90° F. ; but the mean annual variation

is only 20°. The annual rainfall is 50 inches, the greatest

amount of rain occurring in March, April, May, and Sep-

tember, October, and November, when rain falls nearly

every day, thunderstorms being frequent.

The population of Uganda is about fivemillions. The men are tall

and well-built, and have good features and dark chocolate-coloured

skin, with woolly hair. The women in their youth are good-

looking. The country is divided into three |.rqvinces—Uddu in the

south, Singo in the west, and Changwe in the cast, to which must

be added about 400 islands in the lake. The government of the

country is feudal, the king being nominally supreme. Succession

to. the throne is hereditary, but. the successor is usually a miuot
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chosen by three hereditary chiefs, who wit\i the young king's mother

carry on the government until he is of age. The reigning family

in Uganda is descended from the Wahunia tribe ; the late king

Mtesa professed to trace" back his descent to Kintu (or Ham), the

founder of tlio dynasty. The country is ruled by the king, three

hereditary cliiefs,' and a council of minor chiefs,—two hereditary

chiefs and a certain proportion of the others being continually in

residence at Rubaga, the capital of the country. Tlie laws are

strict, and the administration of justice is conducted in an orderly

manner. There is no real taxation, but the people are conipelled

to render feudal service to all their superiors. The Waganda may
be divided into four classes, the lowest class being the slave popu-

lation, consisting of prisoners taken in war and their descendants

;

next come the "barhopi" or peasants, who form the mass of the

population; the third class are the "batongoli," or chiefs, who are

recruited from the bachopi, but whose lionours are not hereditary

;

they receive their rank for distinguished bravery in the field or for

services rendered to the state, and they are the governros of the

villages. The highest class is that of the "bakungu," a superior

grade of chiefs, all belonging to the " luchiko" ofstate council, and
beinggovernorsoflarge districts of land. The three great hereditary

chiefs belong to this class, and they are supreme governors of the

three great districts into which'Uganda is divided. The liVaganda

arc very warlike ; all adult males are compelled to serve in the army
when lerpiired, and the military organization, having its head-

HUartSfs at the capital, ramifies throughout the whole land. Ga—.e

is very plentiful : elephants, buffaloes, zebras, rhinoceroses, wild

boars, twelve species of antelopes, lions, leopards, jackals, foxes,

hyaenas, hares, chimpanzees, and several species of monkeys inhabit

the forest. Snakes are numerous; hippopotami, crocodiles, and
otterB abound in the lake and in the Nile, as also many water-rats.

The principal birds are parrots, guinea-fowl, owls, vultures, adju-

tants, goatsuckers, kites, eagles, ducks, geese, storks, cranes, herons,

gulls, scarlet flamingos, darters, the sacred and glossy ibis, and
brilliantly coloured lioney-birds. The principal insects are mos-
(|uito3, fleas, locusts, white and driver ants, and butterflies of many
species. The domestic animals are cows, goats, and a few sheep
and dogs. The Waganda live chiefly upon a vegetable diet, the

banana forming the staple food ; it grows everywhere, and requires

little or no cultivation. The sweet potato is the chief vegetable
cultivated, but cofl"ee, sugar-cane; cassava, maize, sesame, millet,

tullabone, several species of beans, and two or three kinds of pump-
kins are grown to a small extent. The principal fruits are the mpalu
and a species of amonium. Strangers have introduced wheat, rige,

gn^vas, papaws, pomegranates, tomatoes, onions, and radishes.

Wine is made from the banana tree, and is a staple drink. Butter
and cheese are also made. A good deal of manufacture is carried

on, for the people are ingenious and clever workmen, and their

work is tasteful, neat, and exact. Two kinds of pottery, a coarse

and a fine variety, are manufactured in considerable quantities.

The basket work is extremely good, and the metal work far superior
to any seen among the neighbouring tribes. The manufacture of

bark-cloths, in which most of the people are clothed, is very ex-

tensively carried on, and their wood-work and boat-building are of

very superior quality. Tanning, dyeing, and bcad-work employ
numbers of the people. There is not very much home trade in

Uganda ; it islimited to the barter of native manufactures. Several
times a year caravans arrive from Zanzibar, bringing calico, guns,
powder, files, knives, &c. The standard value of any article is

reckoned by lOOTowries or an arm's length of calico and beads
;

hoes, salt, and fish are also employed as mediums of exchage.
The .anguage spoken in Uganda belongs to the great Bantu family,
and is very rich in words. It has ten classes of nouns, the noun
being the most important part of speech. Grammatical inflexions
are formed by prefixes ; the inflexions of verbs, adjectives, and
pronouns vary according to the class of the. governing noun.
Adjectives agree with the substantive in number and case, and
always follow the noun. There are personal, possessive, relative,

demonstrative, and interrogative pronouns, and several forms of
verbs. The Waganda are very good arithmeticians. The root of
all multiples is ten ; tallies are used as aids to the memory. The
jieople are very musical ; their voices are clear and melodious, and
of considerable range. They have a great variety of tunes,

—

orchestral, dance, and vocal music having distinct characteristics.
Their' musical instruments consist of harmonicons, rattles, drums,
horns, whistles, flutes, and harps. The Waganda have no images
or outward synibols of their gods : and they think that the world
is ruled by spirits or demons, to whom Katonga, the great creator,
has deputed his power. They worship Jhikasn, the god of the lake

;

'Naduala, the god of small-pox ; Chiwuka and Nenda, the gods of
war; and several of the former monarchs of Uganda, who are be-
lieved to be demi-gods. A thunder spirit is also invoked. The gods
of war are supposed to inhabit certain trees, and offerings are made
to them before entering the war-path ; like offerings are also made
to the god of the lake before commencing a voyage upon its waters.
The Waganda are courteous, cleanly, given to hospitality, but

drunken, and to a certain extent indolent Their standard of

morality, even judged by that of the surrounding tribes, is not'

high. Human life is little respected ; they are untruthful and in-

decent. Unless moved by passion, they are not cruel; passionate,

they are not revengeful. Cnildren are well treated, as are the aged
men. On account of the extensive prevalence of polygamy, women
occupy a somewhat low social grade.

Uganda was first visited by Speke and Grant in 1860, and the
country has since been visited by numerous Europeans, chiefly

missionaries. 'The Church Missionary Society and the Roman
Catholics have mission stations in the country. In 1886 some
forty of their converts were burnt at the stake, and in the same
year Bishop Hannington was murdered on the borders of .the

country by the orders of King Mwanga.
See Speke's Journal Grant's Walk acvost Africa, Stanley's T/irouoh the Daft

Continent, and Wilson and Felkln's Uganda and the Egyptian Soudan. ..Also it

monogiapli '' On the Waganda Tribe," by R. \V. Felkin. in Proc. Roy. Soc. Ed.,

vol. xiii., and an Outline Grammar 0/ the Luganda Language^ by C. T. Wilson. ,

UGLITCH, a district town of Russia, in the government

of Yaroslavl, is situated on the upper Volga, principally ou

its right bank, 67 miles to the west of the capital of the

province. Its historical remains are mostly associated with

the prince Dmitri (see vol. xxi. p. 93). The wooden house

he occupied, a church of St Demetrius "on the Blood"

erected at the spot where he was killed, and a kiosk on the

site of the convent where his mother -n-as forcibly conse-

crated a nun,— all commemorate this chapter in the history

of the rule of the boiars at Moscow at the beginiiing of the

17th century. An old .cathedral, erected in the 13th cen-

tury but subsequently restored, and containing the grave

of Prince Koraap, recalls a still earlier period of municipal

independence. Uglitch has now become a commercial and
industrial city with 11,930 inhabitants (1883), and has an

important trade, being one of the chief loading places on

the upper Volga. Its industries comprise the sewing of

sacks for corn and flour (about one million every year) and
the knitting of woollen socks ; and it has a paper-mill,

distilleries, copper works, and linen factories. Corn, paper,

sausages with which the name of Uglitch has long beeii

asiociatpd , candles, &e., are shipped at the town.

Uglitch is one of the oldest towns of Russia ; its local annals go
as far as back as the 9th centurj'. Until the 14th century it main-
tained its independence as a separate principality, which extended
over eastern Tver, and elected its own princes. In 1329 the sons

of Prince Roman the S.aint renounced their independence in favour

of Moscow, and fifty years later the Uglitch princes finally sold thrir

rights to the great prince of Moscow. The Tartars plundered the

town during their invasions of 1237, 1293, and 1408, as also djJ

the Lithuanians at a later date.

UGOLINO. See Gherardesca and Pisa.

UGRIANS. See Finland, vol. ix. p. 219.

UHLAND, JoHAXN LuDwiG (1787-1 862), Gerhian poet,

was born at TiibingeUj on April 26, 1787. He studied at

the university of his native place, taking jurisprudence as

bib special subject, but also devoting much time to li(3v.-a-

ture. Havinf; graduated as a doctor of laws in 1810, Jc

went for some months to Paris ; and from 1812 to 1811-

he worked at his profession in Stuttgart, in the bureau of

the minister of justice. He had begun his career as a poet

in 1807 and 1808 by contributing ballads and lyrics to

Seckendorf's Musenalmanach ; and in 1812 and 1813 he

wrote poems for the Poetischer Almanack and for the

Deuticher Dicltterwald. In 1815 he collected his poems

in a volume entitled Cet/zc/i^e, which' almost immediately

secured a wide circle of readers, and gives him his place in

German literature. To every new edition he added some

fresh poems; and the sixtieth edition, published in 1875,

included a nurabei of pieces found among his papers. He
wrote two dramatic norks

—

Ernst, lIer:og von Schwahen

and Ludivig tier Baier—the former published in 1817, the

latter in 1819. These, however, are unimportant in com-

parison with his Gedichte. In some respects Uhland must

be classed with the writers of the romantic school, for,

like them, he found in the Middle Ages the subjects which

appealed most strongly to his imagination. But his style

has a precisipn, suppleness, and grace which sharply dis-
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tiaguish his most characteristic writings from those of the

romantic poets. His best lyrics have the charm which

belongs to the unatfected expression of dehcate senti-

ment ; and in almost all liis ballads he displays a remark-

able power of giving picturesque form to his conceptions of

character. He was a man of pure and noble impulse, and

it was in presenting scenes which awaken love, or admira-

tion, or pity that he did the fullest justice to his powers.

Uhland's poetic sympathy with some characteristics of the

age of chivalry did not prevent him from sharing the best

aspirations of his own time. He wrote manly poems in

defence of freedom, and in the states assembly of Wiirtem-

berg he played a distinguished part as one of the most

vigorous and consistent of the liberal members. In 1829

he was nwde a professor, at Tubingen university, of German
literature and the German language, but he resigned this

appointment in 1833, when it was found to be incom-

patible -with his political duties. In 1848 he became a

member of the Frankfort parliament, in which he sat as

one of the most respected members of the liberal party.

Uhland was not only a poet and politician ; he wars also

an ardent student of -the history of literature. In 1812 he

published an interesting essay on Das altfraiu'Osische Epos;

and ten years afterwards this was followed by an admirable

work on Walther von der Vogelweide. He was also the

author of an elaborate study of Der Mythus von I'/juv nacU

nordischen Quellen (183G), and ho formed a valuable col-

lection of Alte hoch- und nicderdeutsche YolJcslieder, which

appeared in 1844-45. He died on November 13, 1862.

After his death his prose works were reprinted, with some
additions, under the general title Uhland's Schn/ten zv>-

Geschichie der Dichlung und Sar/e (1865-73), and an
edition of his poems and dramas, in three volumes, was
issued in 1863.

See Liebert, Lndioig Uldand, cine Skizze (\&63)\ M^yer, Zndwig
VTilniid, seine Frcundc und Zcitgenosscn (1867); ami Ludwig
l/hland's Lcbcn, aus dcssen Nachlriss mid ajis eigcner Erfuhnmg
zxisammcngcstdU von seined' JFitiuc (1874),

UJIJI, a town in eastern Central Africa, of considerable

importance, also known by the name of Kavele, is situated

on the eastern shores of Lake Tanganyika, in 4° 55' S. lat.

and 30° 5' E. long. It is the chief town on that lake, and
is the centre of a brisk trade in ivory. Formerly it was a

great slave-market. The town is of a straggling character,

Arab houses of sun-dried bricks being mingled with native

huts. The population, which fluctuates considerably, is

very mixed, being composed of Arabs and the representa-

tives of numerous Central African tribes. Ujiji has been

visited by various European travellers, who have made it

their headquarters, .and it was here that Stanley found

Livingstone, on October 28, 1871. Opinions vary as to

the salubrity of its climate, but the balance of testimony

appears to prove that during the greater part of the year

it is very unhealthy.

UJJAIN, or OojEiN, a town in the native state of

Gwalior, central India, situated on the right bank of the

Sipra, in 23° 11' 10" N. lat. and 75° 51' 45" E. long., 1698
feet above sea-level. In ancient times Ujjain was the

great and famous capital of iLMwA, one of the seven sacred

cities of the Hindus, and the spot which marked the first

meridian of Hindu geographers. Though much decayed,

it is still a large and populous city, with considerable

tommerce. The modern city is surrounded on all sides

by an almost uninterrupted belt of groves and gardens.

In 1831 the population of the town numbered 32,932.

Its trade consists chiefly in the export of opium and the

import of European goods, especially cotton fabrics.

UKRAINE ("frontier "), the name formerly given to a

district of European Russia, new comprising the govern-

ments of Kharkoff. Kief?. Pcdolia, and Poltava (q.v.).

ULCER. See Stroeev, vol. xxii. p. 683.

ULFILAS (311-381), the apostle of Christianity to the

Gothic race, and, through his translation of the Scriptures

into Gothic, the father of Teutonic literature, was born

among the Goths of the transDanubian provinces in the

year 311.' There is a tradition that his ancestors were
Christian captives from Sadagolthina in Cappadocia, who
had been carried off to the lands beyond the Danube in

the Gothic raid of 2G7 ; but the evidence on which this

rests is inadequate. An authoritative record of the outlines

of his life has only been discovered within the last fifty

years, in a writing of Auxentius, his pupil and companion.

At an early age Ulfilas was sent, either as an envoy
or as a hostage for his tribe, to Constantinople, pro-

bably on the occasion of the treaty arranged in 332.

During the preceding century Christianity had been

planted sporadically among the Goths beyond the Danube,
through the agency in part of Christian captives, many of

whom belonged to the order of clergy, and in part of

merchants and traders. Ulfilas may therefore have been

a convert to Christianity when he reached Constantinople.

But it was here probably that he came into contact with the

Arian doctrines which gave the form to his later teaching,

and here that he acquired that command over the Greek
and Latin tongues which equipped him for his labours

as a translator. For some time before 341 he worked as

a " lector " or reader of the Scriptures, probably among
his own countrymen in Constantinople, or among those

attached as/xderati to the imperial armies in Asia Minor.

From this work he was called to return as missionary

bishop to his own country, being ordained by Eusebius of

Nicomedia and "the bishops who were with him " in 341.

This ordination of Ulfilas as missionary bishop by the

chiefs of the semi-Arian party is at once an indication of

their determination to extend their influence by active

missionary enterprise and evidence that Ulfilas was now,

if he had not been before, a declared adherent of the Arian

or semi-Arian ])arty. He was now thirty years of age, and

his work as " bishop among the Goths '' covered the re-

maining forty years of his life. For seven of these years

he wrought among the Visigoths beyond the Danube, till

the success which attended his labours, and the growing

numbers of his flock, drew down the persecution of the still

pagan chief of the tribe. This " sacrilegus judex" has

been identified with Athanaric, a later persecutor, probably

without sufficient ground. The persecution was so severe

that, to save his flock from extinction or dispersion, Ulfilas

decided to withdraw both himself and his people from its

range. With the consent of the emperor Constantius, he

led them acro.ss the Danube, " a great body of the faith-

ful," and settled in Mcesia at the foot o*' the range of

Hremus, and near the site of the modern Tirnova (348).

Here they developed into a peace-loving pastoral people.

The life of Ulfilas during the following thirty-three

years is marked only by one recorded incident, his visit to

Constantinople in 360, to attend the council convened by

the Arian or Homoian party. His work and influence were

not, however, confined to his own immediate flock, but

radiated by means of his writings (homilies and treatises),

and through the disciples he despatched as missionaries,

among all the tribes of the Gothic stock beyond the

Danube. By this time probably he had made some pro-

gress with his version of the Scriptures, and copies of

parts of it would begin to circulate. Thus the church

beyond the Danube, which had not been extinguished on

Ulfilas's withdrawal, began to grow once more in numbers

and importance, and once more had to undergo the fires of

persecution. Catholic missionaries had not been wanting

in the meanwhile, and in the indiscriminate persecution by

> Kratft gives 313 as the date, WaiU 318.
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Athanaric bef/eeu 370 and 375 Catholics and Arians

stood and fell side by side. The religious quarrel either

accentuated, or was accentuated by, political differences,

and the rival chiefs, Athanaric and Frithigern, appeared

as champions of Paganism and Christianity respectively.

Then followed the negotiations with the emperor Valens,

the general adhesion of the Visigoths under Frithigern to

Arian Christianity, the crossing of the Danube by himself

and a host of his followers, and the troubles which cul-

minated in the battle of Adrianople and the death of

Valens (378). The part played by Ulfilas in these troub-

lous times cannot be ascertained with certainty. It may
have been he who, as a " presbyter Christlani ritus " con-

ducted negotiations with Valens before the battle of Adri-

anople ; but that he headed a previous embassy asking' for

leave for the Visigoths to settle on Eoman soil, and that he

tnen, for political motives, professed himself a convert to the

Arian creed, favoured by the emperor, and drew with him
the whole body of his countrymen,—these and other similar

stories of the orthodox church historians appear to be

without foundation. The death of Valens, followed by

the succession and the early conversion to Catholicism of

Theodosius, dealt a fatal blow to the Arian party within

the empire. Ulfilas lived long enough to see what the

end must be. Hardships as well as years must have com-

bined to make him an old man, when in 381 ho was sent

for to Constantinople. The emperor had summoned him,

for what purpose cannot be clearly ascertained. A split

seems to have taken place among the Arians at Constan-

tinople. Party riots were too familiar there, and a fierce

dispute over a theological dogma, however abstruse, placed

the peace of the city, if not the security of the palace, in

jeopardy. Ulfilas was summoned to meet the innovators,

and either by argument or by influence to induce them
to surrender the opinion which caused the dispute. His

pupil Auxentius describes how, "in the name of God," he

set out upon his way, hoping to prevent the teaching of

these new heretics from reaching " the churches of Christ

by Christ committed to hia charge." Xo sooner had he
reached Constantinople than he fell sick, " having pondered
much about the council," and before he had put his hand
to the task which had brought him he died, probably in

January 381. A few days later there died, also in Con-
stantinople, his old enemy aud persecutor, Athanaric.

The Arianism of Ulfilas was a fact of pvegnant consequence for

bis people, and indirectly for the empire. It had been his lifelong

faith, as we learn from the opening words of his own testament

—

"Ego Ulfilas semper sic credidi." If, as seems probable from the
circumstances of his ordination, he was a Semi-Arian and a follower

of Eusebius in 341, at a later period of his life he departed from
this position, aud vigorously opposed the teaching of his former
leader. He appears to have joined the Horaoiau party, which took
shape and acquired influence before the council of Constantinople
in 360, where he adhered- with the rest of the council to the creed

of Ariraiuum, with the addendum that in future the terms inrdaraais

and ovaia should be excluded from Christological definitions.

Thus we learn from Auxentius that he condemned Homoousiaus
and Homoiousians alike, adopting for himself the Homoian formula,
"filium similem esse patri suo. " This Arian form of Christiauitj'

was imparted by Ulfilas and his disciples to most of the tribes of
the Gothic stock, and persisted among them, in spite of the perse-

cution, hatred, and political disasters it involved, for two centuries.

The other legacy bequeathed by Ulfilas was of less questionable
value. His version of the Scriptures (see Gothic Language, voL
X. p. 852) is his greatest monument as a way-breaker and a scholar.

By it he became the fii-st to raise a barbarian tongue to the dignity
of a literary language ; and the skill, knowledge, and adaptive
ability it displays make it the crowning testimony of his powers
as well as of his devotion to his work.
The personal qualities of the man may be inferred from his pupil's

description of him as "of most upright conversation, truly a con-
fessor of Christ, a teacher of piety, and a preacher of truth,—a man
whom I am not competent to praise according to his merit, yet
altogether keep silent I dare not."

iiterafiire'.—Waltz, Das Leben des Wfilm, 1840; Krafft, Kirchengnchichla der
Dttilxhen niter With. I., 1S54; Id., article " L'fllns," In Herzog's Realei.ci/kla-

padte, vol. xvt , 1885; Id., De Foiittbus VIJUlB Arlnntimt; ni'aM.'ll. ba' Ltben d, I

Ulfilas, ISSO; C. A. Scotl. Uifllai, Afoslle of Vie OMit, 188j. SCO also " Gothic

La.igvLago" under GoiHS. (C. A. S.)

ULSI, an ancient and important commercial town in

Wiirtemberg, and an imperial fortress of the first class, is

situated on the left bank of the Danube, in a fertile plain

at the foot of the Swabian Alps, 45 miles to the south-east

of Stuttgart and 63 miles to the north-west of Munich.

The town, quaintly built with narrow and confined streets,

still preserves the dignified and old-fashioned appearance

of an ancient imperial town, and contains many mediaeval

buildings, both of historic and of artistic interest. Among
these, besides numerous handsome private houses, are the

town-house, of the IGth century, in the Transition style

from late Gothic to Renaissance ; the Kornhaus and

market-buildings ; the Ehingerhaus or Neubronnerhaus,

now containing the industrial museum ; the " new build-

ing," erected in 1603 on the site of a palace of Charle-

magne ; and the cominandery of the Teutonic order, built

in 1712-18 on the site of a habitation of the order dating

from the 13th century. By far the most important and

conspicuous building in Ulm, however, is the magnificent

early Gothic cathedral, next to tiie cathedral of Cologne

the largest church in Germany, and capable of containing

30,000 people. Begun in 1377, and carried on at inter-

vals till the 16th century, the building was long left un-

finished ; but in 1844 the work of restoration and com-

pletion was undertaken,' and has steadily progressed ever

since. Ulm cathedral has double aisles and a pentagonal

apsidal choir, but no transepts. Its length (outside

measurement) is 464 feet, its breadth 159 feet ; the nave

is 135 feet high and 47i wide; the aisles, which are

covered with rich net-vaulting, are 68 feet in height. The
massive and richly decorated square tower in the centre of

the west fagade, for centuries terminated by a temporary

spire, is now being completed according to the original

plans, by the addition of an octagonal story and a tall

open spire, which is to be carried up to the height of 534

feet. The towers of the choir have also been rebuilt in

the course of the present restoration ; they are 282 feet

high. The interior, which is unusually well lighted, pro-

duces an impression of much dignity from the great height

of the nave, the absence of obtrusive decoration, and the

massive manner in which the walls and piers are treated.

It contains some fine stained glass, the largest organ in

Germany (1856), and a number of interesting old paint-

ings and carvings by Syrlin, Engelberger, and other masters

of the Swabian school. The cathedral belongs to the Pro-

testant Church. Trinity Church dates from 1017-21 ; and
there are also a Roman Catholic church and a modern
synagogue in the town. The Danube, joined by the Iller

just above the town and by the Blau just below, becomes

\
navigable at this point, so that Ulm occupies the import-

ant commercial position of a terminal river-port. The
trade, especially in wood and grain, has an ujjward tend-

ency ; and the Ulm market for leather and cloth is also

rising in importance. Ulm is famous for its vegetables

(especially asparagus), barley, beer, jiipe-bowls, and sweet
cakes (UlmerZiickerbrot).' Bleaching, brewing, and brass-

founding are carried on, as well as a large miscellany of

manufactures, including hats, metal goods, agricultural

implements, tobacco and cigars, cement, paper, and chem-
icals. The population in 1886 was 33,611.
The various routes which converge at Ulm hape made it at all

times a strategic point of great importance, and it has long been a
fortress of the first rank. In lS-14-59 the German Confederation
carefully fortified it with walls, ramparts, and ditches, and in 1876
the new German empire added a very com])rohensive outer girdle

of detached forts, culminating in the powerful citadel of AVilhcIms-

burg. The defensive works embrace also the Bavarian town o,

Neu-Ulra (7823 inhabitants), on the opposite bank of the Danube,
united with the older city by two stone bridges. >'Ulm is thus the
basis of operations for the German army behind tlie Black Foresr,
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and can^easily shelter a force of 100,000 men ; its peace garrison

13 5600.

Ulm is mentioned as early as tlie year 854. It subsequently

became a free imperial city, and the leading town in Swabia. In

the 15th century it attained the summit of its prosperity, and

ruled over a district of many square miles, with a population, rural

and urban, of about 60,000. Towards the end of the Middle Ages

it frequently appears at the head of various Swabian leagues. In

1530 it adopted the Augsburg Confession. In 1803 it passed to

Bavaria, and in 1810 to Wiirtemberg. In 1805 General Mack,

with 33,000 Austrians, capitulated to Napoleon at Ulm. Ulm is

remarkable in the history of German literature as the spot where

the " meistersanger " lingered longest, preserving, without text

and without notes, the traditional lore of their craft. In 1830

there were twelve " meistersanger" alive at Ulm ; but in 1839 the

four survivors formally made over their insignia and guild property

to a modern singing society, and closed the record of "Meister-

gesang" in Germany. The last formal meeting of the Nuremberg
"meister" took place in 1770.

ULPIANUS, DoMiTius, Roman jurist, was of Tyrian

ancestry, but the time and place of his birth are unknown.

He made his first appearance in public life as assessor in

the audiioriam of Papinian and member of the council of

Septimius Severus ; under Caracalla he was master of the

requests. Elagabalus deprived him of his functions and

banished him from Rome, but on the accession of Alex-

atKier (222) he was at once recalled and reinstated, and

finally became the emperor's chief adviser and prjefectus

praetorio. His curtailment of the privileges granted to the

praetorian guard by Elagabalus provoked their enmity, and

several times he only narrowly escaped their vengeance ;

ultimately, in 228, he was murdered in the palace, in the

course of a riot between the soldiers and the mob.
"• Ulpian's period of literary activity extended from about 211 to

222 A.D. His works include Ad Sabinum, a commentary on the

jus civile in over fifty books ; Ad Edidum, a commentary on the

Edict, in eighty-three books ; collections of Opinions, Responses,

and Disputations; books of Rules and Institutions; treatises on
the functions of the different magistrates,—one of them, the De
Officio Proconsulis Libri X., being a comprehensive exposition of

the criminal law ; monographs on various statutes, on testamentary

trusts, and a variety of other works. His writings altogether

have supplied to Justinian's Digest about a third of its contents,

and his commentary on the Edict alone about a fifth. As an
author he is characterized by doctrinal exposition of a high aider,

judiciousness of criticism, and lucidity of arrangement, style, and
language. Domilii Ulpiani Fragmcnta, consisting of twenty-nine

titles, were first edited by Tilius (Paris, 1549). There are modern
editions by Hugo (Berlin, 1834) and Booking (Bonn, 1836), the

latter containing fragments of the first book of the IiistiiutioMS

discovered by Endlicher at Vienna in 1835.

ULEICI, Hermann (1806-1884), one of the most

active philosophical writers in Germany since Hegel's

death, was born at Pforten, Prussia, on March 23, 1806.

Educated for the law, he gave up his profession upon the

death of his father in 1829, and after four years of further

study, devoted to literature, philosophy, and science,

qualified as a university lecturer. In 1834 he was called

to a professorship at Halle, where he remained till his

death on the 11th January 1884. His first works were

in the domain of literary criticism. His treatise On Shake-

speare's, Dramatic Art (1839) has been translated into

English. In 1841 he published a work Ueber Priucip u.

Methode der Ilegclschen Philosophie, in which he subjected

Hegel's system to a severe criticism. The critical attack

was continued in the Grundjmncip der Philosophie

(1845-6), which at the same time expounds his own
speculative position ; to this must be added as comple-

mentary his System der Logik (1852). His later works,

dealing with perennial problems of philosophy, have found

a more extended circle of readers. Such are Glauben und

Wissen (1858), Gott und die Natur (1862, 3d ed. 1875),

Gott und der Mensch (2 vols., 1866-73, 2d ed. 1874).

From 1847 onward Ulrici was associated with the younger

Fichte in the editorship of the Zeilschrift fiir Philosophie.

His philosophical standpoint may be characterized as a reaction

from the pantheistic tendency of Hegel's idealistic rationalism
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towards a more pronouncedly tUeistic position. The Hcgslian

identity of being and thought is also abandoned and the truth of

realism acknowledged, an attempt being made to exhibit idealism

and realism as respectively incomplete but mutually complemeutai-y

systems. Ulrici's later works, while explessiug the same views,

are largely occupied in proving the existence of God and the sonl

from the basis of scientific conceptions, and in opposition to the

materialistic current of thought then popular in Germany.

ULSTER. See Ireland.

ULTRAMARINE, a magnificent blue pigment, which

occurs in nature as a proximate component of Lapis La-

zuli (q-t!.). Lapis lazuli has long been known as a precious

stone, and highly valued as such, and as early at least as

the 11th century the art of extracting a blue pigment from

it was practised. From the beginning of the 16th century

this pigment began to be imported into Europe from " over

the sea," as azurrum ultramarinum. To extract it, the

stone, after having been powdered coarsely, is heated to

redness and thrown into cold Water to facilitate its con-

version into a very fine powder, which is next treated with

dilute acetic acid to remove the carbonate of lime which

is present in almost all specimens. The insoluble blue

residue is mi.xed up into a " dough " with a composition of

resin, pitch, and linseed oil, and this dough is then kneaded

under water, which is renewed as long as it runs oS with

a blue colour. The blue liquor, when allowed to stand,

deposits a fine precipitate, which is collected, washed, dried,

and sold as ultramarine. As the yield amounts to only 2

to 3 per cent, of the mineral used, it is not surprising to

learn that the pigment used to be weighed up with gold.

It was valued chiefly on account of its brilliancy of tone

and its inertness in opposition to sunlight, oil, and slaked

lime (in fresco-painting).

Lapis lazuli has the composition of a double silicate of lime and

soda combined with sulphates and sulphides of the metals named.

Of the many analyses made (compare La?is Lazuli) we quote the

following, carried out by Schultz in Rammelsbcrg's laboratory :

—

combined sulphur (not SO3), 3-16; combined sulphuric acid, SO3,

5-67; silica, 43-26 ; alumina, 20-22; oxide of iron, calculated as

re„03, 4-20; lime, 14-73; soda, 8-76.

in 1814 Tassaer observed the spontaneous formation of a blue

compound, very similar to ultramarine, if not identical with it,_in a

soda-furnace at St Gobain, which caused the "Societe pour I'Eu-

co\iragement d'Industrie " to olfer a prize for the artificial production

of the'precious colour. The problem was solved almost simultane-

ously by Guimet and by Christian Gmelin, then professor of chem-

istry in Tiibingen ; but while Guimet kept his process a secret (it

has indeed never become known) Gmelin published bis, and thus

became the originator of an industry which flourishes to this day

chiefly in Germany. There are very few ultramarine works in other

countries, and none, as far as we know, in. Great Britain. The raw

materials used in the manufacture are—(1) iron-free kaolin, or some

other kind of pure clay, which should contain its silica and alumina

as nearly as possible in the proportion of 2SiO., : AI0O3 demanded

by the formula assigned to ideal kaolin (a deficit of silica, how-

ever, it appears can be made up for by addition of the calculated

weight of finely divided silica); (2) anhydrous sulphate of soda;

(3) anhydrous carbonate of soda
; (4) sulphur (in the state of

powder) ; and (5) powdered charcoal or relatively ash-free- coal, or

colophony in lumps. The numerous modes of manufacture may

be viewed as modifications or combinations of three processes.

(1) In the Kuremberg process the soda is used as sulphate, or

partly as such and partly as carbonate. The following recipe gives

an idea of the proportions in which the materials are used :—kaolm

(calculated as anhydrous matter) 100 parts ; calcined sulphate of

soda 83 to 100 (or 41 of sulphate and 41 of carbonate) ; charcoal 17;

powdered sulphur 13. These ingredients are mixed most in*
raatcly ; they are then rammed tight into fire-clay crucibles and

kept at a nearly white heat for 7 to 10 hours, access of air being

prevented as far as possible. The product obtained is a greyish or

yellowish green mass, which is soaked in and washed with water

;

the porous residue is ground very fine in mills, again w-ashed, dried,

and again ground in the dry state and passed through sieves. The

product at this stage has a green colour, and is sometimes sold as

"green ultramarine," although It has not a high standing amongst

green pigments. For its conversion into blue ultramarine it is

heated with sulphur in the presence of air to a relatively low tem-

perature. Of the various apparatus used for this important: stage

of the manufacture, the easiest to describe is a large muflic, heated

from the outside. On its floor the green ultramarine is spread out

to a depth of 24 to 3 inches, and heated (with closed doors) to a

XXIIL — qi



722 U L U — IT M B

temperature at wliicli sulphur powder when thrown in catches fire

spontaneously. This temperature being maintained, a shovelful of

sulphur is thrown in and allowed to burn off while the mass is

beinf constantly agitated with iron rakers. Another dose of sul-

phur is then added, and so on until a sample taken out is found to

have come up to the highest attainable brilliancy and depth of blue.

The product is then lixiviated with water, which removes a deal of

sulphate of soda formed in the process ; it is then ground np very

fine, and fin.-illy subjected to elutriation to produce a graduated series

of ultramarines of dilferent degrees of fineness. In some works the

process of sulphuration is divided into two or more periods, after

each of which the product is washed, dried, and ground before being

returned to the muffle to produce a higher degree of homogeneity.

(2) In the carbonate of soda process the soda is used solely, or at

least principally, in the carbonate form. The following is one of

many recipes :—kaolin (calculated as anhydrous matter) 100 ; car-

bonate of soda 100 ; charcoal 12 ; sulphur 60. Tlie mixture is

heated in a reverberatory furnace to form in the lirst instance a

white mass, which is so porous that it readily passes, by oxidation,

into green and partly even into blue ultramarine. Green ultra-

marine, saleable as such, cannot be produced in this manner. The
half-blue product is finished by sulphuration pretty much as ex-

plained above for the Nuremberg {>rocess. "Well-made soda-ash

ultramarine has a richer colour than the Nuremberg variety.

(3) Silica ultramarine is soda-ash ultramarine in whose prepara-

tion a quantity of iinely divided silica, equal to 5 to 10 per cent,

of the weight of the kaolin, has been added. It is distinguished

by a reddish tinge, which is the more fully developed the greater

the proportion of added silica. It is more highly proof against

the action of alum solution than non-siliceous ultramarine is.

Since 1873 the Nuremberg works have been producing four

varieties of magnificently violet ultramarine. The mode of manu-
facture has not transpired. At the Paris Exhibition in 1867 a mag-
nificent block of ultramarine exhibited by the Kaiserslautern works
attracted attention. In its manufacture the roasting (blueing) pro-

cess is said to have been continued for three weeks.

Artificial, like natural, ultramarine has a magnificently blue

colour, which is not affected by light nor by contact with oil or

lime as used in painting. Hydrochloric acid at once bleaches it

with liberation of sulphuretted hydrogen gas and milk of sulphur.

The natural pigment is proof against dilute acetic acid and solution

of alum ; the artificial pigment is even alum-proof only in a higher

or lower relative sense. Hence there is room for progress in one^

direction at least The composition of the pigment is quite similar

to that of lapis lazuli ; but tne constitution of both is still a chem-
ical enigma. It is remarkable that even a small addition of zinc-

white (oxide of zinc) to the reddish varieties especially causes a

considerable diminution in the intensity of the<:olour, while dilu-

tion with artificial precipitated sulphate of lime ("annalin ") or

sulphate of baryta ( blanc fi,x'0 acts pretty much as one would
expect. Ultramarine being very cheap (it sells at 7d, to lOd. per lb),

it is largely used for wall painting, the printing of paper hangings
snd calico, &c., and also as a corrective for the yellowish tinge

often present in things meant to bo white, such as linen, paper,

&c. Large quantities are used in the manufacture of paper, and
especially for producing that kind of pale blue writing paper which
is so popular in Great Britain. Only the very finest ultramarine

can be used for paper tinging, because the least admixture of coarse

particles becomes visible in the paper as dark spots or stains.

ULUGH BEG, Mutz.*. Mohammed bex Shah Kok
(1394-1449), astronomer, grandson of Timtjr (q.v.), suc-

ceeded his father as prince of Samarkand in 1447, after

having for years taken part in the government, and was
murdered in 1449 by bis eldest son. He occupied himself

with astronomical pursuits, and erected an observatory at

Samarkand, from which were issued tables of the sun,

moon, acd planets, with an interesting introduction, which
throws much light on the trigonometry and astronomical

methods then in use {Prolegomenes des Tables Astronomi-

qv,es d'Ouloitg Beg, ed. by Sedillot, Paris, 1847, and trans-

kted by the same, 1853). The serious errors which he

found ill the Arabian star catalogues (which were simply
copied from Ptolemy, adding the effect of precession to the

longitudes) induced him to redetermine the positions of

992 fixed stars, to which he added 27 stars from Al Sttfi's

catalogue, which were too far south to be observed at

Samarkand. This catalogue, the first original one since

Ptolemy, was edited by Th. Hyde at Oxford in 1665
{Tabulee Longitudinis et Laiitudinis Stellarum Fixarum ex

Observaiione Ulugbeighi), and in 18^3 by Baily in vol. xiii.

af the Memoirs of the Royal Astronomici.1 Society.

ULVERSTON, a market-town in the north-west of Lan-
cashire, England, is picturesquely situated near ilorecambe

Bay, on the bm-ders of the Lake district, 9 miles north-

east of Barrow-in-Furness, and 256 north-west of London.

The town bears small evidence of its great antiquity. The
principal streets branch from the market-place, and the

houses built of stone are generally rough-cast and whitened.

A rivulet flows through the town. The church of St JIary,

founded in 1 1 1 1 , retains the south door of the original build-

ing in the Transition style, but the greater portion of the

structure is Perpendicular, of the time of Henry VIII. It

consists of chancel, nave, aisles, south porch, and embattled

western tower, and contains an altar-tomb with recum-

bent figure of Walter Sandys of Conisbead, dated 1588.

After the destruction of Furness Abbey, Ulverston suc-

ceeded Dalton as the most important town in Furness, but

the rapid rise of Barrow within recent years has relegated

it to quite a secondary place. Formerly it had a consider-

able trade in linens, checks, and ginghams, but this has

greatly fallen off. It possesses, however, large iron and

steel works (North Lonsdale Iron and Steel Company), a

large chemical work, an extensive paper manufactory, a

bolt manufactory, breweries, tanyards, and wooden hoop
manufactories. The population of the urban sanitary dis-

trict (area 3120 acres) in 1871 was 7607, and in 1881 it

was 10,008.

Early in the 12th century the lordship of Ulverston came into

the possession of Stephen, earl of Boulogne, afterwards king of

England, by whom it was presented to the mouks of Furness
Abbey as part of the endowment. In 1196 the ville of Ulverston
was granted by the abbot of Furness to William de Lancaster, first

baron of Kendal. In 1280 it obtained the charter of a market.

The town became escheated to the abbfit of Furness as chief lord

in 1342, but this escheatment was suspended by Edward II. in

favour of John de C'oupland, who captured David II. of Scotland at

the battle of Durham. After his death it reverted to the abbey.
It is now in the possession of the family of Buccleucb.

ULTVAR, an alternative form of Alwae {q.v.),

ULYSSES. See Odysseus.

UMAJN, a district town of Russia, in the south of the

government of Kieff, is now a small industrial and trading

town, with 15,400 inhabitants, many of whom are Jews,

who carry on an active trade in the export of corn, spirits,

&c. It has a remarkable park (290 acres), planted in 1796
by the orders of Count Potocki, in connexion with which a

gardening school is maintained.

Umaii was founded towards the beginning of the 17th century
as a fort against the raids of the Tartars. The Cossacks of the
Ukraine, who kept it, revolted against their Polish rulers about
1665, and had to sustain a fierce siege. In 1674 it was plundeted
and most of its inhabitants murdered by the Ukrainians and Turks,
during the wars for the hetmanship. In 1712 its last inhabitants

were transferred by Peter I. to the left bank of the Dnieper. But
by the end of the 18th century, when it again became the property
of the Potockis, it was repeopled and became one of the busiest

trading towns of Little Russia. In 1768, when the Cossacks re-

volted anew against their Polish serf proprietors, they took Umafi
and murdered most of its inhabitants.

UMBALLA, an alternative form of AmbIlI (g^-".)-

UMBER. See Pigments.
UMBRELLA now means a portable protector from

rain, while the name parasol is given to the generally

smaller, lighter, and more fanciful article carried 'by ladies

as a sun-shade. But primarily the umbrella {omhrella, Ital.

dim. from Lat. umbra, shade) was a sunshade alone,—its

original home having been in hot brilliant climates. In

Eastern countries from the earliest times the umbrella was
one of the insignia of royalty and power. On the

sculptured remains of ancient Nineveh and Egypt there

are representations of kings and sometimes of lesser

potentates going in procession with an umbrella carried

over their heads ; and throughout Asia the umbrella had,

and still has, something of the same significance. The
Mahratta princes of India had among their titles " lord of
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the umbrella." In 1855 the king of Burmah in addressing

the governor-general of India termed himself " the monarch
who reigns over the great umbrella-wearing chiefs of the

Eastern countries." The baldachins erected over ecclesi-

astical chairs, altars, and portals, and the canopies of

thrones and pulpits, &c., are in their origin closely related

to umbrellas, and have the same symbolic significance. In
each of the basilican churches of Rome there still hangs a
large umbrella.

Among the Greeks and Romans the umbrella (o-Kms,

a-KidSitov, umh-aculum, umbella) was used by ladies, while
the carrying of it by men was regarded as a sign of

effeminacy. Probably in these southern climes it never
went out of use, and we find from allusions by Montaigne
that in his d&y its employment as a sun-shade was quite

common in Italy. The umbrella was not unknown in

England in the 17th century, and was already used as a
rain protector. Michael .Drayton, writing about the be-

ginning of the 17th century, says, speaking of doves :

—

"And, like umbroUas, with their feathers

Shield you in all sorts of weathers."

Although it was the practice to keep an umbrella in the

coffee-houses early in the ISth century, its use cannot have
been very familiar, for in 1752 Colonel Wolfe, writing

from Paris, mentions the carrying of them there as a

defence against both rain and sun, and wondets that they

are not introduced into England. The traveller Jonas
Hanway, who died in 1786, is credited with having been
the first Englishman who habitually carried an umbrella.

That practice he began thirty years before his death ; at

first he was singular,- and his habit was derided, but ho
lived to see his example commonly followed.

The umbrella as at first used, based on its Eastern prototype,
was a heavy ungainly article whi< h" did not hold well together, and
no little ingenuity has been exercised to bring it into the elegant,

compact, and strong form which is now quite common. The early

umbrella had a long handle, with ribs of whalebone or cane, very
rarely of metal, and stretchers of cane. The jointing of the ribs

and stretchers to the stick and to each other was very rough and
imperfect. The covering material consisted of oiled silk or cotton,

heavy in substance, and liable to stick together in the folds.

Gingham soou came to be substituted for the oiled cloth, and in

1848 William Sangster patented the use of alpaca as an umbrella
covering material. One of the most notable inventions for com-
bining lightness, strength, and elasticity iu the ribs of umbrellas
was the Paragon" rib patented by Samuel Fox in 1852, It is

formed of a thin strip of steel rolled into a U or trough section, a

form which gives great strength for tlie weight of metal The use

of such ribs, combined with the notched rings and runners Avhich

give a separate hinge and joint to each rib and stretcher, and with
the tliiu but tough covering materials now in use, has principally

contributed to the strength, lightness, and elegance which ordinary

umbrellas now present. Umbrella eilk is principally made at

Lyons and Crefeld ; but much of it is so loaded in dyeing that it

cuts readily at the folds. Textures of pure sillc or of silk and
alpaca mixed have better wear-resisting properties.

UMBRIA (O^ppLK^, 'OiijSpiKoi, Ov/uySpoi, Umbri). The
early Greeks applied the name "0/i/?pno; to all central and

northern Italy. Herodotus (iv. 49) speaks of it somewhat

vaguely, as if it extended up to the Alps. The Umbrians

probably extended across central Italy from sea to sea

down as far as Latium. Pliny (iii. 13, 19) tells us that the

Umbri were considered the most ancient nnrtion of Italy

(antiquissima gens Italia), by which he probably means,

of the Italian stock. The Greek writers included under

the name of Umbria the district known in later times

as Picenum. Pseudo-Scylax makes Umbria march with

Samnium, and describes Ancona as a city of Umbria. The

Umbrians se^m to have found the Siculi and Liburni

in occupation of the land into which they advanced, the

former holding the parts lying towards the interior, the

latter.people the district along the Adriatic. The Umbrians
were one of the chief peoples of that branch of the ludo-

Eujopeaji family wh.o Tiad entered Italy from the north

and driven out and absorbed the older inhabitants. They
were' more closely connected with the Samnites and Oscan's
than with the Latin stock, as is shown by their language.
Their possession of the fertile regions of upper Italy exposed
them to the constant assaults of fresh bodies of invaders,
pressing on over the Alps, and perhaps likewise from the
seaboard. Their force was extended over a wide area, and
thus too weak to withstand the attacks from various sides
to which they were exposed. Thus their extensive terri-

tory was gradually reduced by the successive encroachments
of other peoples. First came the Etruscans, who according
to Herodotus (i. 94) were Lydians, who established them-
selves in the land of the Umbrians. From which side of

Italy they made their invasion, whether from the mouth of

the Po or from the western coast of what later became
Etruria, or whether from both, we have no means of de-

termining. That the Umbrians did not yield without a
struggle we cannot doubt. It was only after three hun-
dred of their towns had been captured by the Etruscans
that they succumbed. Nevertheless they still retained
considerable influence in upper Italy, which, according to

Strabo (v. 216), continued down to the time of the Roman
conquest. For he says that there was a large Umbrian
element in the Roman colonies in the region of the Po, as

also some Etruscan. For, according to him, the Umbrians
and Etruscans lived in a continual rivalry for the pre-

eminence, so that if the one people made an expedition

northwards, the other determined not to be outdone. So
when the Etruscans had marched against the barbarians

who dwelt near the Po, and had soon again been expelled

owing to their effeminacy, the Umbrians in turn marched
against the conquerors of the Etruscans. In consequence of

this alternating struggle for these regions they planted

many colonies, some Etruscan, others Umbrian. Most of

the colonies were Umbrian because the Umbrians lay closer

to the disputed territory. Thus, even though they lost

the sovereignty, the Umbrian race probably continued to

form a considerable portion of the population of a wide
extent of country. At all events, at the time of the Gaulisli

inroad the Etruscans seem to be in possession of the mouth
of the Po. /At this time, therefore, Umbria as a state con-

sisted of the region bounded on the W. by the Tiber, on

the S. by the Sabines, on the E. by Picenum and the

Adriatic, while on the N. it extended close up to the south-

ern or Spinetic mouth of the Po. Scylax describes the

Etruscans as extending from the Tyrrhenian Sea to the

Adriatic, and represents them as in possession of the ancient

Greek town of Spina. How much farther south the

Etruscan sway had once reached we cannot determine,

but that they had once held this region, as far as Ravenna
at least, is rendered probable by the tradition that Ravenna
had been founded by a colony of Thessaliaus who, not

brooking the insulting treatment which they received

from the Etruscans, gladly admitted some Umbrians, who
thus became the possessors of the city. When the great

Gaulish inroad took place at the beginning of the 4th cen-

tury B.C. Etruscans and Umbrians alike suffered .severely.

Some of the Celtic tribes crossed the Po and formed

permanent settlements. The Ananes settled in the

Apennines, the Boii between the former and the Adriatic;

next came the Lingones; and finally the Senones occupied

the seaboard of the Adriatic as far as the Rubicon. This

region in Roman times was known as the Ager Gallicus

(Polybius, ii. 16). But it was not only in the north apd

west that the Umbrians had been driven back. The early

Greeks had included under the name of Umbria the dis-

trict along the Adriatic, afterwards known as Picenum.

This consisted of a fertile region, extending from beyond

Ancona to the river Matrino. It is not improbable that the

Picentes issued from 'the Sabine region. Tradition alleged
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that the Picentes, led by the woodpecker (piciis) o{ Mars,

marched forth to occupy what is now the March of Ancona.

But it was probably only after a long struggle that this

conquest was effected, for from another tradition we
learn that the Sabines, after carrying on war against the

Umbrians for a long time, at length vowed a sacred spring,

and dedicated all the produce- of the year to the gods.

Then at length they became victorious (Strabo, v. 250).
Thus, by the advance of the Gauls from the north and the
Picentes from the south, the Umbrians were shut off from
the seaboard, and confined to the district known as Umbria
in historical times.; When Rome began the consolidating

of Italy, Umbria consisted of the region bounded by the
Ager Gallicus on the N., by Etruria (the Tiber) on the
W., by Picennm on the E , and by the Sabines on the

S. The Umbrians kept a desperate hold of this district,

which lies between the two arms of the Apennines This
position indicates of itself that they had been driven before

Stronger foes.'^ Henceforward they play but an insignificant

part in Italian history. This is explained by the physical

formation of their country. _ It is an extremely mountain-
ous region, with a' few small plains between, which were
noted for their fertility. Hence arose a number of small

but thriving communities, none of which had the capacity

of developing into a leading state such as Eome became for

the Latins, v Their want of seaports likewise excluded them
ftom trade, the mouths of all the rivers which flowed from
their country being in the hands of their enemies.

,
Of tha Umbrians' political and mnnicipal organization little k

known. In addition to the city [tola) they seem to have had a
larger territorial division in the tribits (trifu, aco.) as we gather
from Livy (xxxi. 2, per Umbriam qiiani tribum Sapiuiam vocant;
<^. xxxiii. 37) and from the Eiigubine Tables (trifor Tarsinates, vi.

i. 64). From the fertility of their land their communities were
very prosperous. The olive and vine flourished in their valleys

;

they grew spelt abundantly; and the boars of Umbria were famous.
Ancient authors describe the Umbrians as leading effeminate lives,

and as closely resembling their Etruscan enemies in their habits
(Thcopompua, fragm. 142; Pseudo-Scymnus, 366-8). It is almost
certain that each race influenced and modified the other to a large

extent. Momn;sen has pointed out that the names of many towns
in Etruria are Umbrian, a fact which shows how persistent even
after conquest was their influence in that region. On the other
hand, we have conclusive proof of strong Etruscan influences in
Umbria. For instance, they undoubtedly borrowed their alphabet
and the art of writing from the Etruscans. Their writing runs
from right to left. The alphabet consists of nineteen letters. It

has no separate symbols for O, G, Q; the aspirates <p and x are
wanting ; on the other hand, it possesses forms for Z and V, and
has likewise the Etruscan /( 8 ). It also has a symbol d peculiar
to Itself for expressing the sound of palatal k when followed by
either e or t. It is also very probable that they borrowed the art

of coining money from Etruria. Two towns are known to have
issued coins, which consist entirely of bronze, and belong almost
entirely to the series of «s grave. The most important is that of
Tuder (Todi), which must have been a place of some note. It was
a strong fortress »n the left bank of the Tiber on the confines of
Etruria. Iguvium (Gubbio), which struck coins after the standard
of Tudor, was a strong place likewise on the western or Etruscan
tide of the Apennines. The fact that it is only in towns on tfie

side next Etruria that a coinage is found indicates that it was
from the Etruscans they borrowed the art. The Umbrians counted
th«ir day from noon to noon. But whether they borrowed this

likewise from the Etruscans we do not know (Pliny, ii. 77). In
their measuring of land they employed the vorsus, a measure
oonimon to them and the Oscans (Frontinus, Ve Limit., p.- 30), 3 J of

which went to the Roman jugerum. Wten the Romans unaertook
the conquest of Italy, the most feeble resistance of all was offered

to them by the Umbrians. In the great struggle between the
Sftisnite confederacy and Rome Umbria played an insignificant

part. It 13 probable that all through the Second Samnite War
awir sympatnies were altogether on the side of their Samnite
kinsmen, asd that some assistance was afl'orded by individual

communities. It is not unlikely therefore that it was with a view
to keep the Umbrians in chedk that the Romans planted a colony

at-Nequinnm on the Nar, whose inhabitants were Known as Nartes

Isteramnatcs, and who are included with the Etruscans, lapydes,

od Tadinates in the list of persons who were forbidden to be

pressnt at the sacred rites of Iguvium. At length in 308 B.C. the

Unbriaas made a vigorous eflTort to aid the Samnites, which, had

ii. taken place earlier iu the war, i.iight have had the most import
ant influence on the issue of the struggle. Aa it was, it came too

late ; the Etruscans had already laid down their arms. The
Umbrians, who threatened to march on Rome, were intercepted by
RuUianus with the Roman army from Samnium on the upper
Tiber, a step which the Samnites now broken conld not prevent

;

and this was sufiicient to disperse the Umbrian levies. W hen the

Third Samnite War broke out, the Umbrians took no active part

in its operations ; but how their sympathies lay is evident from
their affording a ready passage to the Samnite army nnder Gellius

Egnatius on its march to Etruria, 296 E.o. When the battle of

Septinum (295) finally crushed the Samnites and Etruscans, Um-
bria remained in the hands of the Romans. Henceforward the

process of Latinising went on steadily, for by the 1st century B.C.

we find them employing the Latin alphabet in copies of the ancient
sacerdotal litual of Iguvium (see Eugubine Tables), i We know
that the Oscan language only fin.ally expired in the 1st centurv
of our era, and there ia no reason for belwviug that the Umbrian
had disappeared much earlier. When the Romans conquered the
Senones, 280 B.O., the Ager Gallicus was restored to Umbria, and
both together formed under the empire the sixth region of Italy.

Strabo (v. 227) regards Ravenna as the boundary of Umbria
The Yia Flaminia passed up through it from Ocriculum to Arim-
inum, along which lay the important towns of Narnia (Narni)
Carsulse (Carsigliano), Mevania (Bevagna), Forum Flaminii, Nu-
ceria, and Forum Sempronii. To the east lay Interamna (Temi),
the probable birthplace of Tacitus, Spoletium (Spoleta), and the
most important town of Camerinum on tl^e side of the Apennines
towards Picenum. On the aide towards Etruria lay Tuder (Todi),

Iguvium, which occupied a very advantageous position close to the
main pass through the Apennines, Ameria (Amelia), and Hispellum
(Spello) ; on the Clitumnus (Clitunno) was Assisium (Assisi), the
birthplace of Propertius, whilst far to the north lay Sarsina, the
birthplace of Plautus. For the position of the country iu the time
cf Augustus, see vol. xiii. Plate V.
See Br^al, Les Tablet Suaublnes, 1876 ; BUchelfr, Umbrira, 1883 ; KIrcMloff,

Sriech. Alpliabel, 4th ed. It's? ; Head, Mislona Numoriim, 188'. (W RI.)(

UMMERAPOORA, another form of Amaeapuea. {q.v.).

UNAO, a British district in the Lucknow division of

Oudh, India, under the jurisdiction of . the lieutenant-

governor of the North-Western Provinces. The area of

the district is 1768 square miles, and it is bounded on
the N. by Hardoi, E by Lucknow, S. by Rai Bareli, and
W. by the Ganges. Unao is very flat, and has no features

of particular interest. Rich and fertile tracts, studded

with groves, alternate with stretches of waste land, and
plains of barren vsar, the whole being intersected with

small streams, the water from which is extensively used

for irrigation. The Ganges is the only navigable river in

the district. The temperature varies from about 75° to

103° in the hot weather, and from 4G° to 79° in the cold

season. The average annual rainfall is about 34 inches
In 1881 the population was 899,069 (males 461,167, females

437,902); of these 830,342 were Hindus, 68,677 Mohammedans,
and 49 (Christians. Unao, the capital and administrative head-
quarters, 9 miles north-east of Cawnpore, had 9509 inhabitants.
The cultivated area of Unao amounted in 1885-86 to 598,131 acres,

and 289,356 acres were returned as cultivable. The principal crops
are rice, wheat, and other food grains, cotton, sugar-cane, and in-

digo. The cultivation is mainly dependent on irrigation. The
firincipal exports are grain of all kinds, gur, ghi, tobacco, and ft

ittle indigo and saltpetre; and the chief imports are piece goods,
salt, iron, cottjn, spices, &c. o The gross revenue of the district

iu 1885-86 amounted to £183,083, the land yielding £144,914.
During the mutiny of 1857-58 Unao was the scene of several severe
engagements between General Havelock's little army and the rebels.

On the death of Raja Jasa Sinh, one of the leading rebels, and the
capture of his two sons, the whole family estates were confiscated,

and the villages either restored to their former owners or given to
other landholders for their loyalty.

UNDULATORY THEORY. See Optics and Wave
Theory.
UNGVAR, chief town of the county Ung, in the north-

east of Hungary, stands on the river Ung. It is the seat

of the bishop of MunkAcs, and has a fine Greek cathedral,

an episcopal seminary, a lyceum, a gymnasium, and also

a teachers' college, a county hall, and an interesting

ancient castle. The town and district produce good wine
in large quantity, and abound in mineral springs. There
is a good trade in timber and china clay. The population
in 1886 was 13,460.
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UNICORN", au aniTrilT^tfi^one' Horn; ^ The name is

applicable and has sometimes been applied to the rhinoceros,

which is, for example, the Sumatran unicorn of Marco
Polo. But the figure usually associated with the name is

the well-known heraldic one of an animal with the form

of a hoxse or ass, save that a long- straight horn with spiral

twistings, like the tusk of the narwhal, projects from' its

forehead. The beUef in the existence of a one-horned

animal of this kind goes back to Aristotle {Pari. An., iii.

p. .663), who names as one-horned " the oryx and the

Indian ass." Later descriptions of the Indian unicorn,

V.y^ that of jElian (JVat. Ah., xvi. 20), are plainly influenced

to some extent by accounts of the rhinoceros, but the

ftuthority of Aristotle determined the general form ascribed

to the animal. The twisted horn, of which .5Dlian already

speaks, seems to have been got by referring to Aristotle's

nnicorn actual specimens taken from the narwhal ; see

Yule's Marco Polo, ii. 273. The ancient and mediaeval

lore of the subject may be seen in Bochart, Hierozoicon,

iiL 26. The familiar legend that the unicorn could be

taken only by the aid of a virgin obtained currency

^ough the Physiologiis (see vol xix. p. 7). The English

Bible, following the Septuagint {fiovoKfpasi;), renders the

Hebrew reem (Q'*"') by " unicorn." But two horns are

ascribed to the reem in Deut. Tnm' ii, 17, and the Hebrew
word reappears in Arabic as the name of the larger ante-

lopes, probably the Aniilope leucoryx, while in Assyrian the

rimu appears to be the wild ox. • There are recent fossil

remains in the Lebanon both of Bos primigenius and Bison

*ttr«s, though both have been long extinct in Palestine.

UNITARLANISIL The term Unitarianism in its widest

sense includes certain lines of the great religious and theo-

logical movement or revolution of the Reformation in the

16th century, when this is regarded as the commencement
of the process of the humanization of theology and ethics on

the basis of the autonomy of the human mind. In another

sense the term stands for a set of theological opinions,

more or less variable, and yet in their general drift con-

nected, some of them as old as Christianity, and one

section of which only is indicated by the terip when used

as synonymous with Antitrinitarianism. But there is

another meaning of the term, a still narrower one, and to

Unitaiianism in this sense this article must be confined.

We must limit ourselves to a brief account of Unitarianism

as it appears in ecclesiastical organizations in separation

from the orthodox churches. This treatment of the sub-

ject'ia of course incomplete, and would be misleading were

the incompleteness not expre.<!sly announced. For a

marked feature of the late history of the Unitarian

churches is the growing tendency they exhibit of working

out to their logical results some of the wider principles of

the Keformation to which they ultimately owe their origin,

rather than the design of formulating and propagating

systems of theology. To not a few modern Unitarian

leaders the bond which connects them with a specifically

Unitarian organization is the spirit and tendency of the

larger movement for which it happens to provide freer play

than the orthodox churches, while they repudiate the im-

putation of belonging to a dogmatic sect. Modern Uni-

tarians ha?e also, both in Europe and America, emphati-

cally and successfully resisted the inclination of some of

their number to lay down, though in the most general

terms, a creed of. Unitarianism. Indeed, in opposing this

inclination, it nSTjlit sometimes seem as if the only essen-

tial article of OfTTterianisra were the maintenance of free

laquiry In religioi'.—an impression, however, which a care-

ful study of the history of Unitarian thought would remove.

Ift the same way such a study would show that Unitarian

cbuiches are in agreement on many points of doctrine with

sarly and recent theologians of all churches and sects.

This brief sketch of Unitarianism) as it has appeared

Sn organized religious societies, takes us 'into but a few

countries, and covers but a limited space of time. Poland,

Transylvania, England, and America are the only coimtnes

in which Unitarian congregations have existed in any

numbers or for any length of time. Elsewhere, either the

law of the land has rendered their existence impossible, or

they have be6n unnecessary in consequence of the substan-

tial adoption by the existing churches of their principles

and doctrines. The former was the case in Italy, Switzer-

land, Germany, and England in the 16th and 17th centuries,

the latter to a certain extent in England in tlie 18th cen-

tury, still more in Germany in the 18th and 19th centuri^

and in Holland in the present century, as also to a large

extent in France in the Eeformed Church.

Poland (1565-1653).—The Unitarians, under tlio names of Ariaus,

Samosatenians, Pinczowians, were formed into a separate church in

1565 by their exclasion as Antitrinitariana from the synods of the

Trinitarian Protestants. Very early in the progress of the Re^rma-
tion iu Poland individnats had arrived at hetecpdox opinions on

baptism and tho Trinity, very much under tho- influence of the

heterodox Italian refugees in Switzerland, some of whom visited

Poland (Lelio Sozzini, 1551 and 1658 ; Paul Alciati, 1561 ; G. V.

Gentile, 1561 ; Biandrata, 1555). GonesiuS' and Gregory PauU
were the first to openly preach Antitrinitarian doctrine. After their

separation from the orthodox, the Polish Unitarians developed

divergent views as to the nature of Christ, as to the lawfulness of

paying divine worship to Him, as to the'subjects of baptism (infants

or adults), and as to the relation of Christians to the state. • On the

first point some were Arians and others Humanitarians, while those

who claimed divine worship for Christ were called Adorantes and

those of the opposite view Nonadorantcs. An epoch in the history

of the party was made by the arrival of Fausto Sozziui at Cracowin

1579 (see SocrNUs). He succeeded in converting the great majority

of the churches to his views and in silencing the dissentients.

Henceforth the Polish Unitarians adopted the Sociniau practice of

paying worship to Christ, the Socinian view of the necessity of

baptism and of the Christian's duty towards thtVr state. Thgy

rapidly became a numerous and powerful body in Poland, distin-

•guished bv the rank Uf their adherents, tho ability and learning of

their scholars, the excellence of their schools, and the superiority

and wide circulation of their theological literature. Racow, the

theological centre of the Socinians, with its school and printing

presses, obtained a world-wide fame. It was there that the

Racovian Catechism was published (1605 in the Polish language,

1608 in German, and 1609 in Latin). But before the death 5f

Fausto Sozzini (160-i) the situation of the Unitarians became mcfra

difficult, and in 1611 the Jesuits obtained their first open triumph

over them. In the rapid course of the Catholic reaction, which

was not resisted by the orthodox Protestants as long as tU*

Sociiiian heretics only suffered, the church and school at 'Lnbliu,

the most important.place next to Racow', were first put down (162!X

and Racow, with its church, school, and printing-press suffer^

tho same fate in 1638. The final blow to the whole body followefl

in 1658, when all adherents of "the Arian and Anabaptist sect"

were commanded to quit the kingdom within two years. A few

renounced their faith, but tho large majority fled intoTransylvagia,

Prussia, Silesia, Holland, and England. _
rransi/tonia (1568-1887).—Next to Poland Transylvania was tha

most important seat of Unitarianism. It was there the' name was

first used by the sect as its own designation, and it is there only

that the sect has had a continuous existence down to our own time.

It is generally considered that the Italian refugee Biandrata was

the founder of Transylva»ian Unit.irianisra, but the present rejm:-

sentatives of the body claim for it a nobler and domestic Oligln.

Biandrata attended John Sigismuud as a physician in 1563, and

under his influence .Unitarianism made rapid progress. .In 1668

its professors, favoured by the king and many magnates, after

separating from the orthodox church, constituted themselves a

distinct body under the distinguished man Francis David, who is

now regarded as the apostle of true Transylvaniau Unitananisiu.

Their principal centre was Klansenburg (Kolozsvar), where they

had a large church, a college, ami a printing-pfess. But the eitSM

conflict between a more radical and a more conservative tendenoy

which appeared amongst the Unitarians of Poland greatly distBrbcil

the churches of Transylvania, particulariy with regard to the

worship of Christ. On tlio side of the Adoranlcs was Biandrata, and

ou that of the Nonadorantcs David. The party of David succumbed

to force and fraud, and he himself died in pfisun a martyr to Jii?

convictions. Gradually the Socinian view nrevailed," though rs

1618 an old order to worship Christ require! rcinforccme.nt to

the latter half of the 18th ceutury the mojo logical viewof IpsYia

entirely disappeared. Under th.j Austrian dyua-ity the UfiiranaM
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were often exposed to Rreat trials, until Joseph 11. secured to them
their rights and privileges. An official confession of faith of the

year 1787 remains, with some modifications, essentially Socinian.

But of late years the Transylvanian Unitarians have been in close

relation with their co-religionists in England and America, some
of the ministers having been educated at Manchester New College,

and in consequence their theology is becoming essentially modern.
The number of members was 32,000 in 1789, in 1847 40,000, dis-

tributed in 104 parishes with 120 pastors. Their present number
is 53,539 in 106 parishes. Their chief centres are Kolozsvar, Thorda,
and Keresztur, where they have excellent schools.

England (1773-1S87).—For two and a half centuries previona to

the rise of organized Unitarianism in England, opinions comiliouly
called by this name found numerous individual advocates and some
martyrs. John Bidle (1615-62) published catechisms of Unitarian
doctrine, translated Socinian works, and publicly discussed and
reached an English form of Socinianism. But the severity of the
aw against Antitrinitarians, .coupled with the gradual growth of

free opinion in the Established Church and amongst the Presby-
terian congregations, made the formation of separate Unitarian
churches impossible, and, as was felt, less necessary for another
hundred years. The adoption of a completely Humanitarian view
of Christ's person by a few solitary individuals (Lardner 1730,
Priestley 1767, Lindsey 1773), assisted by the awakened earnest-

ness of the time, led to their formation. Lindsey resigned a valu-

able living in Yorkshire, and gathered the first professedly Uni-
tarian church in London. Other clergymen followed his example,
and amongst the Presbyterians several ministers, like Joseph
Priestley, exchanged their Arian for Humanitarian views. This
process went on with deep permanent effects in some of the Dissent-

ing academies. In the year 1791 was formed the Unitarian Book
Society for the distribution of literature, and several provincial asso-

ciations originated about the same time. In 1 806 the XJnitarian Fund
Society was established, with the object of promoting Unitarian
Christianity by direct mission work. In 1818 arose another society

for protecting the civil rights of Unitarians. These various

societies were consolidated in 1825 under the name of the British

and Foreign Unitarian Association, which has now its headquarters
in the building formerly used as LinJsey's chapel and residence in

Essex Street, London. Early in this century nearly the whole of

the old Presbyterian congregations, which, tinlike those of the

Baptists and Independents, had undogmatio trust-deeds, passed

through the st^^s of Arminianism and various forms of Arianisra

into Socinianism in its peculiar English and mainly Priestleian

form. The penal laws against Antitrinitarianism, which had long
been obsolete, were repealed in 1813, and in 1844 the right of Unt-

tarians to the chapels which they held in succession from their

iTesbyterian forefathers was legally secured to them by the Dis-

senters* Chapels Act without altering their undogmaric trust-deeds.

Though these congregations, popularly known as Unitarian, on
prirhciple declined to restrict the progress of thought by imposing
on either their ministers or members any dogmatic statements of

belief, the generality of them adopted with some modifications the

theological system of Priestley, which was a combination of Locke's

philosophy with the crudest rationalistic supernaturalism. 'With

the rise of a more spiritual philosophy in (Sermany, which bore

fruit in England and America before the close of the second decade

of the century, the theology of English Unitariauismjinderwent a

radical change, very much in the first instance under the influence

of Dr Chaifning's writings. 'Without at all sacrificing its critical

and rational bent, a deeper emotional and spiritual element was
introduced into it, which gradually, at the cost of some years of

internal conflict, dispossessed the purely external and super-

naturalistic Socinian and Priestleian legacy. English Unitarian

theology was thereby brought into closo sympathy with modern
scientific theology in Germany and elsewhere. This gieat and
saving transformation was mainly due directly to James Martii^cau,

J. J. Tayler, and J. H. Thom, aided by the writings of Channing
and then of Theodore Parker. One consequence of the greater sub-

stantial agreement of the present theology of the larger number of

the Unitarian churches with the scientific theology of the century is

that not a few representatives of these churches disclaim the uame
Unitarian as one tending to perpetuate divisions which have really

no right to continued existence. The main reason for continued

separation from the larger liberal churches, whether Established or

Dissenting, earnestly urged by^many Unitarians of this class, is the

use in those churches of theological formularies which modern theo-

logy regards as of historic interest only. The number of congrega-

tions in England and Walts generally described as Unitarinn is

about 300, nearly half of which date from between 1662 and 1750,

and nearly all of which have undogmatic trust-deeds. Their consti-

tution is purely congregational. For the education of their ministers

they have llanchester New College, London (strictly undenomin-
ational), the Unitarian Home Missionary Board, Manchester, aud
fCunnartheu College, sujiported and managed by the Presbyterian

•Board in London, but practically Independent and Unitarian. The
nrgans of the body are The Inquirer, The Christian Life, Tim Uni-

tarian Herald (weeklies), and The Christian Reformer (monthly).
In Scotland there are 7 Unitarian congregations and 2 Universalist,
the latter being, as in America, Unitarian in doctrine. In Ireland
the number is about 40, being nearly all Presbyterian in constitu-
tion. They are much stronger in the north than in the south of
Ireland. In the north Antitrinitarian views began to spread about
1750; but the first congregation at Dublin traces its Unitarianism
back to Thomas Enilyn, who was imprisoned for his Arian opinions
in 1702 at the instigation of orthodox Dissenters.

United Stales (1816-1887).—In the United States Unitarianism
had no organized existence previous to 1816, and as in England at

the present time the name has always covered great differences of

opinion within a common outline of belief or common drift of

religious thought. Historical American Unitarianism represeuts
" the liberal wing of the Congregational body." Of the existing 370
churches 120 or more were originally the parish churches founded
by the Puritan Congregationalists, which, like the Presbyterian

congregations in England, passed gradually from Calvinism through
Arminianism to Unitarianism, ot which Harvard College became
the spiritual centre. In 1812 there was but one church in America
professedly Unitarian (that of King's Chapel, Boston), though the

ministers of Boston generally held Unitarian views. In 1815
Belsham's account of the "State of the Unitarian Churches in

America" (in his Life qf Lindsaj, London, 1812) led to a controveisy,

the issue of which was the distinct avowal of Unitarian principles

on the part of the liberal clergy of New England, Dr Channing
came forward as the prophet and champion of American Unitar-

ianism, though the older he grew the more emphaticilly he re-

pudiated sectarianism in every form. The Congregational body
was thereby split into two sections, one of which styled themselves
Unitarian Congregationalists. In 1825 the American Unitarian
Association was formed, mainly for the diffusion of Unitarian

literature and the support of poor congregations. At that time
the Unitarian churches uumbered about 122. Twenty years later

they were some 280, while now they are about 370. The theological

colleges of the body are the Divinity School of Harvard University-,

which is, like Manchester New College, undenominational, and the

Theological School of Meadville. As in England so in America
the theology of Unitarians has passed tlirough marked changes,

which have been attended by conflicts more or less acute. From
1815 to about 1836 a Biblical, semi-rationalistic semi-super-

naturalistic theology prevailed, in the heart of which Clianniug's

elevated ethical ideas were fermenting and slowly preparing a new
birth. From 1836 forces such as Biblical criticism, Cnrlyle and
Emerson's "transcendentalism," and Theodore Parker's "absolute

religion " opened the era of modern tlicology, bringing American
Unitarianism into living touch with the pliilosophy and theology

of Germany. An effort in 1865 to bring the right and left wings

of the body into a closer coufederarion with a more pronounced
profession of Cliristiaiiity led to the formation of a Free Religious

Association on the broad basis of the love of tfuth and goodness.

In the Western States the same controversy as to the basis of reli-

gious association has been raging for more than ten years. In May
1886 a resolution was passed by the 'Western Unitarian Conference

by a majority of more than three-fourths adopting a purely ethical

and non-theological basis. This led to a split in the body, and
the formarion of a new 'Western Association on a distinctly Christ'idn

platform. The left wing of American Unitarians show greater sym-J

pathy with recent scientific speculation and less fear of pantheistic

theories than is the case with English Unitarians. The ofgans of

the body are The Unitarian Review (Boston), The Christian Register

(Boston), and The Unitarian (Chicago).

Literature.—On Unitarianism In general, see Fock, Ser SocinianUmtts, Kiel,'

1847 ; Wallace, Antitrinitarian Btcgraphy, London, 1850; Unitarianism eihibited

i.i its Actual Conditio!,, edited by J R. beard, London, 1S46. On Socinianism and
Unitarianism in Poland and Transyi'ania : the above woika; the historical sketch

of ITioraas Rees In ills translation of the Racorian Catechism, London, 1818;

J. J. Ta>ler In Theological Reticle, Jan. I860; Report of an OJicial Visit to

Transylrania, ly Alexai.dcr Gordon, Lon.lon, 1S79. On Unitarianism In England

.

Wallace's and Beai-d'o -ft-oiks; J. J. Tayler, A Retrospect of the Religious Life

of Fngtanrl, London. 184.5, 3d ed., 1876; James Martineau, The Three Stages

of CKitaiiau Theologv, London, 1869; Bonet-Maury, Eartit Sources cf English

ipifiN-ian CbristianUy, English trana., London, 1884; Unitarian Christianity,

T^v L ctviet oa the Positiee Aspects of Unitarian ThouglU aiid Doctrine, with

rr..faco by Rev J. Martineau, D.D., London, 18SL On Dniuariinism in

Amcr ca : I-oclt ; Beurd ; J. H. Allen, Our Liberal Movement in Tlieology, 2d ed.,

Boston, 186-3; The Year- Book of the Unitarian Congregational Clwrchesfor 1S87,

Boston. 1886; Connt Goblet d'Alvlella, The Contemporary Etolntica of Retigiout

Thought in England, Amei tea, and India, Lngiish trans., 1885. (J. F. S.)

UNITAS FRATRUM. Bee Moravian Beetheen.

UNITED BRETHREN IN CHRIST, a body of Pro-"

testant Christians i-ii the United States of America, which

in 1886 included 1332 organized churches (4078 in 1877),'

185,103 membci-s (143,881 in 1877), 1378 itineraut

ministers, 890 local preachers, 31C9 Sunday schools, with

28,547 teachers aud 179,729 scholars. The tot{il value of

church propert) held by the denouiination was $3,345,004:

the sum rai.icd for salaries, church building expenses, col-
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leges, missions, and the like made a total of $842,700. The
organization of the church is Episcopal (six bishops, two
of them missionary), but its polity combines features of

the Methodist. Congregational, and Presbyterian systems.

The creed may be described as Arniinian. The members
are prohibited from joining secret societies, and from using

alcohol or engaging in its manufacture or sale. In con-

nexion with the denomination are a theological institution

{39 students), ten colleges, and nine academies or semin-
aries of a higher grade, with 62 professors, 64 other teachers,

and 2486 students. There are 49 annual conferences, 46 of

them in the United States. Two missions in the Sherbro
country in West Africa have 6 American missionaries, 9

churches, and 2631 members ; in Grermany there are 10
Oerman missionaries, with 20 churches and 615 members.

The deDomination originated iu the labours of P. W. Otterbein
(1726-1813), a native of Germany, who came as a missionary to
Lancaster, Pa., in 1752, and settled at Baltimore in 1774. He
became associated with Martin Boelini, a Mennonite preacher, and
also co-operated with tho Methodist preachers when they came to

Pennsylvania. The first annual conference was held iu 1800.

UNITED KINGDOM, The, of Gueat Britain and
Ireland is the official title, adopted in 1801, now applied

to England, Scotland, and Ireland (see Great Britain).

The total area is returned as 77,6j7,065 acres, or 121,339

Countlca.
Populatlon'-M.P.s'l

In 1381. 1 1884.1
Coaiitlea.

ENOLA.ND.

Bedford
Uerkfl

BacktuKhuui
Cambrid(?e
Chester
Cornwall
Cumberland
Derby
Devon
Doraet »..»..
Durham „
Essex
Glouceiiler
Hants
Hereford

,

Hertford
FTuntingdon
Kent
Lancaator.
Leicester

Lincotn
<

Middlesex
Monmouth
Norfolk.
Northarapttiu
Northumberland ,

Nottingham
Oxford
Rutland
Shropshire
Souieraet.

Stafford .

^Suffolk
Surrey
Sussex
Warwick
Westmoreland
Wilts
Worcester^..-.

Tort......

WALia.

Anglesey
Brecon
Cardigan
Carmarthen™..
Carnarvon
Denbigh
Flint

Glamorgan
Merioneth
Montgomery'. ..

Pembroke
Radnor.

England and Wales...

SOOTLAHD.

Aberdean
Argyll
Ayr M
Banff

149,473
218. 3C3
176,323
l!<o,.'.04

&44,C37
330,086
2.-,0.647

461,014
603,505
191.028
8e7,2.'<S

576.434
C72,48S
593,470
I21.«C2
203,060
60,101

977,706
8,454,441

.321,26ij

409,!110

2,920,485
217, 2C7

444,749
272,555
434,080
891,816
179,569
21,434

248,014
469,109
981,013
8.^6,893

1,436,899
490,605
737,839
64,191
268,965
380,288

2,886,564

8
6

i I
I 18

i 6
9
13

I (

16
II

U
12
3

4
2

19

67
«

It
47
4

10

7

24,613,926

61,416
67,746
70,270

124,864
119,840
111,740

80,687
811,433
62,038
65,718
91,824
23,528

1,360,513

26,974,439

267,990
76,468

217,619
62,736

Bt.wick
Bate
Caithness.
Ctackmoniiu ii

I Dumbai'ton
Dumfries
Edlnhurgli
Elgin
Fife

Forfar
Haddington
Invenicss .«.

Kincardine «,...,

Kini-oss.

Khkcudbrtglit..
Lanark
Linlithgow
Xaini

,

OrUney and Shelhind.
Peebles

,

I Perth ,

Renfrew
Rosa and Cromartj' ...

Roxburgli
Selkirk
Stirling

,

Siithei'Iand
,

Wigtown

IRBI.ANP.

Antrim ,

Armagh
CarlDw
Cavan
Clare
Coi-k „
Donegal
Down
Dublin
Fermanagh
Galway
KelTy »
Kildaro ,

Kilkenny ,

King's
Leitriro

Limerick
Londondciry
Longford
LoDth
May^o
Meeth
Monaghan .,....,..

Queen's
Hoscommoii
Sllgo 1..

Tlpperary
Tyrone »..

Waterford
Westtneath
Wexfoi-d
WIcWow

UtrrrtD KnroDDK

.

Popolatlon
in IS81.

36,392
17,667
^8,865
25,680

76,833
76,140
889,164
43,788

174,931
260,860
38,502
«0,454
34,464
6,097

42,127
904,412
«I,61V

10,466
61,749
18,822
120,007
263,374
78,647

63,442
26,664

112,443
23,370
38,611

421

163,

46,

129,

141,

496,

206,

272,

418,

84,

242,

201,

76
99,

72,

90,

180,

164,

61,

77,

246,

87,

102,

73,

132,

111,

19»,

197,

112,
Tl,

128,

70,

6,174,836 101

M.P.s
1885,

34,884,844 061

square miles,—England and \\'i\]i-' embracing 37,370.011

acres (whereof NYales -4,721,633), Scotland 19,167,077.

and Ireland 20,819,947. Tho accompanying table gives

the population of the counties according to tho census of

1881, and their parliamentary representation as determined

by the Redistribution Act of 1885. In the enumeration of

the Scottish members of parliament, groups of burghs are

included in the counties containing the burghs whence
they are respectively named, while it is to be observed that

Kinross county is united with Clackmannan, Nairn with

Elgin, and Selkirk with Peebles. The addition of the

nine nuiversity representatives (England, 5 ; Scotland, 2
;

Ireland, 2) brings the total membership of the House of

Commons to 070.

For the Islands in the British Seas the figures are as

follows :—Isle of Man-—141,263 acres, j'opulation 53,C58:
Channel Islands—48,322 acres, population 87,702.

UNITED PRESBYTERIAN CHURCH, The, in point

of numbers the third of the Presbyterian organizations of

Scotland, -was formed in 1847 by the union of tho United
Secession and Relief Churches (see below). The doctrinal

standards are those of the other Presbyterian churches of

Scotland, aud the formula employed at the ordination of

ministers is similar to that of the Established and Free

Churches ; but adherence to the doctrinal standards is

professed in view of the Declaratory Act of 1879, accord-

ing to which signatories "are not required to approve of

anything in the standards of the church which teaches or

is supposed to teach compulsory or persecuting and intol-

erant principles in religion," and are allowed freedom of

opinion on all points which, in the judgment of the church,

do not enter into the substance of the faith. The denomina-
tion in 1887 consisted of 32 presbyteries and 564 congrega-

tions (518 in 1847), with a total membership of 182,063

(175,066 in 1878; 178,195 in 1883), thus representing

about 14 per cent, of the population of Scotland. The
number of baptisms in 1886 was 9S94; there were 887
Sunday schools, with 11,994 teachers and 97,535 scholars,

besides 788 advanced Bible classes, with 30,535 scholars.

The total income of the church in 1886 w.a3 £373,545
(average for ten years from 1877 to 1886, £375,660) ; of

this total £237,300 was ordinary congregational income,

and £136,245 missionary and benevolent income. The
average stipend paid to each minister was £259, 16s. lOd.

There is a divinity hall in Edinburgh with 4 professors and
(session 1887-88) 114 students. The tefm of study is

three years. The United Presbyterian Church has missions

in Jamaica (a synod with four presbyteries), Trinidad,

Kaffraria, Old Calabar, India, China, Japan, and Spain.

The mission staff consists of 60 ordained Europeans, 22
ordained natives, 8 medical missionaries, 3 European evan-

gelists, and 19 female missionaries. Under these are 502
native evangelists, teachers, and other helpers. In 1886
the membership of the native congregations was 13,214

(10,215 in 1881). In Jamaica there is a theological in-

stitution. At the end of 1875 the denomination had 620
congregations, with 190,242 members, but in June 1876
98 of its congregations in England, -with 20,207 members,
were incorporated with the English Presbyterian Church.

HisT0R"V.—(1) United Secession Church.—The general

causes which led to the first great secession from the

Church of Scotland as by law established in 1688 have
already been briefly indicated under Peesbyterianism
(see vol. six. p. 685 ; compare also Scotland, CfftTRCH

OF, vol. xxi. p. 536 sq.). Its immediate occasion rose out

of an Act of Assembly of 1732 whicb abolished the last

remnant of popular election by enacting that, in cases

where patrons might neglect or decline to exercise their

right of presentation, the minister was to be chosen, not

by the congregation, but tnly by the elders and Protestant



728 U N I— U N I

heritors. The Act itself had been passed by the Assembly,
although the presbyteries to which it had been previously

submitted as an overture had disapproved of it by a
large majority ; and in accordance with a previous Act
(1730), which had taken away even the right of complaint,
the protests of the dissentient majority were refused. In
the following October Ebenezer Eeskine {q.v.), minister
of Stirling, who happened to be moderator of the synod
of Perth and Stirling, preached a synod sermon, in the
course of which he took occasion to refer to the Act in

question as in his opinion unscriptural and unconstitutional.^

Some of his expressions were objected to by members of

synod because " tending to disquiet the peace of the church
and impugning several Acts of Assemblyand proceedings
of church judicatories," and after long and keen debate it

was resolved that he should be censured for them. This
judgment, on appeal. -'was afiirmed by the Assembly in

May 1733, whereupon Erskine protested to the effect that

he held himself still at liberty to teach the same truths

and to testify against the same or similar evils on every
proper occasion. This protest, in which he was joined by
William Wilson, Alexander Moncrieff, and James Fisher,

ministers at Perth, Abernethy, and Kinclaven respectively,

was regarded by the Assembly as contumacious, and the

commission of Assembly was ordered xo procure its re-

tractation or to proceed to higher censures. In November
accordingly the protesting ministers were severed from
their charges, their churches declared vacant, and all min-
isters of the church prohibited from employing them in

tiny ministerial function. They replied by protesting that

they still adhered to the principles of the church, though
now obliged to " make a secession from the prevailing

party in ecclesiastical courts," maintaining their continued

right to discharge all the duties of the ministerial and
pastoral office " according to the word of God, the Con-
fession of Faith, and the constitution of the church,"

and appealing to the " first free, faithful, and reforming

General Assembly of the Church of Scotland." In De-
cember 1733 they formally constituted themselves into a

presbytery, but for some time their meetings were devoted

almost entirely to prayer and religious conference. In

1734 they published their first " testimony," with a state-

ment of tbe grounds of their secession, which made pro-

|uiinent reference to the doctrinal laxity of previous General

Assemblies. In 1736 they proceeded to exercise " jtidicial

oowers ''. as a church court, published a " judicial testi-

mony,", and began to 'organize churches in various parts

of the country. Having been joined by four other min-

isters, - including the', well-known Ealph Erskine, they

appointed MrTVilsour professor of divinity. For these

Eicts proceedings' were again instituted against them in

the Assembly, with the result that, having disowned the

authority'of that body in an "act of declinature," they

were in 1740 all depCsed and ordered to be ejected from

their churches. Meanwhile the members of the "Associate

Presbytery '' and its adherents steadily increased, until in

1745 there were forty-five congregations under its jurisdic-

tion, and it was reconstituted into an " Associate Synod."

A violent controversy arose the same year respecting the

religious clause of the oath taken by burgesses in Edin-

burgh, Glasgow, and Perth ("I profess and allow with

my heart the true religion presently professed within this

realm and authorized by the laws thereof "), and resulted

in April 1747 in a 1 "breach," when two bodies were

formed, each claiming to be the "Associate Synod";
those who condemned the swearing of the burgess oath as

sinful came to be popularly known as " Antiburghers,"

while the other party, who contended that abstinence from

* The passing of the Act was certainly unconstitational ; it was
mcinded in 1734. "because not made according to former Acts."

it should not be made a term of comiuunion, were desig

nated " Burghers." The Antiburghers not only refused

to hold further friendly conference with the others, but

•ultimately went so far as to pass sentences of deposition

and the greater excomnmnication on the Erskines and
other ministers who held the opposing view

The Associate (Antiburgher) Synod held its first meeting
in Edinburgh in the house of Adam Gib {q.v.) on April

10, 1747. It grew with considerable rapidity, and in

1788 had ninety-four settled charges in Great Britain and
nineteen in Ireland, besides a presbytery in America. . For
purposes of organization it was formed in that year into

four provincial synods, and took the name of " The
General Associate Synod." The " new light " controversies

as to the province of the civil magistrate in matters of

religion led to the publication of a revised testimony
in the " voluntary " -sense in 1804, and in consequence
M'Crie, the historian of Knox, with three other brethren,

withdrew to form the Constitutional Associate Presbytery.

The Associate (Burgher) Synod held its first meeting
at Stirling on June 16, 1747. The number of congrega-

tions under its charge rapidly increased, and within thirty

years there were presbyteries in connexion with it in Ireland

and North America, as well as throughout Scotland. In
1782 the American presbyteries took the designation of
the Associate Reformed Church in America. About the
year 1795 the "voluntary" controversy respecting the
power of the civil magistrate in matters of religion arose
within this synod also, and a large majority was found to
have adopted "new light "views. This led in 1799 to
the secession of the " Associate Presbytery," which in

1805 took the designation of the Associate Synod or
Original Burgher Synod. ^

In 1820 the General Associate or Antiburgher Sjniod

(to the number of 129 congregations') united with the 154
congregations of the Associate or Burgher Synod. Th»
body thus constituted, "The United Secession Church,"
had increased by 1847 to 400 congregations, the whole of

which united in that year with the Belief Synod to fprm
the United Presbyterian ChurcL

(2) Relief Church.—The Presbytery of Relief was con-

stituted in 1761 by three ministers of the Church of

Scotlau(^, one of whom was Thomas GiLLiiSPiE {q.v.), who
had been deposed by the Assembly in 1752 for refusing

to take part in the intrusion of unacceptable ministers.

The number of congregations under its charge increased

with considerable rapidity, and a Relief Synod jwas

formed in 1773, which in 1847 had under its jurisdiction

136 congregations; of these 118 united with the United
Secession Church in that year. The Relief Church issued

no distinctive " testimonies," and a certain breadth of view

was shown in the formal declaration of their terms of

communion, first made in 1773, which allowed occasional

communion with those of the Episcopal and Independent
persuasion who are " visible saints." A Reli^ theologicid

hall was instituted in 1824.

See M'Kerrow, History of the United Secession' ChvJK'l\,.lH\ ;,

Stmthers, Sistory of the Relief Church, 1843 ; Mackelrje, Anmih
and Statisiics of the United Presbyterian Church, 1873. **

UNITED PROVINCES. See Hollaiid.
,

^ Tlie majority of this synod joined the Church ofrScotland in 1SS9.

The small minority which slill retained tne name jbin'ed tjie Original

Seceders (see jiext note) in 1842, the resultant bbdy assuming the

daeignation of United Original Seceders. A small majority (twenty-

seven ministers in all) of the Synod of United Original Seceders joined

the Free Church in 1852. A synod of this name still exists, having

under its ji*isdiction four presbyteries, with twenty-nine charges (of

which two are in Ireland).
' A dissentient remnant (eight congregations) of the Genera! Asso-

ciate Synod united with the Constitutional Associate Presbytery in

1827. the resultant body being called the Associate Synod of Original

Seceders.
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UNITED STATES

PART I.— HISTORY AND COLONIZATION.

ly voy-
9 and
;overies

orts
'ound
onies.

riym-
aiid
lOU
panies

!StOWll
ay.

I. DISCOVERV AND SETTLEMENT OF AMERICA.

1. r I IHE date on which America was first discovered
I by Europeans is a matter of uncertainty. The
-- legends respecting the early voyages thither

are numerous, but the most ancient of them
are doubtless fictions. No account of the discoveries,
previous to the time of Columbus, can be relied upon,
except of those made by the Icelanders, who, about the
year 1000, attempted to colonize the country, but with-
out any permanent success. It was not until the coming
of Columbus, in 1492, that any benefit was derived by
the old world from the discovery of the great continent
of America.
The success of Columbus aroused the spirit of enter-

prise, and other voyages were made, notably those of

the Cabots in 1497-98, Ponce de Leon in 1512, and Ver-
razzano in 1523, under the auspices of the English,
Spanish and French governments, respectively. The
Spaniards gave the name of " Florida " to North Amer-
ica, while the French called it " Canada or New France,"
and each of these two nations laid claim to the entire
country.

2. But the English had not forgotten that the Cabots,
with English ships, had first reached the mainland of

North America, and from this fact they laid claim to

the northern part of that continent. JIany unsuccess-
ful attempts were made by Englishmen to found colo-

nies. The first of these was Sir Humphrey Gilbert, who
made two efiforts, one in 1578, and the other in 1583,
without success, and lost his life in a storm while re-

turning home. Sir Walter Raleigh, Gilbert's half-

brother, obtained a patent from Queen Elizabeth, and
in 1584 sent out two ships, commanded by Aniidas and
Barlow, to fix upon a place for a settlement. They ex-
plored the coast of what is now North Carolina. Struck
with the beauty and fertility of the country, they gave
a most flattering account of it on their return home,
and Raleigh named it Virginia, in honor of the " virgin
queen" Elizabeth. In the spring of 1585 he sent out a
colony which settled on Roanoke Island, but it was
starved out in the same year. Again, in 1587. Raleigh
sent out another colony, under "White, to the same place,

but it entirely disappeared, and no trace of it could be
found when White came back tKree years later. In
1602, Gosnola, with twenty colonists, took a short and
direct route, and came upon the coast of Massachusetts.
He wintered upon an island in the vicinity and then
went back, taking the colonists, who refused to stay
any longer, with him.

3. In ]60(i, James I granted a charter to two com-
panies formed in England. This charter gave them the

whole continent of North America, from the thirty-

fourth to the forty-fifth parallel of latitude. The one
called the Plymouth Company was to take the northern
half, and the other, the London Company, the southern
half, and their nearest settlements must be a hundred
miles apart. Moreover, each colony was to be governed
by a resident council appointed by the king, with power
to choose one of their own number for president.

4. The earliest attempts at colonization under the

new English patent were made by the Plymouth Com-
pany, but the expeditions which they sent out in 1606,

1607 and 1608, were unsuccessful, and it was left for the

London Company to found the first permanent English

settlement in the new world. In 1606 this company
sent out about a hundred men, mostly adventurers, in

23—2(.>*

a fleet of three vessels commanded by Christopher New-
port. Being driven by a storm into Chesapeake Bay,
he found there a fine river which he named the James
river, after the king, and choosing a low peninsula, he
there planted the colony of Jamestown on May 13, 1607.
But very soon the colonists became dissatisfied. Dis-
sentions arose, and Wingfield, president of the council,
was deposed. They suffered from starvation, and had
it not been for the indefatigable exertions of Captain
John Smith the settlement would have entirely broken
up. The colonists experienced many vicissitudes, but
after a few years they became prosperous and the
permanent settlement of Virginia was established.
In the meantime, the policy of the London Company
toward the settlers became more liberal, and a
representative government was granted them in 1619,
which was the beginning in America of govern-
ment by the people. In 1619 a Dutch vessel brought
in some negroes purchased by the planters, and
thus slavery was introduced into the English colo-
nies.

5. The first settlers of Massachusetts were a band of

Puritans, or Separatists, as they were called, because
they had separated from the Church of England. Being
driven from England, they sought refuge in Holland;
but wishing to find a home in the new world for them-
selves and their children, they returned to England
again, and from thence a band of 102 set sail in the
Mayflower, and landed at Plymouth, in America, De-
cember 21, 1620. The little colony survived the rig-

ors of a northern winter, the burden of poverty,
and the lack of food, and became permanently estab-
lished.

6. In 1628, John Endicott, with a company, made a
settlement at Salem; other towns, also, sprang up
around it, and these were all united under a charter
obtained from Charles I, with the name of the Massa-
chusetts Bay colony. These two colonies, Plymouth
and .Massachusetts Bay, were for many years independ-
ent of one another ; but were at last united in 1692,

under the name of Jlassachusetts.
7. In 1624, the London Company surrendered its

charter to the king. A district was granted to Lord
Baltimore in 1632, and received the name of ]\Iaryland.

All the country between the English settlements of Vir-

ginia and the Spanish posts in Florida was granted by
Charles II, in 1663 and 1665, to a company of English
noblemen. Lords Proprietors, and was called Carolina.

This territory comprised the present states of North
Carolina, South Carolina, Georgia, Alabama and part of

Florida. In 1729 North and South Carolina were organ-
ized, and in 1732 Georgia was colonized by James
Oglethorpe. Thus, out of the territory originally

granted to the London Company, five colonies had been
formed.

8. To the territory granted to the Plymouth Com-
pany, the name New England had been given by Cap-
tain John Smith in 1614. The founding of the Plym-
outh and Massachusetts Bay colonies has already
been mentioned. The greater number of the people
who came from England in the great Puritan migra-
tion, settled in the latter colony. At the same time
many found it expedient to seek other parts of New
England. Not only did new-comers thus try new
places, but the older settlements began to send out com-
panies. In 1623 New Hampshire was first colonized
under a grant to Captain John Mason and Sir Ferdi-
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nand Gorges. Connecticut and Rhode Island also be-

came colonies, and were afterward chartered by the

crown in 3662 and 1663. Thus, out of that part of the

country originally granted to the Plymouth Company,
were formed the colonies of Massachusetts, Connecti-
cut, New Hampshire and Rhode Island. Maine was con-

sidered a part of Massachusetts and was not counted as

a separate colony among those that finally combined to

form the original thirteen states. The territory now
occupied by Vermont was claimed in part by New
York, in part by New Hampshire, and it did not be-

come a separate state until after the revolutionary
war.

i. As has been said, the charter granted to the Lon-
don and Plymouth companies provided that their near-
est settlements should be one hundred miles apart,

thus leaving a strip of territory between the two main
grants which was really neutral ground, and was never
appropriated by either company. The Spaniards had
confined their explorations to the south and made set-

tlements there, but they claimed the whole continent
north of them. The French had established themselves
in the north, and held Canada and part of the northern
states; they claimed everything south of them and
called the whole New France. The English settle-

ments were midway between the French and Spanish,
and the English claimed everything from New England
and Carolina westward to the Pacific, naming it all

Vii'ginia. Thus, so far, North America was divided
between the three European powers, England, France
and Spain.

10. But a fourth power had appeared. In 1609, tlie

Dutch East India Company sent Henry Hudson, an
Englishman in their employ, in the ship named the
"Half Moon," to make discoveries in America. He
reached the continent and explored the coast as far
south as Virginia, then turning to the north he entered
the mouth of the river which bears his name, and sailed
up the stream as far as the present city of Albany.
Having completed his discovery he returned home.
Upon the strength of Hudson's explorations, Holland
laid claim to all the land along the great river, and
called the whole territory New Netherlands. In 1621,
the Dutch West India Company was formed, and im-
mediately received lai-ge grants of land on both sides
of the Hudson, extending from the Connecticut river on
the north to the Delawai-e river on the south. Previous
to this, however, a Dutch settlement had been founded
in 1614, on Manhattan Island, the present site of New
York City, which was afterwards called New Amster-
dam.
The Dutch now began to establish settlements and

trading posts in their possessions, which included that
neutral territory lying between the original grants to
the London and Plymouth companies. In 1638, Dela-
ware was colonized by the Swedes, who founded a set-
tlement on Delaware Bay, which was called New Swe-
den. But disputes about a territory arose between the
Swedish and Dutch colonists, which led to a war Vje-

tween them, ending in the final surrender of New Swe-
den to the New Netherlands in 1655.

11. But New Netherlands was .soon destined to change
hands. The introduction of a foreign element between
the northern and southern portions of the English colo-
nies had always been recognized as a source of trouble
and danger, and in fact the Dutch settlers, occupying
territory claimed by the English on both sides of them,
ivere continually involved in disputes with their neigh-
bors, especially with those of Connecticut. War hav-
ing arisen between England and Holland, the English
king, Cliarles II, determined to seize the Dutch posses-
sions in North America; so in 1664 he granted the whole
of their territory to his brother, the Duke of York. In
the same year the duke sent out three vessels under the
command of Colonel Nichols, who, upon arriving in the
harbor of New Amsterdam, demanded a surrender of

the territory to his English majesty. Governor Stuyve-
gant, being unprepared for defense, complied with the
demand, and the whole country passed into the hands

of the English. In honor of the duke, the name New-
Amsterdam was changed to New York, and the whole
territory received the same name.

12. After the Duke of York had gained possession of

the Dutch territory, he in turn sold the southern part of

it to two English noblemen. Lord Berkely and Sir

George Carteret. This tract, in compliment to Sir

George, who had been governor of the island of Jersey,

was called New Jersey. A liberal constitution was
formed by the proprietors, and Philip Carteret ap-

pointed governor. The Dutch had several small trad-

ing stations in this territory at an earlier date, and the
Quakers, having bought the rights of Lord Berkely,
came soon afterwards. In 1676 a division was made,
the Quakers taking West Jersey and Carteret retaining

East Jersey, which became Puritan. In 1702 the colony
was given up by the proprietors to Queen Anne, in order
that a royal governor might be appointed, and the two
provinces were then made into one.

13. The territory comprised within the limits of the
state of Pennsylvania was granted, in 1681, by Charles
II, to AVilliam Penn, son of Admiral Penn, in payment
of an old debt due from the crown to the Penn family.

In 1682, the present state of Delaware, then known as

the "Territories," was added to his domain, and re-

garded as a part of Pennsylvania, but in 1703 it became
a separate colony. Thus, the formation of the original

thirteen colonies has been described. The London
Company's territory furnished five, viz: Virginia,
Maryland, North Carolina, South Carolina and Georgia.
The Plymouth Company's grant, comprising New Eng-
land, gave four, viz : Massachusetts, Connecticut, Rhode
Island and New Hampshire. The neutral territory in-

cluded between the original grants to the two companies
furnished four, viz : New York, New Jersey, Pennsyl-
vania and Delaware.

14. It is in vain to look for well balanced constitutions
in the earlier periods of colonial history. England
herself can scarcely boast of having a fixed constitution
previous to tlie revolution in the year 1688, a period sub-
sequent to the settlement of the colonies. The legal

and constitutional history of the colonies, therefore,

aflTords but little instruction. As has been shown, in less

than eighty years from the first permanent English set-

tlement in North America, the two original patents
granted to the Plymouth and London companies were di-

vided and subdivided into ten distinct and unconnect-
ed provinces, and in fifty years more three new col-

onies were added to the southern extreme of the
previous establishments. To each of these, after vari-

ous changes, there was ultimately granted a form of

government resembling, in its most essential parts, as
far as local circumstances would permit, that which was
established in the parent state. Without entering into
details, it may be observed, in general, that agreeably
to the spirit of the British constitution, ample provision
was made for the liberty of the colonists. The colonial

forms of government were, in the main, unhampered
by the royal prerogatives. In some of the provinces
the inhabitants chose their own governors and all other
public officers, and their legislators were under little or
no outside control. In others, the crown delegated most
of its powers to particular persons, who were also in-

vested with the property of the soil. To those colonies
which were most immediately dependent upon the king
were granted the same rights and privileges as their
fellow subjects in the mother country.

15. During the period of colonization, three forms of

government were observable—proprietary, charter and
royal. The proprietors of land grants offered liberal

governmental privileges to those who were willing to
settle on their lands, and thus several of the colonies
became proprietary. These were Maryland, Carolina,
Georgia, New York, New Hampshire, Pennsylvania
(also including Delaware) and New Jersey. Some of

the proprietors, becoming tired of their grants, surren-
dered them to the crown, and the colonies, established
in such teri'itory, became royal provinces, over which
the king appointed governors with the power of abso-
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lutevetfron legislation. The colonies thus coming un-
der the loyal authority were. North Carolina, South
Carolina, Georgia, New York, New Hampshire andNew Jersey. \ irginia became a royal province about
1620. Three colonies, only, remained proprietary
down to the Revolution

; these were Pennsylvania, Del-
aware (now a separate colony) and New Jersey. The
colonies organized under a charter government were
Massachusetts, Connecticut and Rhode Island. These
charters were granted by royal authority, and gave the
colonists the right of choosing their own officers, and
making and enforcing their own laws as they thought
best. Upon the accession of James II to the throne, he
held that all the colonial lands in New England be-
longed to the crown. Accordingly, he sent over Sir Ed-
mund Andros, who was to revoke all the charters, and
assume the governorship of the province of New Eng-
land and New York. The charter of Massachusetts was
annulled in 1684, but Connecticut and Rhode Island
retained theirs in spite of the royal authority. In
1693 a new charter was granted to Massachusetts,
but under its conditions she partly became a royal
province.

16. For the first century and a half after the settle-

^
ment of the colonies, England, in the main, exercised
a wise and liberal policy tOHard them. She allowed
them to govern themselves by such laws as their local
legislatures thought necessary, and left their trade open
to every individual in her dominions. She also gave
them full permission to pursue their respective interests
in such a manner as they thought proper, and reserved
little for herself but the benefit of their trade, and that
of a political union under the same head. This indul-
gence had a very marked eflfect upon the growth and
prosperity of the colonies. They increased in wealth,
numbers and resources with a rapidity never before
equalled in ancient or modern history. They extended
their settlements 1,500 miles along the sea coast, and
300 miles to the westward. In the short space of 150
years their numbers increased to three millions, and
their commerce to such a degree as to be more than a
third of that of Great Britain, although much restricted
by the navigation laws imposed upon them by the
mother country. The rapid increase in the population
of the colonies was principally owing to internal causes,
though somewhat accelerated by the intlux of stran-
gers previous to 1630: yet, after that time, immigration
formed but a small feature in peopling the country.
The hardships of colonial life, which came to be better
understood, and the constant struggles between the peo-
ple and the home government respecting rights and
privileges, served as a check to the advent of new-
comers. Hence, the population of the colonies arose
mainly from natural increase. In consequence of the
equality of fortune and simplicity of manners which
prevailed among them, their inhabitants multiplied far
beyond the proportion of old nations, con-upted and
weakened by the vices of wealth, above all, of vanity,
than which, perhaps, there is no greater enemy to the
increase of the human species.

17. In the settlement of a new country, many hard-
ships and privations must of necessity be endured, and
the American colonists experienced their share of them,
more especially those of New England. In that section
the climate was more rigorous than in the other parts
of the country, and the cultivation of the soil more dif-
ficult. The habitations outside of the regular settle-
ments were often far apart, so that intercommunication
was infrequent. The dwellings of the settlers were of
the ruder sort, being composed of logs, and so imper-
fectly constructed that they afforded a poor protection
against the cold of a New England winter. While the
colonists were poor there was necessarily great plainness
of living among them. Luxuries were unknown to
them, but there was an abundance of the coarser kinds
of food. Pork and beans, boiled corn meal and milk,
or pork and peas, formed the staple articles of diet.
Bread was commonly made of "rye and Indian," and

but home-made beer and cider were largely used. Be-
ing principally of Puritan stock, there were but few
secular amusements among them. Dancing, and the
theater, or anything approaching it, were forbidden;
musical instruments were rare, and no one was allowed
to own a set of dice or a pack of cards. In their de-
sire to promote virtue, the Puritans, no doubt, were too
austere in their mode of living, yet the standard of
morality among them was certainly very high. In the
southern colonies life was more easy, as a general thing.
A large proportion of the settlers there were men of
good family, attracted to the new world by a desire to
make money and to enjoy personal freedom. Many of
them secured patents for plantations of their own, in-
stead of attempting to improve the lands in common,
and brought out laborers to work them at their private
expense. The soil was very productive, and the growth
of tobacco, rice and indigo formed a great source of
wealth, so that luxury abounded in tliat part of the
country to a much greater extent than in any other.
The existence of slavery among them caused a great
deal of ignorance and idleness, as the wisest of them
admitted; but there grew up an aristocratic class,
among whom there were many men of high character
and energy. The settlers in the region which now forms
the middle states principally followed the occupation of
farming, the soil and climate being well adapted for the
growth of cereals.

18. The religion of the colonists was chiefly Protes- The
tant. A majority of them, especially in the north, were relirious

of that class of men who, in England, nere called dis-
'^°""*''°"'

senters. In New England they were largely Congrega-
tional. All the other leading denominations also had
their representatives in different parts of the country.
In the royal colonies there was a strong tendency
towards the Church of England, which became the pre-
vailing religion among them. In Virginia it was estab-
lished by law. In fact, nearly every colony at the out-
set attempted to establish some form of religious belief
on a governmental foundation, and on account of this,
as is well known, persecutions at the first arose. But Rpii„,n„,
the spirit of religious freedom predominated, and, in freedom
general, men were left at liberty to worsliip God ac-
cording to the dictates of their own conscience.

19. The English colonists were, from their first set- The spirit
tlement in America, devoted to liberty, according to ""'berty.
English ideas and English principles. After a long
struggle between the king and his parliament, culminat-
ing in the English revolution, tlie following fundamental
principles were settled: "That it was the undoubted Risht'ol
right of English subjects, being freemen or freeholders, Fulfj'if^
to give their property only by their own consent. That

'

the House of Commons exercised the sole right of grant-
ing the money of the people of England, because that
house alone represented them. That taxes were the
free gifts of the people to their rulers. That the au-
thority of sovereigns was to be exercised only for tlie
good of their subjects. That it was the right of the
people to meet together, and peaceably to consider their
grievances, to petition for a redress of them, and finally,
when intolerable grievances were unredressed, to seek
relief, on the failure of petitions and remonstrances, by
forcible means." Upon these fundamental principles,
thus established, the colonists took their stand, and all
encroachments on their rights were met with a more
determined spirit of opposition than would have been
possible, had they emigrated from tlie mother country
in the preceding century, when the doctrines of the
divine right of kings and passive obedience to their will
were generally accepted.

20. There were many causes favorable to liberty Causes
among the colonists. Their removal to so great a dis- {"^i^bertT
tance from the parent government greatly weakened
their attachment to their sovereign, and with each suc-
ceeding generation that affection became still less
marked, and at length was almost entirely lost. Their
religion also fostered a love of liberty. They were chiefly
Protestants, and all Protestantism is founded on a strong

seldom of flour. Tea and coffee were not yet introduced,
|
claim to natural liberty and the right of private judg-



732 UNITED STATES

France in
America.

Robert de
la Salle.

meut. The state of society in the colonies was favora-

ble to a spirit of liberty and independence. Their inhab-

itants, unaccustomed to the distinctions of rank which
characterized European nations, were imbued with the

idea that all men are by nature equal. All their im-
pressions were calculated to inspire them with a belief

that democi-atic forms of government were by far the

best. With rank and titles they had nothing in com-
mon; kings, nobles and bishops were unknown to them.
They could not easily be persuaded that their grants of

land or their civil rights wei-e the gifts of princes.

Slany of them had never heard of Magna Charta, and
those who knew the circumstances of the remarkable
period of English history when that great charter was
obtained, did not rest their claims to liberty and prop-
erty on the transactions of that important day. They
looked to the Parent of the universe as the source of all

their rights. Their political creed was short but sound.
They believed that God made all mankind originally
equal; that He endowed them with the rights of life,

property and as much liberty as was consistent with
the rights of otliers; that all government was a poli-

tical institution between men naturally equal, not for
the aggrandizement of one or a few, but for the general
happiness of the whole community. Impi-essed with
sentiments of this nature, they grew up, fx-om the earli-

est infancy, with that confidence which is well cal-
culated to inspire a love for freedom and a preposses-
sion in favor of independence.

II.—THE CONTEST BETWEEN ENGLAND AND FRANCE.

21. While the English were establishing their colo-
nies along the Atlantic coast, and gradually working
tlieir way into the interior, the French were penetrat-
ing the continent by the way of the St. Lawrence, tak-
ing advantage of the discoveries made by Cartier,
Champlain and others. The two great pioneers of
French occupation were the fur trader and the mission-
ary. It was about the time of the settlement of Mass-
achusetts Bay that the Jesuit Fathers, who had already
been laboring for many years among the Algonquins
and Hurons of Canada and New York, began to push
their explorations westward with renewed zeal and en-
terprise, accompanying, and often leading, the Canadian
fur traders on their long journeys. Among the soldiers,
also, who came to New France, as the French posses-
sions in America were called, were men who wei-e in-

tent upon enlarging their king's domains. Several of

the Jesuits were martyred. Allouez made known the
copper mines of Lake Superior. Dablon and Marquette
founded Sault Ste. Marie, the first white settlement in
the northwestern States. Marquette, accompanied by
the trader Joliet, first reached the upper waters of the
Mississippi in 1673.

22. One of the greatest of French explorers was
Robert de la Salle, who came out to Canada to seek his
fortune. A tract of land was granted him a few miles
beyond Montreal but he was bent upon new discoveries.
He secured the aid of some rich men and of Count
Frontenac, governor of Canada, and having built some
vessels, he explored the upper lakes, made his way to
the Illinois river, and erected a fort on the present site
of Peoria. At last he made the great journey which he
had for some time been planning. He set out from
Fort Miami, on Lake Michigan, with a party of French-
men and Indians. He dragged his canoes from stream
to stream until, after innumerable hardships and dan-
gers, from which he never flinched, he launched them
upon the waters of the Mississippi and floated down its

current. He explored the great river to its mouth, and,
in 1682, took possession of the vast territory drained by
it and its tributaries, in the name of Louis XIV, king
of France, and named it Louisiana after him. He then
retraced his course and hastened back to France. The
king fitted out an expedition for La Salle, that he might
establish a colony at the mouth of the Mississippi. The
naval commander, Beaujeu, landed La Salle, and his
company at Matagorda bay, in Texas, which La Salle

supposed at first was the mouth of the Mississippi.

Then Beaujeu sailed back and left the colonists to their

fate. They built a fort, and La Salle set out to find the
Mississippi, but utterly failed. Dividing his men, he
left one party in possession of the fort, and with the
other endeavored to force his way to Canada, there to
obtain relief. He never reached the end of his journey.
After suffering terrible hardships, he was treacherously
murdered (1687) by some of his own party when on his

way. France sent out another expedition under Iber-

ville, who (1702) founded Mobile. In 1718 the city of

New Orleans was founded by the French Mississippi

Company.
23. The French planted military posts at intervals French

along the great river, and settlements rose up about mllitai

them. The French colonies and outposts also extended P"^'^'

from New Brunswick and Nova Scotia, up the valley

of the St. Lawrence, and through the region of the
great lakes. Thus the English settlements became en-
closed by a cordon of military posts, and at that time it

seemed as though the whole continent was destined to

become French rather than English. The French also
had an advantage from the fact that they had secured
the good will of most of the Indian tribes, through their
own prudent policy and the influence of their mission-
aries. The English settlers looked upon their French
neighbors with jealousy and alarm, for they interfered
with the extension of their settlements, especially in

the north. In the southern colonies the inconvenience
of the French occupancy was comparatively but little

felt. Their social characteristics and the nature of their
industry were not favorable to western migration, so, as
there was nothing to tempt them away from their plan-
tations into the wild interior they kept close to the sea-
coast. But in the north it was different. There the
constant increase of commerce was followed by the in-

creased wealth of the towns, and consequently the
lands about them became more valuable. The great
bulk of the emigrants Who came over landed at the
northern ports since trade was more active in the north-
ern colonies. Many of these, being unable to purchase
homes near the great centers of trade and the many
flourishing settlements, or being impelled by a spirit of
enterprise, went in search of new lands farther from
the coast. Thus the northward and westward growth
of New England and the English conquest of

New Netherlands brought the two great rivals face to

face.

24. The great struggle between France and England Kin^ \

began in 1690. King James II had been dethroned l''""'s

(l(i8S),and William of Orange placed upon the English
throne. The French king, Louis XIV, espoused the
cause of James, and a war followed, known as King
William's War, in which the colonies became involved.
Both the French and English colonists made use of In-
dian allies, and the warfare was marked by the most
barbarous excesses. The Indians of Maine and New
Hampshire were incited by French traders to attack the
English towns. In 1689 Dover was burned. Casco was
attacked, but the timely arrival of reinforcements from
Massachusetts saved it. All the settlements further east
were broken up. In 1690 the war became more earnest.
Three war parties of French and Indians were sent out
by Count Frontenac from Montreal, Three Rivers and
Quebec. The first surrounded the settlement of Schen-
ectady in the night, and put it to the sword. The
second destroyed Salmon Falls, New Hampshire,
and then, in conjunction with the third party, captured
Casco.
The English colonies became aroused and determined

to punish the invaders. An expedition, fitted out under
the united efforts of Massachusetts, Plymouth, Connec-
ticut and New York, was sent out under Fitz-John

'

Winthrop, against Montreal. An attack made on the
town was repulsed by Froiitenac. In the meantime. Sir
William Phipps, with a fleet, sent out fi-om Massachu-
setts, plundered Port Royal and other French settle-

ments. Then, sailing up the St. Lawrence, he at-

tempted to surprise Quebec. But Frontenac, having
defeated the attack on Montreal, reached Quebec before
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him. and the enterprise failed. The war continued un-
til 1697, when a treaty of peace was made between
France and England. Both parties had suflfered severe-
ly, and neither had gained any real advantage,

sen 25. The truce between the two great rivals lasted
3e's about five years, when war again broke out between
'•

them (1702). At once the French and English in Amer-
ica fell to fighting, and the war that followed is called
Queen Anne's War. During the five years of peace
the French had continued to make settlements in the
west. They never lost sight of the great idea which in-

flamed their ambition, which was to establish a great
French-American empire. They had founded Detroit,
Mobile and numerous villages on the Mississippi. In
the east they had recovered all the places taken from
them by the English in the last war, inaugurated new
missions, and increased their influence over the Indians.
At this time Spain was in alliance with France, and the
English settlers found themselves opposed not only by
the French in the north and west, but by the Spaniards
of Florida in the south. The English colonists directed
their first operations against the Spaniards. St. Augus-
tine was captured (1702), but had to be abandoned.
Three years later the Christian Indian settlements of
middle Florida were destroyed by the English, and the
missions entirely broken up.

war at 2t). New England suffered greatly in this war. There
north, ^as an atrocious massacre at Deerfield in 1704. Haver-

hill, which had not fully recovered from the massacre
of 1697, was plundered and burned a second time, and
many of the colonists killed (1708), and the whole of
that part of the country was harassed by barbarous
foes. Receiving but little help from England, the
colonists for several years were unable to undertake
any important expeditions. An attack on Charleston,
S. C. (1706,1, by the French and Spaniards, was repulsed.
Port Royal was again taken from the French (1710),
and with it the most of Acadia, which now became
known as Nova Scotia,

edition In 1711 an English fleet arrived in Boston to co-

ada
operate with the colonists in an attempt to conquer
Canada, but all operations in that quarter proved a fail-

ure. In 171.3 a treaty of peace was signed at Utrecht,
by which the English acquired Newfoundland and
Acadia. The eastern Indians were also induced to
make peace about this time.

27. Many years of peace now followed, during which
the colonies increased rapidly in population and ad-
vanced in material prosperity. The French still pur-
sued their scheme of building up a great empire in the
west. They controlled the valuable fur trade of the
whole Mississippi valley. After their expulsion from
Acadia, they had crossed to the island of Cape Breton,
and erected the strong fortress of Louisburg. At
Niagara they had a fort commanding the communi-
cation between Lakes Erie and Ontario. Natchez was
founded in 1716. In 1710 New Orleans was built, and
soon became the capital of Louisiana. The French
missionaries also continued their conquests in the
wilderness of the Mississippi. After several years of

peace, France again declared war against England
(1744), and immediately began hostilities against the set-

tlements. The campaign which followed is known as

g King George's War, because it occurred in the reign
s*'* of George II.

28. The colonists determined to carry on the war by
their own means without waiting the uncertain aid
from England. An expedition was planned against
Louisburg which was successful, and that strong fort-

• ress fell into the hands of the Americans (1745). This
achievement of untrained soldiers was received with
enthusiasm by the colonies, and with astonishment in

Europe. The treaty of Aix-la-Chapelle (1748) put an
end to the war; and, greatly to the disgust of New Eng-
land, Louisburg was restored to the French in ex-

change for Madras, in Hindustan, which France had
taken from England.

29. The colonists had but a short time to reap the
benefits of peace, after the treaty already referred to,

when the sound of approaching war filled the land

with anxiety and gloom. After an interval of about
eight years. Great Britain formally declared war against
France. The causes leading to this war, which was
called the French and Indian War, were the alleged en-
croachments of the French, on the frontiers of the
colonies in America belonging to England. The French
determined to connect their northern and southern pos-
sessions by a line of posts extending along the frontiers
of the English possessions, from Lake Ontario to the
Ohio, and down the Ohio and Mississippi to New Or-
leans. L'p to the middle of the last century the English
had not attempted to explore or settle the regions lying
beyond the Blue Ridge and Alleghany mountains, but
in 1749 a company of traders from London and Virginia,
called the Ohio Company, obtained a grant from theTheObio
crown of 600,000 acres of land on the east bank of the <^°™P»°> •

Ohio river, in what is now West Virginia and Pennsyl-
vania. In the years immediately following they made
surveys and established a few settlements. One of the
surveyors was George Washington.

.30. The French, regarding these operations of the
Ohio Company as an encroachment upon their ter-
ritory, strengthened the fort at Niagara, built another
at Presque Isle (1753), now Erie, established posts at
La BcEuf and Venango (now Waterford and Franklin,
in the oil region of northwestern Pennsylvania), seized
the English traders, and confiscated their goods. When
rumors came of what the French had done, Governor
Dinwiddle of Virginia sent Washington, then not yet ^^ *?'''''?

twenty-two years of age, to look into the matter, and s^on!
°"^'

expostulate with the French regarding their encroach-
ments. After an arduous and perilous winter journey,
Washington brought back such a report of the deter-
mination and activity of the French, that the Virginia
Assembly at once took measures to build a fort (1754)
at the junction of the Monongahela and Alleghany
rivers; but while the fort was being erected the French
suddenly appeared, drove the English away, and
finished for themselves the fort which, they called Fort
Du Quesne.

31. In the meantime, a body of 400 men had been
raised in Virginia and North Carolina, and sent out
under Washington into the disputed territory. Meet-
ing at Grand Jleadows a French force which had been J^^fH"^'
sent out to intercept him, he attacked and defeated skirmish,
it (1754). Learning of the approach of a greatly
superior force of the enemy, he erected Fort Neces-
sity. Here he was attacked Ijy the French, and com-
pelled to surrendei-, but on honorable terms. During
this time, both the rival governments of France and
England were making preparations for the coming
struggle, though there was no formal declaration of war
until 1756.

32. In 1755 General Braddock, with a force of Braddock'»

English and American troops, marched against Fort "^^f^**-

Du Quesne, but was defeated with great slaughter,
and but for the skill displayed by Washington the
whole army would have been annihilated. Braddock
himself was mortally wounded, and died shortly after-
wards. After his death. General Shirley took com-
mand, and made an attempt to reduce Fort Niagara,
but accomplished nothing. General William Johnson
was appointed to attack Crown Point. He defeated
the French General Dieskau in the battle of Lake
George (Sept. 5, 1755), but was unable to reach Crown
Point. In the same year all the French inhabitants of

Acadia were banished.
33. In Jlay, 1756, war was formally declared by

Great Britain, and by France in the following month.
Lord Loudoun was appointed commander-in-chief of all

the forces in America, but, owing to necessary delay,
General Abercrombie preceded him and took the com-
mand. The Marquis of Montcalm became the French
commander. Abercrombie awaited the arrival of Lou-
doun before attempting anything. Both officers proved
inefficient, and by their delays allowed the French not
only time to strengthen their posts, but also to attack
those of the English.

34. In August, 1756, Montcalm captured Fort Ontario ot'irse"^'
with a large number of military stores, guns, prisoners and 1757.
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and vessels. In June, 1757, Lord Loudoun organized an
expedition against Louisburg, but abandoned the at-

tempt on learning that the garrison at that place had
been strongly reinforced by a French fleet. In the

meantime, Montcalm, collecting his forces at Ticon-

deroga, marched against Fort William Henry, and
compelled it to surrender. After the surrender, many
of the garrison were massacred by the French Indian
allies. Thus, after four years' hostilities, the incom-
petency of the British commanders still gave the French
the advantage. But a change in the British home
policy changed the aspect of the war. The celebrated
William Pitt was called to the ministry, and immediately
began to act with vigor. Abler oflicers were appointed
to command, and expeditions organized against dif-

ferent points. Louisburg was captured July 27, 1758.

Fort Du Quesne also was taken, and its named changed
to Fort Pitt. General Abercrombie's attack on Ticon-
deroga (July, 1758), met with a bloody repulse, but Fort
Frontenac was taken, with a large quantity of stores

and goods.
35. Pitt now determined to dispossess the French of

the whole of their American territory. His armies
were directed at the same time against three of their

strongest posts, Quebec, Ticonderoga and Montreal.
General Amherst captured Ticonderoga July, 1759.

Fort Niagara surrendered to Sir William Johnson July
25, 1759. But the most important feature of the cam-
paign was the taking of the almost impregnable fort-

ress of Quebec by the gallant Wolfe, who lost his life

in the action. Soon after, Montreal surrendered to Am-
herst. In this campaign the French were driven from
all the important posts in Canada, and their power in

America was broken forever. The war was virtually
at an end, though peace was not restored until the

The Treaty signing of the treaty of Paris, February, 1763. By
this agreement, to which Spain and Portugal were
also parties, France surrendered everything east of

the Mississippi, except New Orleans, to England.
New Orleans and that part of Louisiana beyond
the Mississippi were ceded to Spain by the French.
In exchange for Havana, which had been captured
by the British, Spain yielded Florida to Eng-
land. In 1800 Spain restored Louisiana to France,
and Napoleon sold it to the United States in

1803.

36. When the treaty of peace was signed, it was
trusted that there would be an end to those horrid rav-
ages which had desolated the interior of the country.
But the month of May, 1763, proved the fallacy of

such hopes. The Indians did not wish to see the coun-
try transferred by the French to the English. It was
one thing to have the French trading among them,
another to have the hated English occupying their
lands. It was about this time tliat the famous up-
rising of the Indian tribes broke out. The Delawares
and Shawnees and other of the tribes of the Ohio were
foremost in this conspiracy. Pontiac, an Ottawa chief,

was the prime mover and master spirit in this affair,

and hence it is called Pontiac's War. Pontiac ex-
pected the French to join him, for they were secretly
encouraging him. Most of the western tribes were
drawn by him into the plot, but Sir AVilliam Johnson
prevented a greater part of the Iroquois from joining
him. Pontiac's plans were deeply laid, and conducted
with Indian craft and secrecy. At a concerted time, an
attack was made upon all the posts from Detroit to

Fort Pitt (formerly Fort Du Quesne). The Indians
captured and destroyed eight of the twelve forts, but
were unable to take the important posts of Detroit and
Fort Pitt, though Pontiac besieged the former place
for five months. Tlie frontiers of Maryland, Virginia
and Pennsylvania were laid waste, and terrible havoc
wrought in the frontier settlements. The English,
surprised by tlie first attack, soon roused themselves
and met the danger promptly. The power of the tribes
became broken, and most of them sued for peace.
Pontiac retired to the Illinois country, and made a
stand there for some time longer, finally submitting
in 1766.

PoQtiac's
War.

III. CAUSES OP THE AMEKICAN REVOLUTION.

37. The addition to the British empire of new prov-

inces, equal in extent to old kingdoms, not only ex-

cited the jealousy of European powers, but occasioned
doubts, in the minds of enlightened British politicians,

whether or not such immense acquisitions of territory

would conduce to the benefit of the parent state.

They saw, or thought they saw, the seeds of disunion
planted in the too widely extended empire. To com-
bine in one uniform system of government the exten-
sive territory then under British sway, appeared to men
of reflection a work of doubtful practicability; nor
were their conjectures at fault. The seeds of discord
were soon planted, and speedily grew up to the rend-
ing of the empire. The high notions of liberty and in-

dependence which were nurtured in the colonies by
their local situation, and the state of society in the
new world, were increased by the removal of hostile

neighbors. The events of the war had also given them
some experience in military operations, and confidence
in their own ability. Foreseeing their future impor-
tance from the rapid increase of their numbers and
extension of their community, and being extremely
jealous of their rights, they readily admitted and in-

dulged in sentiments and ideas which were favorable
to independence. While combustible materials were
daily collecting in the new world, a spark to kindle the
whole was produced in the old.

38. In the first period of the settlement of English
America, the mother country regarded tlie provinces as
instruments of commerce. She contented iierself with
a monopoly of their trade without taking upon herself

the care of their internal policy, or seeking a revenue
from them. Previous to the close of the war in 1755,

the catalogue of grievances she imposed upon the
colonists was undoubtedly small. The following ap-
pear to have been the chief: An act of the British par-
liament forbidding the cutting down of pitch and tar
trees, not being within a fence or enclosure, and sundry
acts which operated against colonial manufactures. By
one of these, it was made illegal, after the 24th of June,
1750, to erect in the colonies any mill or other engine
for slitting or rolling iron, or any plating forge, to work
with a tilt hammer, or any furnace for making steel.

By another, hatters were restrained from taking more
than two apprentices at a time, or any for less than
seven years. The colonists were also prohibited from
transporting hats and home manufactured woolens
from one province to another. These regulations were,
for the most part, evaded ; but if carried into execution,
would liave been but slightly inconvenient, and that
only to a few. These restrictions, though seemingly a
species of affront, and calculated to keep the colonists
in a constant state of inferiority and subjection, would
have been overlooked and forgotten had not other
grievances been superadded.

39. The real story of colonial oppression began in the
year 1764. Great Britain then adopted new regulations
respecting her colonists, which, after disturbing the
ancient harmony of the two countries for about twelve
years, terminated in the dismemberment of the em-
pire. These consisted in restricting their former com-
merce, but more especially in subjecting them to taxa-
tion by the British Parliament. The imposition of

duties, for the purpose of raising a revenue in America,
was considered as a dangerous innovation, but the
methods adopted for securing their collection were re-

sented as arbitrary and unconstitutional. It was enacted
by Parliament, that whoever was caught violating the
acts, should be tried in the courts of admiralty. 'Thus
the defendant in such a case was deprived of the right
of trial by jury, and subjected to the necessity of hav-
ing the case decided upon by a single man, a creature
of the crown, whose salary was to be paid out of for-

feitures adjudged by himself. Moreover, the prose-
cutor was not called upon to prove his accusation, so
tlie defendant was obliged, either to evince his inno-
cence or to suffer. Thus the guards which the British
constitution had placed around property, and the bar-

Origin (

the dis-
X>utefi.

Colonla
oppresBJ



UNITED STATES. 735

le dispute
ibout the
Jharters.

riers which the ancestors of both peoples had erected
against arbitrary power, were thrown down, as far as
they concerned the colonists thus charged with violat-
ing the laws for raising a revenue in America.

40. After the peace of Paris, 17t;3, the national debt
of Great Britain amounted to 150,000,000 pounds ster-
ling. To aid in diminishing this heavy debt, the British
minister conceived the idea of raising a substantial rev-
enue in the British colonies, from taxes imposed by the
Parliament of the mother country. On the one hand it

was urged that the late war had originated on account
of the colonies—that it was reasonable, since it had
terminated in a manner so favorable to their interests,
that they should help to defray the expenses arising
from it. Thus far both parties were agreed; but Eng-
land contended that her Parliament, as the supreme
power, had the constitutional right to impose taxes on
every part of the empire. This theory, plausible in
itself, and in accordance with the letter of the British
constitution, when all the dominions were represented
in one assembly, was denied by the colonies as con-
trary to the spirit of the same government, when, on
account of the extension of the empire, it was necessary
to have many distinct representative assemblies. The
colonists believed that the chief excellence of the
British constitution consisted in the right of the subjects
to grant or withhold taxes, and in their having a share
in enacting the laws by which they were to be bound.
They conceived that the superiority of the British con-
stitution to other forms of government was not be-
cause of the Parliament's forming the supreme council
of the nation, but because the people had a share in
it by appointing members who constituted one of

its constituent branches, without whose concurrence
no law, binding on them, could be enacted. In the
parent state it was asserted to be essential to the unity
of the empire, that the British Parliament should have
tlie right of taxation over every part of the royal
dominions. In the colonies it was believed that taxa-
tion and representation were inseparable, and that
they, as colonies, could neither he free nor happy if

tlieir property could be taken from them without their
consent. The American people reasoned thus : That if

the British Parliament, in which they had no repre-
sentation, were able to take any part of their property
from them by direct taxation, then it might take
as much as it pleased, and tliere would be no
security, for anything that remained, from further
spoliation.

41. The colonists claimed that they had the exclusive
right of laying taxes on themselves, free from ex-
traneous induences, just as much as the British Par-
liament claimed the peculiar privilege of raising money
independent of the crown. The parent state appeared
to the colonists to stand in the same relation to their
local legislators as the monarch of Great Britain to the
British Parliament. His prerogative is limited by that
palladium of the people's liberty, the exclusive privi-

lege of granting their own money. In fact, they
claimed ttiat though subjects of the king, they were
not under the coiitrol of the British Parliament ; that
if the king required money of the colonies, he must
obtain it through colonial legislation, just as in Eng-
land he would obtain it through the British Parlia-
ment.

42. The charters, which were supposed to contain the
principles on which the colonies were founded, became
the subject of serious investigation on both sides. One
clause was found to run through the whole of them
except that which had been granted to William Penn.
This was a declaration, " That the emigrants to America
should enjoy the same privileges as if they had re-

mained, or had been born, within the realm;" but such
was the subtility of disputants that both parties con-

strued this general principle so as to favor their respec-

tive opinions. The American people contended that, as

English freeholders could not be taxed but by repre-

sentatives, in choosing whom they had a vote, neither

could the colonists; but it was answered that if the

colonists had remained in England they must have

been bound to pay the taxes imposed by Parliament.
It was therefore inferred that, though taxed by
that authority, they lost none of the rights of native
Englishmen residing at home. The advocates of the
British policy could see nothing in charters but security
against taxes by royal authority. The colonists, ad-
hering to the spirit more than to the letter, looked
upon their charters as a protection against all taxes
not imposed by representatives of their own choice.
The nature and extent of the connection between
Great Britain and America was a great constitutional
question, involving many interests and the general
principles of civil liberty. It was a vain attempt to
decide the dispute by any recourse to parchment author-
ities, made at a time long past, when neither the grantor
nor grantees foresaw anything like the present state
of the two countries. It needed great skill and tact to
so manage affairs that everything might redound to the
satisfaction and good of all concerned; to strike the
middle line which would have secured as much liberty
to the colonies, and as great a degree of supremacy to
the mother country, as their common good required.
But this skill was lacking in British statesmanship.
On the one hand, the spirit of the British constitution
was opposed to the idea that the British Parliament
should exercise the same unlimited authority over the
unrepresented colonies which it exercised over the
inhabitants of Great Britain. The colonists, on the other
hand, did not claim a total exemption from its authority,
but allowed the mother country a certain undefined
prerogative over them; and accepted the idea that
Parliament had aright to make any acts binding them
in many subjects of internal policy and regulating their
trade. That nice point, whioli marked the end of Par-
liamentary authority and the beginning of the colonial
independence, was not ascertained. Had the ques-
tion never been agitated, or had a satisfactory
compromise been effected, the American Revolution,
undoubtedly, would never have become a part of our
history.

43. The great French and Indian War, though crowned
with success, had aroused a sjiirit of discontent in the
colonies. From the beginning, as has been shown, the
commercial policy of England toward the colonies had
been wholly restrictive. " It was a system of monopoly."
Her navigation laws had closed their ports against
foreign vessels; obliged them to export tlieir produc-
tions only to countries belonging to the British crown;
to import European goods solely from England, and in

English ships; and had subjected the trade between
the colonies to duties. All manufactures, too, in the
colonies, that might interfere with those of the mother
country had been either totally prohibited, or subjected
to intolerable restraints. The acts of Parliament, im-
posing these restrictions and prohibitions, had at
various times caused great discontent and opposition, on
the part of the colonists, especially among those of

New England. But nothing so aroused the jealous
sensibilities of the colonists as any atleniptson the part
of the parent state to raise a revenue from them by
taxation. They had ever maintained, from the earliest

period of their establishment, that they could only
be taxed by a legislature in which they were repre-
sented.

44. While the French war was in progress, many
projects were hatched in England with regard to the
colonies which were to be put in force when peace was
declared. In 1760, an attempt was made in Boston to

collect duties on foreign sugar and molasses imported
into the colonies. Writs of assistance were applied for

by customhouse officers, empowering them to break
open stores, ships and private dwellings, in search of

goods that had paid no duty, and to compel others
to assist them in carrying out their odious measures.
The merchants opposed the writ on constitutional
grounds. The question was brought into the courts,
where James Otis argued so eloquently in favor of
American rights, that all who heard him were ready
to oppose all writs of assistance. John Adams, who
was present, said : " Then and there was the first
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scene of opposition to the arbitrary claims of Great
Britain. Then and there American Independence was
born." In his speech, Otis used the words, " Taxation
without representation is tyranny." This sentence
became a watchword in America during the exciting

times which followed.
The Stamp 45. In 1765, Lord Grenville, having previously given
*"' notice of his intentions to the American agents in

London, introduced into Parliament a long cherished
scheme for the purpose of raising a revenue from the
American colonies by means of a stamp duty. Petitions

poured in against it from the Americans, and at

first it met with strong opposition in the House of

Commons. But the remonstrances of the colonies
could not change the avaricious feelings of Parliament,
and the bill passed by a large majority. Those short-

sighted legislators did not foresee that in the passage of

an act so odious to the colonies, they were awakening
an opposition and spirit of independence among them
which would materially weaken their own power. The
night after the bill passed Benjamin Franklin, who was
then in London, wrote to Mr. Charles Thomson, " The
sun of liberty is set; you must light up the candles of

industry and economy." Mr. Thomson answered, "I
was apprehensive tliat other lights would be the con-
sequence, and I foresee the opposition that will be
made."

The Pro- 46. .By this act, no written instrument, such as com-
thc's"amp mercial transactions, marriage licenses, deeds, suits at
Act. law, and tlie like, could be legal, unless stamped paper

was used, which the colonists were compelled to pur-
chase, at an exorbitant price, of the British agents.
Moreover, it contained another startling provision, and
that was. that the colonial legislatures were commanded
to grant permission to billet the royal troops in

America in inns, alehouses, barns, and vacant houses,
and to furnish them with bedding, potables, candles,
cooking utensils, etc. As soon as it became known that

The excite- the Stamp Act was passed, the colonies, from one end

difc°ed'b°
°^ '^^ ^^""^ *'° *" ® other, were full of indignation,

the passage Parliament had turned a deaf ear to their petitions, and
of the Act. showed by the passage of the Act a determination to

treat them, not as English citizens, but as servants and
slaves. Parliament, they said, might make laws to
regulate the commerce of the empire, and so draw a
revenue from America, but it had no right to levy a
direct tax like this. Only the colonial government,
elected by the people, could do such a thing. They
must either surrender without a struggle their liberty,
or oppose strongly and firmly the grasping avarice of a
nation, the most powerful in the world.

Patrick 47. They were not long in making up their decision
Henry, jjy^ proclaiming it to the world. The legislature of

Virginia was in session when the news arrived. Patrick
Henry, then a young man, but possessed of brilliant
talents, opposed it with all the energy of his great
mind. He brought before the house five resolutions
which were adopted, and which closed by declaring
" That any person who, by speaking or acting, should
assert or maintain that any class of men, except tlie

general assembly of the province, had a right to im-
pose taxation, he should be considered an enemy to liis

majesty's colony." In advocating these resolutions, he
boldly denounced the policy of the British government,
and declared that the king had acted the part of the
tyrant. AVarming up with his subject, and alluding to
the fate of other tyrants, he exclaimed, with flashing eyes
and in thunder tones, " Caesar had his Brutus, Charles
I, his Cromwell, and George III "— "Treason ! treason !

"

arose from every part of the house. Pausing a moment
until the tumult had subsided, he added," may profit by
their example. If this be treason make the most of it."

Similar sentiments Hew like lightning through the
other colonies. The tongues and pens of the citizens
labored to kindle the latent sparks of patriotism. The
press strongly opposed the innovation and called upon
the citizens to resist it.

The Conti- 48. The expediency of calling a continental congress,

gl-ess!
° '° ^^ composed of deputies from each of the provinces,
had early occurred to Massachusetts. So the assembly

of that province fixed on New York as the place, and
the second Tuesday of October, 1765, as the time, for
holding the congress, and invited all the other colonies
to send delegates to the same. Nine colonies took part
in it, and sent their most distinguished men. For the
first time the whole country had a common cause, and
there was need that the people should consult together.
This congress drew up a declaration of their rights and
a statement of their grievances. They asserted in

strong terms their exemption from all taxes not im-
posed by their own representatives. They also con-
curred in a petition to the king, a memorial to the
House of Lords, and a petition to the House of Com-
mons. The colonies that were prevented from
sending their delegates, forwarded petitions similar
to those which were adopted by the deputies who
attended.

49. On the 1st of November, the day on which the
Stamp Act was to go into operation, the bells were
tolled, and the flags hung at half mast, as if for the
" funeral of liberty." The courts were closed ; business
was suspended. The houses of the British officials

were attacked by mobs, and the effigies of the planners
of the Act were carried about the streets in public
derision and then burned, or torn in pieces by the
enraged populace. In different parts of the country
the stamp-masters were compelled to resign their
offices to prevent being mobbed. The Stamp Act was
so formed that the penalty of disobedience would be
no less than the suspension of the whole machinery of
the political and social order, and the creation of a
state of anarchy. Neither trade nor navigation could
proceed, no contract could be legally made, no process
against an offender could be instituted, no student
could receive a diploma, nor even could the estates of
the dead be legally settled, or the marriage ceremony
performed, until the stamp duty was paid. By degrees,
however, things began to assume their usual course,
and all kinds of business were transacted in open de-
fiance of the Act.

50. Associations, under the title of the " Sons of Sons 01

Liberty," were formed in every part of the country. Liberty

They denounced the Stamp Act as being an outrage on
the British constitution, and resolved that they would
defend those who fell into the hands of British tyr-
anny, on account of their clinging to their rights as
freemen. Merchants resolved to import no more goods
from Great Britain until the act was repealed, and the
people generally denied themselves the use of foreign
luxuries. No one would venture to carry the
Stamp Act into execution ; in fact, no stamped paper
was to be seen ; all had been either destroyed or con-
cealed.

51. The information of the violent proceedings of the The Effec

colonies was received in England with consternation. *° Englan

A small party in Parliament upheld the colonies. In
the House of Commons, William Pitt uttered the mem-
orable words ; "We are told that America is obstinnte
—America is in open rebellion. Sir, I rejoice that
America lias resisted! Three millions of people so dead
to all tlie feelings of liberty as voluntarily to submit to
be slaves would have been fit instruments to make
slaves of all the rest." In the meantime. Lord Gren-
ville had '.been dismissed, and the Marquis of Rocking-
ham, a friend of the Americans, appointed in his place.
Under his administration the obnoxious Stamp Act was
repealed March 18,1766, for the English government Repeal of

saw that it was impossible to enforce it. At the same the stamp
time, Parliament took care to say that it "had a right ^'^''

to biiid the colonies in all cases ichatever."
52. The news of the repeal was received with the How the

liveliest expressions of joy and gratitude. Public
Received'

thanksgivings were held, English goods imported, and
a general calm succeeded the storm which had raged
so violently. By the people of New England and New
York less joy was felt. They feared, from the passage
of the declaratory act, that this was only a truce in the
war against American rights. In the -mirror of the
past they saw reflected the future, and trembled at the
picture. Nor were their suspicions unfounded.
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Scarcely had the excitement over the Stamp Act died
out, when other causes of complaint arose. In June,
1767, Charles Townsend, chancellor of the exchequer,
brought into Parliament a bill imposing duties in the
British colonies on glass, paper, painters' colors and
tea, which became a law. Another law was also en-
acted, appointing officers of the navy as customhouse
officers, to enforce the act of trade and navigation.
Previous to this new act of tyranny, the legislative
power of New York had been suspended, until it

should furnish the king's troops with certain supplies
at the expense of the colony.

53. Early in 1768 the general court of Massachusetts
sent a petition to the king, and addressed circular let-

ters to the colonial assemblies asking their co-opera-
tion in obtaining the redress of their grievances. The
British ministry was alarmed and demanded of the
court that it should rescind the vote directing circu-
lars to be sent. The assembly refused, and the gov-
ernor dissolved it. This attempt to intimidate only
served to strengthen the opposition. Shortly after
this, Mr. Hancock's sloop "Liberty" was seized for not
having entered all the wines brought from Jladeira.
This act of the customhouse officers was resented by
the people. The houses of the officials were attacked,
and they were compelled to seek safety in flight. The
refractory spirit of the citizens of Boston had been dis-

played on so many occasions that General Gage was
directed to station one or more regiments there to over-
awe the citizens and protect the officers in the dis-

charge of their duties. Two regiments were accord-
ingly ordered from Halifax, who took possession of the
state house, and planted two pieces of cannon at the
principal entrance. All this only tended to increase
the general indignation.

54. Early in the year 1769, Parliament passed resolu-
tions censuring the conduct of the citizens of Massa-
chusetts, and directing the governor to make strict in-

quiries as to all treasons committed in that province
since the year 1767, that the ofiFenders might be sent to
England for trial. The legislature of Virginia, on the
receipt of that order, passed resolutions denying the
right of the king to remove an offender out of the col-

ony—away from his home and friends—for trial. The
governor, on hearing of the resolutions, immediately
dismissed the assembly. The members met at a private
house, and entered into a written agreement not to im-
port any of the taxed articles. Their example was ex-
tensively followed. The assembly of Massachusetts
convened, but refused to proceed to business while
armed troops surrounded the state house. The gov-
ernor refused to remove them, and the assembly ad-
journed to Cambridge. Toward the close of the sea-
son the governor requested it to provide funds to pay
for the quartering of the troops, but the deputies re-

fused, declaring they would never make any provisions
to support a standing army among them in times of

peace. The governor, therefore, prorogued the assem-
bly.

55. The presence of the soldiers in Boston was a
constant cause of irritation, and the citizens had many
quarrels with them. At length, on March 5, 1770, a
serious collision occurred between the troops and a
mob, and the soldiers fired, killing five of the crowd,
and mortally wounding two others. The reports of

this Boston massacre, as it was called, were greatly
exaggerated, and filled the country with excitement.
The citizens assembled in crowds, and could only be
dispersed by the governor promising them that justice

should be done. The troops were removed from the

city, and Captain Preston, who ordered the firing, and
his men tried for murder. Although the excitement
was intense, yet such was the love of justice that the

soldiers, who were defended by John Adams and Josiah

Quincy, were all acquitted except two, who were con-

victed of manslaughter.
56. In England, on the very day of the outrage in

Boston, Lord North was called to the British Ministry.

He introduced a bill into Parliament, which passed

on April 12, removing the duties that had been laid

in 1767, excepting that on tea, but still declaring its

right of taxing the colonies. For a long time no tea
had been imported, and the effect had begun to be
severely felt by the British merchants. By an act of
Parliament, therefore, the East India Company was
allowed to import its teas into America free of duty
in England. The naked question of the principle
regarding taxation was thus presented. The scheme
was an insidious one, but it failed most completely.
Lord North supposed that by reducing the tax on tea
to three pence a pound, the Americans would buy
largely, thus relieving the East India Company, who
had large quantities of tea stored up in its English
warehouses. Tea was accordingly shipped from Eng-
land in great quantities to various parts of the colonies.
This brought matters to a crisis. One sentiment pre-
vailed throughout the whole continent. Taxation was
to receive its final blow. Whoever submitted to it was
an enemy to his country. From New York and Phila-
delphia tlie ships were sent back, with their cargoes, to
London. In Charleston the tea was landed, but not
permitted to be sold, and being stored in damp cellars,
finally perished. Still more decisive action was taken
in Boston. The ships anchored in the harbor. Some
small parcels of tea were brought on shore, but the sale
of them was prohibited. The captains of the vessels
would have made sail back to England, but they could
not obtain the consent of the consignees, a clearance at
the customhouse, or a passport from the governor to
clear the port. To settle the matter completely, a com-
pany of men disguised as Indians went on board the
ships during the night and threw the cargoes into the
water. Three hundred and forty-two chests were thus
broken open and the contents thrown into the harbor
(December 16, 1773).

57. When the news of this affair reached England,
Parliament, in order to punish the inhabitants of Bos-
ton, passed the Boston Port Bill in 1774, which pre-
vented the lading and unlading of goods, wares and
merchandise in that town and harbor on and after June
1, 1774, and the seat of government was to be transferred
to Salem. But the people of Salem refused to build
their fortunes on the ruins of their countrymen, and
the inhabitants of Marblehead generously offered the
Boston people the use of their warehouses and harbor.
In the following March, two other bills, equally tyran-
nical, passed both houses of Parliament. One subverted
the whole constitution and charter of Massachusetts,
taking all power out of the hands of the people and
vesting it in the crown. The other authorized the gov-
ernor to send any person, indicted for murder or other
capital offense committed in aiding the magistracy, to
England or some other colony for trial.

58. These laws, which were gross violations of the
rights and charters of the colonies, excited the deepest
indignation everywhere in America. The people of

Boston, reduced to distress by the stoppage of their
trade, were regarded as martyrs of liberty, and contri-

butions were made for their relief, not only in the thir-

teen colonies, but even in London and Quebec. In Bos-
ton itself, although patriotic meetings were held almost
daily in Faneuil Hall and the old South Church, all

disorderly and unconstitutional proceedings were
avoided, so that nothing was done for which the British

authorities could punish the people. The friends of

the crown about this time became known as Tories,
and the popular party as Whigs. The Quebec Act,
which was passed among the other acts just mentioned,
extended the boundaries of Canada over the whole ter-

ritory situated north of the Ohio and east of the
Mississippi. This was done to prevent Canada from
joining the rebellious colonies. The colonies warmly
protested against this concession to liberty of con-
science, for the Act sanctioned throughout the province
the free exercise of the Roman Catholic religion, and
confirmed to the clergy of that profession their accus-
tomed dues and rights, thus practically establishing the
Roman Catholic system in the new territory. To such
freedom the colonists were, on principle, opposed at the
time, though somewhat later they found it expedient to
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adopt nearly the same policy, and to promote a closer

union among themselves by juster treatment of tlieir

Koman Catholic brethren.
59. Committees of correspondence had already been

formed at the suggestion of Patrick Henry, Thomas
Jefferson, Richard Henry Lee, and other Virginians, and
by this means the colonies took counsel together for

the common defense. Ir "lay, 1774, proposals were
made by the assemblies of several of the provinces for

a general congress of delegates. The scheme was
taken up with great enthusiasm, and on September 5,

1774, an assembly of fifty-five delegates, representing
all the colonies except Georgia, met in Philadelphia,
under the presidency of Peyton Randolph, of Virginia.

The old This was the first, or, as it is often called, the " old,"
Continental continental congress. The action of this body was still
Congress,

rnainly deliberative. ^t passed a resolution highly
commending the conQi.jt of Massachusetts in the con-
flict with the wicked ministers, and exhorted all to
press on in the cause of liberty. It drew up a bill of

rights, entered into an agreement for the delegates and
for all their constituents to cease all importations from
Great Britain, ar. ). adopted measures for organizing
committees in eveij" town and city to see that this

agreement was enforced by every species of popular in-

fluence. The delegates voted an address to the king, one
to the people of Great Britain and another to Canada.
Their petition to the king entreated him, in eloquence
the most affectionate and respectful, to restore to them
their violated rights—their rights as English freemen.
Provision was then made for another congress to meet
in the following May, unless the grievances should
meanwhile be redressed. When the proceedings of

LPttt's Congress were published in England, Pitt (now Lord
Opinion. Chatham) said: " For solidity of reason, force of sagac-

ity, and wisdom of conclusion, under a complication of

difficult circumstances, no nation or body of men can
stand in preference to the general congress at Phila-
delphia. The histories of Grece and Rome give us
nothing equal to it, and all attempts to impose servitude
upon such a mighty continental nation must be in

vain."
60. These resolutions of the Continental Congress

aroused the indignation of the British ministers.
America, they said, had long wished to become inde-
pendent, and to prevent this was the duty of every
Englishman, and that it must be done at every hazard.

The People In the meantime, the situation of affairs in Massachu-
Take Arms, gg^j-g became alarming. The people collected arms, en-

rolled themselves into companies and prepared to turn
out at a moment's notice, from which circumstance they
were called "minute men." Public speakers and writ-
ers boldly defended the right of the people to with-
stand oppression. Royal officers were forced to resign.
General Gage began to fortify Boston Neck, and the
powder and other military stores in Cambridge and
Charleston were, by his order, removed to Boston. He
had about 4,000 troops under him, and sent home a re-

quest for 20,000 more. An assembly was called in Mas-
sachusetts, but dissolved by the governor. The mem-
bers then met in Salem, appointed a committee of

safety and sent messengers to New Hampshire, Rhode
Island and Connecticut, asking for their assistance in
raising an army of 20,000 men to act In any emergency.
England, although she could distinctly see the upheav-
ing of the violence of colonial indignation, shut her
eyes to the sight. Chatham, Burke, Fox, Barre and
other enlightened statesmen in Parliment, urged the
government to recede from its untenable position, but
the obstinacy of the king prevented any conciliation

;

it was resolved that America was in rebellion and must
be subdued ; and so the revolution began.

61. It was a fortunate circumstance for the colonies
that the royal army was posted in New England.
The people of that northern country have their passions
more under the command of reason and interest than
in a southern climate. One rash, offensive action
against the royal forces at this early period, though
successful, might have worked great mischief to the
American cause. It would have lost them European

friends and weakened the disposition of the other col-

onies to assist them. The patient and the politic New Condn-

England men, fully sensible of their situation, submit- 'be P<

-

ted to many insults and restrained their feelings of re-

sentment. In civil wars or revolutions it is a matter of

much consequence who strikes the first blow. The
compassion of the world is nearly always in favor of

the attacked. For the space of nine months after the
arrival of General Gage the behavior of the people of

Boston is particularly worthy of imitation by those who
wish to overturn established governments. They con-
ducted their opposition with exquisite address. They
avoided every kind of outrage and violence, preserved
peace and good order among themselves, successfully

engaged the other colonies to make common cause with
them, and counteracted General Gage so effectually as

to prevent his doing anything for his royal master,
while by patience and moderation they protected them-
selves from just censure. Though resolved to bear as

long as prudence and policy dictated, they were all the
time preparing for the last extremity by furnishing
themselves with arms and training their militia.

62. Provisions had also been collected and stored in The Begt.

different places, particularly at Concord, about twenty St"^"']''
miles from Boston. General Gage sent out a detach- "^"^^ '^

ment of 800 men, under the command of Colonel
Smith and Major Pitcairn, to destroy these stores.

Notwithstanding the precautions taken to prevent the
spread of the intelligence, the march of the troops had
been well made known by expresses and signal guns.
Thus, when the British troops, early in the morning of
the 19th of April, 1775, reached Lexington, two-thirds
of the way to Concord, they found a small body of
Americans, under Captain Parker, drawn up on the
common to dispute the way. Captain Parker had
given orders not to fire unless fired upon. The British
troops rushed upon them, firing and calling upon them
to disperse. Eight of the Americans were killed and Lexingtoi

several more wounded. The little band of patriots and t:ou-

slowly retreated, returning the fire as they went, and
*^'"

the British kept on to Concord, where they destroyed a
few stores. At a bridge near the village they encoun-
tered 400 Americans, hastily collected from the neigh-
boring towns, and were so warmly received that they
began a hasty retreat. The militia pressed them on all

sides; the retreat became a rout, and when the British
were at last rescued, by the arrival of Lord Percy with
reinforcements, they had lost 273 men. They continued
their retreat under Percy, bearing their dead and
wounded with them. All the way, from behind stone
vsalls, fences and farmhouses, the angry farmers galled
them with shot. They did not desist until the troops
had crossed Charlestown Neck and were safe under the
guns of the British vessels.

63. As arms were to decide the controversy, it was
another fortunate circumstance for the Americans that
the first bleod was drawn in New England, The inhab-
itants of that country were so connected with each
other by descent, manners, religion, politics and a gen-
eral equality, that the killing of a single individual in-

terested the whole people and made them consider it a
common cause. The blood of those who were killed at
Lexington and Concord proved to be the firm cement
of an extensive union. Intelligence of these events
spread like wild fire throughout the country ; the torch
of war had been lighted, blood had been offered on the
altar of liberty, fearfully was the death of those patri-

ots slain at Lexington and Concord to be avenged.
Couriers galloped in every direction, beating drums,
and shouting in tones that thrilled every listening ear,
" To arms, to arms ! liberty or death." The streets of
Lexington and Concord had been soaked in blood, and
the whole country was in a blaze of wrath. But amidst
the intense excitement which prevailed, the still thor-
oughly English characteristics of the people manifested
themselves. The Provincial Congress of JIassachussetts,
which was in session at the time of the fight, dis-

patched an account of it to Great Britain, accompanied
with many depositions to prove the British were the
aggressors. The delegates made an address to the
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people of Great Britain, in which, after complaining
of their sufferings, they said: "These have not yet de-
tached us from our royal sovereign ; we profess to be
dutiful and loyal subjects, and, though hardly dealt
with as we have been, are still ready with our lives and
fortunes to defend his person, crown and dignity. Never-
theless, to the persecution and tyranny of his evil min-
istry, we will not tamely submit." From this commence-
ment of hostilities, the dispute between Great Britain
and the colonists took a new direction.

64. Up to this time no party in America had thought
of a separation from the mother country, but now tlie

colonists were aflame with the spirit of independence.
_be Gather- Mechanics left the shop, and farmers the plow, and
roops. liurried to the scene of conflict. In tiie course of one

or two days the king's army found itself besieged in
Boston by an irregular and ill-furnished, but large and
determined, body of men, who marched to the scene of
action from all parts of Xew England. The Provincial
Congress of Massachussetts came together under the
presidency of Dr. Joseph Warren, voted to raise 18,000
men, and invited the other New England colonies to
make up the army to 30,000. In a few days a line of
encampment stretched from Roxbury to the river Mys-
tic, and the British forces in Boston were environed by
an army of 20,000 soldiers. Benedict Arnold gath-
ered about him a band of volunteers, and rushed to
Boston. Here he formed the bold plan of seizing
tlie important fortresses of Ticonderoga and Crown
Point.

65. Having received instructions from the committee
of safety to raise a sufficient number of men for the
purpose, he marched to Bennington, where he found
that Colonel Ethan Allen had collected a large band
for the same object. They marched on together at the
head of three hundred men, and reached Ticonderoga
on the 10th of May, 1775. Advancing to the gateway,

Capture of Arnold and Allen entering side by side, Allen rushed

oeii'aml'^
to the governor's room and demanded his surrender.

down "I" whose name?" stammered the terrified governor.
Point. " In the name," said Allen, "of the Great Jehovah and

tlie Continental Congress." This was higli authority,
and the governor immediately surrendered. They were
equally successful in obtaining Crown Point. By this
fortunate expedition they gained possession of two
important fortresses, and gave the American troops
about Boston a much-needed supply of arms and am-
munition.

be Second 66. The second Continental Congress met at Phila-

nS"r°s?'*' delphia. May 10, the day of the capture of Ticonderoga.
Peyton Randolph was at first the president, but John
Hancock soon succeeded him in that position. AVash-
ington, Jefferson, Franklin, the Adamses, Patrick Henry
and E. H. Lee, were members. The Congress was
moderate, and asked only for a redress of grievances,
not for independence ; but it took active measures for
carrying on the war. It formed a federal union, as-

sumed the general authority of government, issued
bills of credit to the amount of three millions of dollars
for defraying the military expenses, and pledged the
faith of the United Colonies for their redemption.

tngress.

IV.—THE WAR FOR INDEPENDENCE, 1775-83.

67. In May, 1775, the British army in Boston re-

ceived reinforcements from England, under Generals
Howe, Clinton and Burgoyne, which, together with
the garrison, formed an army of more than twelve
thousand men. The Americans comprised a number
of independent commands under Generals Artemas
Ward, of Massachussetts; Israel Putnam, of Connecti-
cut; Nathanael Greene, of Rhode Island and other
states. General Ward being recognized as chief. The
whole number of men was about sixteen thousand.
Upon the ai-rival of the English reinforcements, Gen-
eral Gage now proclaimed martial law throughout the
state, offering pardon, however, to all rebels who
would return to their allegiances, excepting Samuel
Adams and John Hancock. The Americans, learning

that General Gage was determined to penetrate into the
country by the way of Charlestown Neck, issued orders
to Colonel Prescott, on the evening of the 16th of June,
to take one thousand men and form an intrenchment
on Bunker's Hill, an eminence which commanded the
neck of tlie Charlestown peninsula. By some mistake
they went further on, and occupied Breed's Hill. At
midnight those stern-hearted men stood on the top
while Putnam marked out the line of intrenchments.
By daylight they had thrown up a redoubt eight rods
square, in which they could shelter themselves. In the
morning the English officers and the people of Boston
could hardly believe their eyes as they saw this redoubt
almost over their heads. The patriots on the hill were
first seen from the ships, which immediately opened
fire. All the artillery of the city and the floating bat-
tery were pointed against that single, silent structure.
Still those hardy heroes toiled on amid the storm of
shot and shell which fell among them, until by noon •

they had run a trench nearly down to the Mystic river
on the north ; then laying down their picks and shovels
they took up their muskets, and prepared themselves
for the coming attack.

68. The cannonading having failed to dislodge the Battle of
Americans, about noon Gage sent a body of about three Bunker Hin.

thousand men, under Howe and Pigot, to carry the
height by assault. Having crossed the Charles "river
from Boston in boats, they advanced up the hill under
cover of fire from the ships and batteries. The pro-
vincials stood firm. "Don't one of you fire," was the
command of Putnam, "till you see the whites of their
eyes.," The English advanced, stopping every few
yards to deliver their deep and regular volleys against
the entrenchment ; but not a shot replied. That silence
'was more awful than the thunder of cannon. When
the hostile columns had almost reached the works, the
stern order ^' Fire!" rang with startling clearness on
the air. Suddenly a sheet of flame burst from that low,
dark wall, and down went the enemy, rank by rank.
Their lines wavered, then broke, and the troops fell

back in disorder to the landing place. There they
rallied and soon moved forward again to the charge,
and again were driven back by the steady fire of the
colonists. At this critical moment General Clinton
arrived with reinforcements. By his exertions the
troops were again rallied, and a third time advanced to
the charge. Throwing aside their knapsacks and
reserving their fire, the soldiers, with fixed bayonets,
marched swiftly and steadily over the heaps of their
fallen comrades, up to the entrenchments. Only one
volley struck them, for the Americans had fired their
last round of ammunition, and were without bayonets.
Clubbing their muskets, they still beat back the enemy,
until the order was given to retreat, when they retired
slowly and made good their way over Charlestown
Neck. At the beginning of the retreat, the brave Gen-
eral Warren was killed. The Americans lost 449 in
killed, wounded, and prisoners, while the British loss
was nearly 1.500. The result of the battle was encour-
aging to the provincials. It gave them confidence in
themselves, and consequence in the eyes of their
enemies. 'They had proved to themselves and others
that they could measure weapons with the disciplined
troops of Europe, and inflict the most harm in the con-
flict. This dear-bought victory, won only through the
exhaustion of the American's powder, was so little sat-
isfactory to the British government that General Gage
was superseded by General Howe. This engagement,
known as the battle of Bunker H 11, was the first real
battle of the Revolutionary War.

69. In the meantime. Congress, on the 15th of June, Washing
at Philadelphia, elected George Washington, by a ton ap-

unanimous vote, to the high office of commander-in- Jj™'^''
chief of the United Colonies. Washington, who was er-in^Mef.
present, accepted the appointment, expressing a sense
of the high honor which he had received, and the vast
responsibility of the station. He refused to accept any
compensation for his services, merely asking Congress
to defray his expenses. Congress also adopted the
unorganized force before Boston, naming it the Con-
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tinental Army. In subordination to the commander-
in-chief, Messrs. Ward, Charles Lee, Schuyler, and
Putnam were appointed major-generals ; Horatio Gates,

adjutant-general, and Messrs. Pomeroy, Montgomery,
Wooster, Heath, Thomas, Spencer, Sullivan and Greene,
brigadier-generals. Soon after his election. General
Washington, accompanied by Lee, proceeded to Cam-
bridge to take command of the army, which amounted
to about 14,000 men. He found them a crowd of

brave, undisciplined soldiers, unprovided with arms,
ammunition and provisions. His first business was
to organize them into an army, while he kept watch
over the British in Boston.

Attack on 70. Meanwhile an expedition was organized for an
Canada, ajjack on Canada, under the command of Genei-al

Schuyler; but, Schuyler falling sick by the way, the
command devolved on Richard Montgomery. This

officer captured St. John's and Chambly, both on the

. Sorel river, and then made himself master of Montreal

;

but in making an assault on Quebec, December 31, 1775,

he was repulsed, losing his own life, while Benedict
Arnold, another leader, was wounded. Sometime aft-

erward the British army in Canada was reinforced,

and the Americans were obliged to abandon all designs
in that quarter. While these events were taking place
on the northern frontiers, English ships were laying
waste towns and cities upon the Atlantic coast. Bris-

tol in Rhode Island, and Falmouth in Massachusetts,
were burned because they had taken part in the rebel-

lion.. Congress thought it time to turn its attention to

the construction of armed vessels. Thirteen were ac-

cordingly fitted out, a navy established, and a large

Privateers number of privateers licensed, which scoured the seas
licensed, and did great injury to the English commerce. Gen-

eral Washington employed in the service several

cruisers to intercept the storeships of the enemy.
Regular courts of admiralty were established for the
adjudication of prizes, and by these timely measures
much good was accomplished.

In the 71. In the summer of 1775, Dunmore, the royal
South, governor of Virginia, was driven out of Williamsburg,

then the capital of the colony, and obliged to seek
safety on board a British man-of-war. Collecting some
ships and a considerable number of men, partly slaves

and indented servants, to whom he promised freedom,
he burned Norfolk (January, 1776), which was the largest

and richest town in Virginia, and made descents upon
various parts of the coast. In North Carolina there
was some sharp fighting between the Tory settlers and
the patriotic militia, in which the Tories were worsted.
In South Carolina, the gallant defense of Charleston
(June, 1776), where a British fleet, under Sir Peter
Parker, aided by a large land force, under General
Clinton, was beaten off with great loss by a small body
of men commanded by Colonel Moultrie, filled the
colonists with encouragement.

72. During the year 1775 the royal government was
generally terminated throughout the country, the
king's governors abdicating their posts and taking
refuge on board the English shipping. An act was
passed by the English government prohibiting all trade
and commerce with the rebellious provinces, and au-
thorizing the capture of all American and other
vessels found trading with the colonies, and the crews
of the captured vessels were to be treated, not as
prisoners, but as slaves. The colonists had sent over
their last petition, styled the Olive Branch, to the king,
but both houses of Parliament refused to hear it,

alleging that they iould not receive any pi-oposition
coming from an unlawful assembly. Until now
they hoped for reconciliation with the mother coun-
try, but the rejection of this last petition determined
the complete separation of Great Britain and the
colonies.

Jf,^.^,""**
73. At the beginning of 1776, Washington, by the

help of Congress, had succeeded in getting into mili-

tary order the army, which now ceased to be a col-

lection of little colonial militia organizations. On the
2d of January he hoisted the Union flag in compliment
of the United Colonies. This flag bore the stripes which

of 1T76.

are found in the flag of to-day, but the crosses of St.

George and St. Andrew were retained on a blue ground
in the corner, blending the ideas of a new nationajity

and English supremacy. The present flag was adopted
June 14, 1777. Early in March, AVashington was
ready to drive the British out of Boston. On the

night of 'the 4th he occupied and fortified Dor-
chester Heights, overlooking the harbor. General
Howe, who succeeded Gage, saw that he must fight

at a great disadvantage or abandon the town. Think- Evaeuatioi

ing " discretion the better part of valor," he gathered -J* Boston

together his forces, took to the fleet and sailed away.
With him went those families which had remained
loyal to the king. Thus Boston was relieved of the
presence of the British, to the great joy of the inhab-
itants. There was now open war between the two
countries. But after this New England scarcely knew
tlie presence of soldiers, as it became the policy of Eng-
land to strike at the heart of the colonies. Putting
Boston in a state of defense, Washington now hastened
to (New York, where he was certain the next blow
would be struck, and Lee was ordered to take command
of the troops in the South. The fortifications which
Lee had begun were hastily completed. Greene was
placed in command of a division on Long Island.

Measures were taken to disarm the Tory inhabitants,

and the royal governor, Tryon, was driven to seek
refuge on board a British man-of-war in the lower
bay.

74. Even after the war had fairly begun, the colonies The Piojeci

still looked forward to a reconciliation with the mother °f Separa-

country, and the first proposals of a separation were
received with general disapproval. But the conflict of

arms, and the obstinate refusal by Parliament of all

overtures for peace, gave impulse to a bolder policy. All

this time the second Continental Congress was in

session at Philadelphia, and it agreed to consider
definitely the question of independence. Then it took
a recess of four weeks, to give the delegates an oppor-
tunity to go back to the people and learn what was the
general judgment. When the members returned to
their seats there was no longer any doubt what course
should be pursued. A committee had been appointed ^1
to propose a full declaration. The committee was elected -l;

by ballot, and consisted of Thomas Jefiferson, John li

Adams, Benjamin Franklin, Roger Sherman, and I:

Robert R. Livingston. Mr. Jefiferson and Sir. Adams ''

acted as a sub-committee to prepare the draft, and Mr.
Jefiferson drew up the paper. The chief merit of the The Declar-

document is his. Some changes were made in it, on in^epen-
the suggestion of other members of the committee, and dence.
by others in Congress while it was under discussion.
On July 2, 1776, Congress adopted the resolu-
tion, "That these United Colonies are, and of right
ought to be, free and independent states ; that they are
absolved from all allegiance to the British crown, and
that all political connection between them and the
State of Great Britian is, and ought to be, totally dis-

solved." Two days later Congress adopted the decla-
ration written by Jefiferson. It declared wliat wei-e the
natural rights of all men ; it recited the acts of George
III, King of Great Britain, by which he had abused
his authority over the colonies, and deprived them of

their rights and liberties. It reminded the world how
patiently the colonies had born their injuries; of the
petitions they had addressed to the king, which had
been disregarded ; how the colonies had appealed, not
to the king only, but to their brethren, the people of

England, but that all had been in vain. Therefore, as
the representatives of the United States of America, in

general Congress assembled, the delegates published
this declaration of the independence of the states. The
declaration was received by the people with demon-
strations of joy. Washington caused it to be read to The Effe<S

his soldiers in New York on the 9th of July. On the faVaaon'*
same evening the excited inhabitants pulled down a
leaden statue of George III on horseback, which stood /

on the Bowling Green, and it was melted into bullets
for the use of the patriot army. In all the other parts
of the country the joy was intense.
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75. The British ministry were confounded at what they
called the daring enormity of the colonists, in spurning
the royal power and authority. They were surprised
that rebels dared to show such temper and spirit. Forth-
with they determined by augmented forces to crush
them at a blow, and to coerce them into a sense of

^uty and submission to their king. Doubting the com-
petency of its own power to subjugate the colonies, the
English Parliamsnt, at an immense expense, resorted
CO the aid of foreign mercenaries to carry on its bloody
work. Seventeen thousand troops, hired fi-om the Ger-
man states, were conveyed hither to aid in the sub-
jugation of the colonies.

76. When the British had failed to get possession of

South Carolina in the early summer of 1776, tliey

turned their attention to New York. The American
army was intrenched on Long Island and the heights
overlooking New York when the British fleet entered
the harbor and landed some of its troops on Stateu
Island. General Howe and his brother. Admiral Howe,
had been appointed commissioners to receive the sub-
mission of any rebels who might throw themselves on
the king's mercy. They had been instructed to pro-

pose conditions of peace, but they had no authority to

grant independence, and Washington refused any other
terms. On the 22d of August the British forces, under
Generals Clinton, Cornwallis, Porter and Grant, lauded
on the southern shore of Long Island. The larger part of

the American army was posted in what is now the heart
of Brooklyn. General Putnam was in command of

Long Island, but his army was greatly inferior in num-
bers and equipments to the enemy. On the morning of

August 27, Putnam was attacked by the British and
compelled to retreat to Brooklyn. Had the British gen-
eral followed up his advantage, he might have slain or
captured all of Putnam's force. But at nightfall, under
cover of the fog, Washington skillfully withdrew all

the forces on the Brooklyn side and united them with
the rest of his army in New York. He had completely
foiled the enemy.

77. It was impossible to hold New York, because it

could be shelled from Brooklyn Heights and attacked
on both sides by the English fleet, so XVashington with-
drew his forces to Harlem Heights, and fortified him-
self there. The British then entered New York, and it

remained in their hands until the close of the war.
The condition of the patriots was now deplorable.

The army, greatly reduced by losses in battle, was still

further weakened by desertions and insubordination.
Thousands of disheartened soldiers went home. But
Washington succeeded in partly establishing discipline,

and opposed so bold a front to the enemy that Howe
did not venture to attack him directly. Lord Corn-
wallis, however, succeeded in gaining a position on the
opposite side of the Hudson. Washington was com-
pelled to withdraw across the river, knowing that the
enemy would aim for Philadelphia. The two armies
crossed New Jersey in hot haste, Washington maneu-
vering so as to defeat the British design of cutting him
off from that city. The armies, while in motion, were
often in sight of each other. Washington continued
his retreat slowly, followed by the enemy, until early
in December he crossed the Delav.are river near Tren-
ton. Howe now thought the campaign over, and went
into winter quarters.

78. The succession of disasters, beginning with the
battle of Long Island, greatly discouraged the Ameri-
cans. The legislatures of New Jersey and Pennsyl-
vania adjourned and left the states almost without a

government. Congress, fearing for its safety in Phila-

delphia, removed to Baltimore, leaving Washington
with almost dictatorial powers. Apathy and disorder

prevailed among the troops, many of whom had to

marchjwith bare, bleeding feet along the frozen roads.

A great number of prominent persons, believing that

the cause of independence was lost, hastened to make
their peace with the British authorities. It was truly a

time which " tried men's souls." Amidst the prevail-

ing gloom, Washington stood firm. Strengthened by
the arrival of Lee's division, now under comniand of

Sullivan, since the capture of Lee by the British,

Washington determined to strike a blow that would re'

vive the drooping courage of the people. He resolved
to fall upon a detachment of Hessian troops, stationer,

at Trenton under Rhal, and chose Christmas night for

the attack. Recrossing the Delaware with 2,400 men,
he attacked the town while the Hessians were carous-
ing, and completely routed them, taking one thoiisand
prisoners.

79. This brilliant exploit had a wonderful effect
upon the people. The soldiers who were about to re-

turn home consented to serve six months longer; Con-
gress, which had exhibited great firmness during these
times of trial, put forth fresh efforts to strengthen the
army, and Washington, invested for six months with
the authority of a dictator, crossed the Delaware again
and occupied Trenton. Cornwallis now advanced to-

ward that place with all his available forces, and Wash-
ington's danger was greater than before. But again
his masterly genius prevailed. Leaving his camp fires

burning, he abandoned his position, passed silently
around the enemy, and at sunrise (January 3, 1777)
fell upon the British reserves at Princeton, just as they The Battle
were starting out to take part in the expected battle at of I'rince-

Trenton, and routed them. Thus Howe, instead of oc- '°""

cupying all New Jersey, was cooped up at Brunswick
and Amboy, and Philadelphia was relieved of further
danger from Cornwallis. After these splendid suc-
cesses Washington retired with his army toward Morris-
town, which he made his headquarters, and arranged
his troops in safe positions between that place and the
highlands of the Hudson. Here he passed the winter,
frequently making sudden and daring exploits, without
risking a general engagement. By thismeansthe enemy
was compelled to abandon every post in New Jersey,
except New Brunswick and Perth Amboy. Phila-
delphia being now in no danger from the British, Con-
gress returned to that place.

80. Aware of the importance of inducing the French
to espouse the American cause, and relying on the
enmity of France against Gi-eat Britain, Congress
appointed, as commissioners to the court of France, Commis-
Benjamin Franklin, Silas Deane and Arthur Lee. They siouers sent

were instructed to procure arms and ammunition, and ""'*'

to obtain permission to fit out American vessels in the
French ports, to annoy the commerce of England. They
also directed them to solicit a loan of 10,000,000 francs,
and to endeavor, by every means in their power, to pre-
vail on the French government to recognize the inde-
pendence of the United States. The commissioners
were kindly received and obtained the aid they re-

quested, although the French government was not will-

ing, as yet, to recognize the United States as an inde-
pendent nation.

81. Commissions were offered to French and other Foreig*

foreign officers who wished to serve in the American Oflicera.

army, and a large number of ambitious soldiers conse-
quently embarked for America. Washington was em-
barrassed by the arrival of such a large number, not all

of whom were men of merit. Among the foreigners,

however, who thus gave their services to the American
cause, were several distinguished officers : Baron De
Kalb, an Alsatian ; Kosciusko and Pulaski, the famous
Polish patriots; Baron Steuben, an experienced and
accomplished Prussian soldier, and the young French
Marquis de La Fayetle, who purchased a ship with his

own means and sailed for America, to offer his sword,
without pay, to the cause of independence.

82. Near the end of May, 1777, the American army, campaign
numbering about 18,000 men, moved from its winter of i"''-

quarters at Morristown, and took a position at Middle-
brook, on which the British left their encampment and
General Howe endeavored to induce General Washing-
ton to meet him on equal ground. But Washington
chose to continue his defensive warfare, and not to risk

an open battle. Finding various feints and attempts
ineffectual, Howe ordered a hasty retreat to Staten
Island. He then embarked 16,000 troops, and leaving
Sir Henry Clinton in command at New York, put to
sea, keeping his destination secret. On the 20th oi
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August, the fleet entered Chesapeake bay, intending an
attack on Philadelphia. Washington hurried to Phila-

delphia by forced marches, and on September 11, en-

gaged Howe at Brandywine creek. After a hard-fought
battle, the Americans were forced to retreat. After
some days occupied in maneuvering and skirmishing,

on the morning of October 4, Washington made a

sudden attack on Howe's position at Gerniantown. For
a while the victory seemed in favor of the Americans,
but, owing to a heavy fog, they became confused, and
the British troops rallied and drove them back with
heavy loss. After these battles, the British became
masters of Philadelphia, and Washington took up his

winter quarters at Valley Forge, about twenty miles
distant from that city.

83. While these events were occurring in the Middle
states, in July, 1777, Burgoyne, with an army of Brit-

ish, Hessians and Indians, entered the states fi'om Can-
ada, intending to seize the whole line of the Hudson
river. While on his route, he sent out detachments on
both sides, one under St. Leger against Fort Schuyler,
and another under Colonel Baum, to seize the American
stores collected at Bennington. St. Leger's enterprise
failed, and Baum was completely i-outed by the Green
Mountain boys at Bennington (August 16). October 7,

Burgoyne was defeated by the Americans under Gates,
at Bemis Heights, and October 17, was compelled
to surrender at Saratoga. The surrender of Bur-
goyne proved to be the turning point of the war. It

gave artillery and arms to the American army, it en-
couraged the soldiers, and made a great impression in

Europe.
84. In the meantime the winter was passing, and

bringing with it severe trials to the American army at

Valley Forge. The men were without shoes, and the
snow was stained with the marks of their bleeding
feet. There was no money to pay them. The bills

issued by Congress had become so depreciated as to be
almost worthless. Food was so scarce that Washing-
ton was authorized to seize provisions wherever he
could find them. About this time there was a plot to
compel Washington to resign, and to have Lee or
Gates put in his place. But the scheme failed, and
Washington became more popular than ever. In the
spring of 1778 the condition of affairs improved. Robert
Morris, of Philadelphia, afforded relief to the treasury,
by raising large sums of money for the government,
on his personal credit, and continued to serve the
country in this way through the war. When the
news of Burgoyne's capture reached France, that coun-
try entered upon an alliance with America (February
6, 1778), and sent out a fleet under Count D'Estaing to
aid the colonies. The news of the treaty was received
by the Americans with great joy. The British govern-
ment now sent over commissioners to offer terms of
peace, giving the Americans all they asked for except
independence, but all propositions short of that were
refused.

85. General Howe was now instructed to concentrate
all his forces in New York. Consequently, the British
suddenly left Philadelphia, and set out on their march.
Washington instantly left Valley Forge, and pursued
the enemy with 12,000 men. He came up with them at
Monmouth, where a hotly contested, but indecisive,
battle was fought. The enemy continued their retreat,
and were enabled to gain New York. Having failed in
their designs against New England and the Middle
States, the British now transferred their operations to
the South. An expedition was sent by sea, and Savan-
nah, Georgia, was taken at the end of the year 1778.
Augusta was then occupied, and Georgia was practically
in the hands of the British. Thus ended the campaign
of 1778. General Lincoln received oi'ders from Con-
gress to take command of the southern forces, and the
army under Washington retired to winter quarters near
Middle Brook, New Jersey.

86. There were no great movements during 1779.

Washington resolved to make the campaign a defensive
one. General Clinton, who commanded at New York,
sent out an expedition which captured the half finished

fort at Stony Point, situated on the west bank of the
Pludson river. Washington determined upon its re-

capture, and upon the night of July 16, it was carried
at the point of the bayonet by the troops under the
gallant General Wayne, or "Mad Anthony Wayne" as
he was called. In October, the Americans, aided by
the French, made an attack on Savannah in order to
wrest it from the British. At the end of five hours'
hard fighting, in which the brave Pulaski was mortally
wounded, the French refused to continue the attack
longer, and sailed for the West Indies, whereupon the
Americans retired to Charleston. This brought the
southern campaign of 1779 to an end. This year was
signalized by the victories achieved by the infant navy
of America, under the command of the intrepid Paul
Jones, who fought with the " Serapis " one of the
most desperate naval battles on record (Septem-
ber 23).

87. The seat of the war was now mainly in the
South. The people there were nearly equally divided
in allegiance. Savannah, the chief town of Georgia,
was already in possession of the British, and in May
Charleston was captured by them. The enemy had
now a large army in the field in that quarter. At first

it was opposed by no united American army. The
patriotic planters gathered in companies, and rode
here and tliere under the leadership of daring men like

Marion and Sumter. They harassed the British wher-
ever they could find convenient points of attack.
Clinton, haying gained possession of South Carolina,
returned to New York, leaving Cornwallis in command.
Meantime an American force, under Baron De Kalb,
had been sent by Washington to the South ; but Con-
gress interfered and put Gates in De Kalb's place.
Gates, whose military capacity was much overrated,
collected together about six thousand men, and
marched hastily toward Camden, in the interior of

South Carolina. Here he was met by the British under
Cornwallis, who inflicted a disgraceful and disastrous
defeat upon him (August 16, 1780). During the fight the
heroic De Kalb lost his life. Gates fled to North
Carolina, leaving his fugitive soldiers to take care of
themselves. Soon afterward he was removed from
command, and Greene appointed in his place. In
September, 1780, Arnold's treachery against the gov-
ernment was discovered, and he was compelled to flee

to the British lines. Major Andre, who had been
arranging terms with Arnold, was captured on his

return, tried as a spy, condemned, and executed
October 2, 1780. Greene, being now in command of
the American troops in the South, showed at once the
qualities of a good general. He secured additions to
the weakened southern army, and began operations
against Cornwallis. In December, 1780, Greene was
at Charlotte, North Carolina, and Cornwallis was in

South Carolina, moving northward. Greene divided
his forces in two bodies. His plan was to get on each
side of the British army, and, while avoiding a general
battle, to annoy the enemy continually. Although
General Greene's men were scantily clad, half starved
and dispirited, destitute of arms and ammunition, the
oflicers under his command were as brave men as ever
followed a leader. Morgan, Lee, Marion, Sumter and
Colonel Washington formed a group to which the
British army could furnish no parallel. In the course
of his movements, Cornwallis dispatched Tarleton
against Morgan, who commanded one of the divisions
of Greene's army. They met at Cowpens (January 17),

and after one of the severest conflicts of the war
Tarleton was completely defeated, with the loss of
the greater part of his force and all his artillery and
baggage.

88. Morgan now hastened his march eastward to
join Greene, and Cornwallis followed in hot pursuit.
In order to move faster the British burned their stores
and superfluous baggage, but Morgan succeeded in

effecting a junction with Greene. Now followed a
series of masterly movements by Greene, lasting
through the winter, the spring, and the following
summer. The hostile forces met at Guilford Court
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uilford House (March 15, 1781). The battle was fought des-
uurt perately for two hours, and all the advantages of a
•use. victory were on the side of the Americans. Notwith-

standing Cornwallis claimed the victory, he retreated,
closely pursued by Greene. Cornwallis avoided a
battle and retreated to Wilmington, and from there
proceeded to Petersburg, Virginia. Greene moved to
South Carolina, where he had a tight at Hol)kirk's
Hill (April 25), with a force under Lord liawdon,
whom Cornwallis iiad left in command. Here Greene
was compelled to retreat, but Kawdon's loss was so
great that he soon after evacuated his main position at

Camden. During April and May, Greene swept through
the country, carrying the British posts in succession,
until the enemy were confined to three points, Ninety-
.X, Eutaw Springs and Charleston.
89. Having rested his army, Greene marched against

Eutaw Springs, where he found the British forces un-
der Colonel Stuart (Kawdon having resigned and sailed

for England) drawn up to receive him. A severe en-
gagement took place (September 8, 1781), both sides
claiming the victory. This was the hist general action
in South Carolina; the British, abandoning the open
country, retired to Charleston. Cornwallis arrived in

Virginia in May, 1781. Having received reinforcements,
he fortified himself at Yorktown, on the south side of

York river. Tarleton occupied Gloucester Point, op-
posite Yorktown. The British force in Virginia at this

time was about 8,000 men.
90. Meanwhile Washington, having been reinforced

l>y a lately arrived body of 6,000 French troops, under
liochambeau, was threatening New York. About this

time the French admiral, l)e Grasse. who had been en-
gaged against the English in the West Indies, came
north to co-operate a little while with Washington, and
it was resolved, instead of carrying out an attack
upon New York, which had been planned, to strike a
hard blow at Cornwallis in Virginia. The army of

Rochambeau marched from Newport to meet Washing-
ton in the highlands. Their destination was kept
secret, and the movements of both so artfully conti-ived

that Clinton supposed they were going to attack New
' York. He did not discover their object until they had

reached the Delaware. Sir Henry then sent out an ex-
pedition under Benedict Arnold to ravage Connecticut,
hoping thereby to cause Washington to return, but this

maneuver did not effect its object. Washington and
Rochambeau pressed forward with the utmost alacrity.

They received the gratifying intelligence that De Grasse
had already arrived with his fleet and had blockaded
the Chesapeake, thus cutting off the escape of the Brit-

ish by water. On September 30, 1781, the allies in-

\ege of vested Yorktown and Gloucester. After a siege of near-
orktowu. ly three weeks, Cornwallis, finding it no longer possible

to hold Yorktown, suri'endered his whole army of nearly
8,000 men to Washington (October 19, 1781). On that

day Clinton left New York to join Cornwallis. A week
later, when off the Virginia capes, he heard of the news
of the surrender. It was too late for him to be of any
service, and he returned to New York.

91. The surrender of Cornwallis sent a thrill of joy

through the country, and was the most decisive event
of the war. The territory of the thirteen states was
now restored to the jurisdiction of Congress, and the
contest decided in favor of America. The surrender of

Cornwallis was accepted both by the Americans and
the English in America as the end of the war. Con-
gress recommended the states to observe a day of

thanksgiving to God for the signal success of the Amer-
ican arms. The people waited impatiently for tlie two
governments to agree upon terms of peace. There were
after this a few encounters between the two armies, but
there was no general battle. The British still had posses-

sion of New York harbor and the surrounding country.

General Washington went into camp with his army at

Newburgh, on the Hudson. There he could keep open
communication between New England and the rest of

the country. The French allies remained in Virginia.

Generals Wayne and Greene drove such portions of the

British forces as remained in the Carolinas and Georgia

down to the sea-coast, and shut them up in Savannah
and Charleston. There they were protected by their

vessels. The people of Great Britain became clamor-
ous for peace. The obstinate king was still resolved
" never to consent to a peace at the expense of a separa-
tion from .America," but a resolution in favor of peace,
supported by the leading members, passed the House of

Commons February 27, 1782. The king was compelled
to dismiss Lord North and accept a ministry headed by
the Marquis of Rockingham, who was committed to the
policy of peace, and commissioners were appointed on
both sides to negotiate a treaty, hostilities being stopped
in the interval.

92. Much firmness and wisdom were shown by Messrs. The Treaty

Jay, Franklin, Adams and Laurens, the American com- °' Peace,

iiiissioners. Many questions were raised, an important
one of whicli was that of boundary, England wisliing
to keep the Ohio valley and part of Maine. The prop-
erty of the Tories had been confiscated; the English
wished it restored. England tried to exclude New Eng-
land from (he right to fish off tlie banks of Newfound-
land. These and other questions caused delay. Tlie
delay was increased by the efforts of France and Spain
to postpone the final settlement until they should get
all which they demanded as nations from Great Britain.
The preliminary articles of peace were settled at Paris
on the 30lh of November, 1782, and in September, 1783,

a formal treaty was signed. By this treaty Great Brit-
ain acknowledged the independence and sovereignty of
the United States, and a new nation took its place
among the governments of the earth.

93. The American army was now disbanded. During The Army
the progress of negotiations the temper of the officers '*'^'"""'^*

and soldiers was far from satisfactory. They had
received but a small portion of their pay, had often
suffered from absolute hunger, and were becoming
i-estless under their wrongs and neglect. Some of them
so far forgot themselves as to desire the establisijment
of a military despotism, and Washington received a
letter in which he was advised to declare himself king
—a proposition which he indignantly refused to enter-
tain for a single moment. Then anonymous letters

were circulated among the troops in March, 1783, tend-
ing to inflame their minds and advising them to organ-
ize for the purpose of enforcing Congress to grant their
demands. To counteract this movement Washington
called all the officers together, and in his subsequent
farewell address soothed them by kind words and
promises, and appealed to the noliler sentiments of the
heart. Thus the danger was dispelled, and on Novem-
ber 3, still glowing with patriotism, the soldiers sepa-
rated, resolved to endure all necessary privations. The
army certainly had been treated badly by both Con-
gress and the states, but there was some excuse for their

conduct in that the country was very poor, and ttiat,

after spending nearly $100,000,000 during the war, the
treasury was found at the end about •'i>40,000,000 in

debt. This was exclusive of the outlav of the separate
states, which amounted to $()0,000,OdO or $70,000,000

more.
On November 25, the British evacuated New York, Evacuatloa

and Washington's troops marched in by the way of y^^^"'
King's Bridge. On November 2, Washington issued his

farewell address to the army; on December 4, with a

heart full of love and gratitude, he bade his oflicers

adieu. It was a deeply affecting scene, and men, who
had braved the horrors of many a battle, now, as they
approached their beloved commander-in-chief, were
melted to tears and incapable of utterance. Washing-
ton then proceeded to Annapolis, at that time the seat

of Congress, and tendered his resignation as command- Washing-

er-in-cliief of the armies of the United States, and
J,°'J,|,f

"^^'^

immediately retired as a private citizen to his home at

Mount Vernon, on the Potomac, in Virginia.

V.—THE FOBM.VTION OF THE FKDEKAL CONSTITUTION.

94. The states were governed during the latter part

of the -War by "Articles of Confederation," proposed
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by Congress at tlie time of the Declaration of Independ-

ence, but not adopted until several years later. Nearly

all power was vested in the separate states, the federal

union being loose; there was no president or other

executive chief. During the war for independence the

army, which was called the Continental army, was
under the authority of the Continental Congress, and it

received its pay, when paid at all, in Continental cur-

rency. These two words, " Continental Currency,"

were placed at the head of the paper money which
Congress began to issue at the beginning of the war.

No other way of raising money to meet the military

expenses seemed clear to Congress than to issue this

currency, since there would be no revenue from duties,

as resolutions had been passed to have no trade with

Great Britain. All the colonies represented in Con-
gress agreed to redeem the bills which should be
issued, just as each colony had been accustomed to

redeem its own bills. At first the money was found to

be very useful, and its value was not questioned, as

nearly everyone tliought that the war woUld soon be
over. But the war dragged along ; Congress had been
obliged to issue bills to the amount of $30,000,000;

whether or not the colonies would be able to w'iu inde-

pendence was a matter of doubt ; the country was poor,

and it was not certain that the Confederation would
last. Under these circumstances people began to

refuse to take the money at the value printed
upon it.

Powers of 95. Under the " Articles of Confederation," adopted
Congress, jn 1777, the powers of Congress were but small. The

colonies were jealous of each other, and especially the
smaller of the larger, and so they all wished to give the
" Confederation," as it was called, just as little power
as they could. The new government was to be merely
a " firm league of friendship " between sovereign states,

which were to retain every power not " expressly

"

delegated to Congress. At this time Congress consisted
of but one house, in which each state had an equal
vote. There was no national executive head. Congress
retained the power to bori-ow money, but was not
authorized to raise money by taxes, or to fix the rate of

duties on foreign goods imported, or compel obedience
to any law. In fact, the provincial spirit which mani-
fested itself in the several colonies, so prevailed over
the spirit of nationality, as to completely take from
Congress all power of action, even in violent emer-
gencies, without the express consent of the several
provinces. This was a result of the "Articles of

Confederation," by which Congress was reduced from
a prompt and energetic exercise of power, assumed
and used for the general good, to a mere advisory
body, which, strictly speaking, had no authority at

all, for the very first article, after that giving title to

the instrument, made the following declaration :
" Each

state retains its sovereignty, freedom and independ-
ence, and every power, jurisdiction, and right which
is not by this confederation e.rpn'ssli/ deleirated In tlir

United Slates in Cunir>'<'-'>s assembled." Thus Congress
was bound, hand and foot, by the narrow-minded
jealousy of the several states. Important measures
required the votes of nine of the 13 states, and amend-
ments the votes of all. Congress alone could decide
upon the needed amount of money, but the power
of collecting the taxes was vested in the states, only.
Congress could decidedisputes between the states, but
it had no power to compel respect or obedience to its

decisions. It alone could make treaties with foreign
nations, but no individual state was bound to respect
those treaties, so far as Congress was concerned. Every
state had the power of regulating its own commerce,
both foreign and domestic. In truth, all the acts of

Congress were simply recommendations to the state
assemblies; and these recommendations were always
largely debated, oftentimes rejected, and never assented
to in reason to have their best effect. Washington
and the army and the Revolutionary cause were thus
nearly sacrificed by a states-right prejudice, as bad in

principle as it was slow and injurious in fact.

96. When Congress tried to borrow money in Europe,

it succeeded in getting some at high rates of interest.

But in the present state of the country foreigners were
slow to lend; they were not sure of getting their money
back again. They knew they would not if the states

failed in establishing their independence. And even if

they did, the question was, would they pay if peace
came? Under the then existing form of government it

seemed doubtful. The several states could raise money
to meet their obligations by taxing their citizens; thej
could also impose duties on articles of trade. The
government, as vested in Congress, could do neither ot

these things; it could only apportion to the several

states their share of the public expenses. If the states

refused to pay. Congress had no power to compel them.
Foreign countries, also, did not like to make treaties

with such a loose and feeble government. Washington
said: "We are one nation to day, and thirteen to-mor-
row ; who will treat with us on these terms?" Thus, both
Congress and tlie states struggled on, making more
paper money and borrowing at high rate of interest.

Laws were passed requiring the people to take the

paper money in payment of debts. But the currency
became more and more worthless, so that about the
middle of the war,sixteen hundred dollars of it was asked
for a suit of clothes. After the alliance with France.
the prospect brightened. People had more confidence
in the success of the United States, and it became easier

to borrow money in Europe. About this time, also,

Robert Morris, of Philadelphia, who thoroughly under-
stood the mistakes which had been made, was offered

the position of superintendent of finance. He accepted
the office only on condition that Congress should aban-
don the attempt to compel the people by law to take
the paper money in payment of debts. In 1781 Con-
gress passed a resolution that it would pay all its debts
in solid coin, and recommended the states to do the
same. It chartered the Bank of North America, and
this bank lent money both to the government and to

the people. At the close of the war the government
found itself deeply in debt. Part of this money was
due to foreigners, and part to the people of the country.
How this debt was to be paid, was the question to be
settled by the Confederation.

97. One way was through the sale of unoccupied lands.
When the Confederation was forming there was much
dispute and uncertainty about the w-estern boundaries
of the different colonies. Virginia, for example, claimed
the country now occupied by Kentucky, Indiana, Ohio
and Illinois. It was proposed that the states should
give up their western lands to the United States. Vir-
ginia was the first to do this, and other states followed
her example (1784). Congress used this property to pay
the debts of the government. It gave lands to oflicerg

and soldiers in payment of their claims. Many of

these moved out on their lands, and companies were
formed for colonizing, especially in the Ohio valley.

Congress could not go much farther. It could say
what taxes ought to be paid, and could recommend a
uniform rate of duties throughout the country ; but it

was obliged to ask the states to lay the taxes, to levy the
duties, and then to pay the money raised into the
treasury of Congress.

98. It was perceived that this would never do, that a
stronger form of government was necessary for the
welfare and pi-osperity of the country. Disorders
arose within the separate states, and a state of anarchy
in general prevailed. The western counties of North
Carolina undertook to form a state of their own, called
Frankland. The part of Virginia which afterward be-
came Kentucky, made a similar attempt. An extensive
rebellion in Massachusetts, led by an ex-captain in the
Continental army, named Daniel Shays (December,
1786), and directed against the collection of taxes, etc.,

for six months resisted the authority of the state. It

was finally put down by a military force under General
Lincoln. The one act of authority which Congress
could exercise was in providing for the government of

the country which had been ceded to it by the states.
This led to the passage of the important ordinance in

1787. By this ordinance all the district northwest of
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the Ohio was formed into one territory. Congress ap-
pointed a governor, a council and judges. The people
of the territory were allowed to choose their own as-
sembly and make their own laws. The most impor-
tant provision of the ordinance was that by wliich
slavery was forever excluded from the northwest ter-
ritory.

99. It was impossible for the country to go on as it

was. The states were separating from one another,
and from Congress. Congress could with difficulty
bring enough members together to form a quorum.
Scarcely anyone outside paid attention to what it did.
Least of all was it respected by foreign governments.
John Adams, who had Ijeensent as minister to England,
could hardly get a hearing there. Many of the states
refused or neglected to pay even their allotted shares
of interest on the public debt, and Congress had not
the power to compel payment. The national credit be-
came worthless. Foreign nations refused to make
commercial treaties with the United States, pre-
ferring rather to take advantage of the impotency
of Congress, and lay any burden upon American
commerce that they thought fit. In 1785, Algeria de-
clared war against the United States. Having no effi-

cient navy, Congress recommended the building of five

ships of war, but as it had the power to recommend
only, the ships were not built, and American com-
merce was left a prey to the Algerine pirates. Great
Britain still refused to carry out the treaty of 1783,
or send a minister to the United States. The federal
government was despised abroad, and disobeyed at
home.

100. Amidst this discouraging and confused state of

affairs, the more thoughtful of the people saw that
some change in the form of government was necessary
and so a convention of delegates was called to meet in

•entioD Independence hall, Philadelphia, May 14, 1787, in order
"• to decide upon a new constitution, and make, if possi-

ble, a stronger government, without doing harm to the
liberties of the people. The states sent their ablest
men to represent them. Many of the delegates had
been members of the first Congress. Among others,
Virginia sent Washington, Edmund Randolph, George
Mason, Madison and George Wythe; New York. Ham-
ilton ; Massachusetts, Rufus King, Strong and Gerry

;

Pennsylvania, Franklin, Robert Morris, Gouveneur
Morris and James Wilson ; New Jersey, Paterson ; Con-
necticut, Sherman, William S. Johnson and Ellsworth;
and South Cai'olina Rutledge and the two Pinckneys.
Washington was appointed president of the convention.

101. There was great difference of opinion among the
delegates regarding the question at issue, but all agreed
that it was necessary to give the government greater
authority. After a long discussion, lasting many
weeks, the convention drew up a constitution of the
United States (September 17, 1787) which was to take
the place of the Articles of Confederation. The con-
vention reported its work to Congress, and Congress
submitted it to the several states. By the terms of the
constitution, it must be ratified by nine states before it

could become the law of the land. Much opposition
was manifested toward its adoption. It was discussed
everywhere, and its every article was earnestly debated.
Hamilton, Madison and John Jay of New York pub-
lished a celebrated series of papers called " The Fed-
eralist," in which they went over all its features with
great thoroughness, showing the reasons for the action
of the convention. By this means they did much to

convince the people of the importance of the work done.
Delaware was the first to ratify the constitution, which
it did unanimously. Pennsylvania followed, ten days
afterward, with a two-thirds vote in favor. Eight
other states also ratified it, so that it went into effect in

1788. Of the three states which remained, New York
accepted the constitution in time to take part in the
first presidential election that same year. North Car-

olina accepted it during the year following; and Rhode
Island, last of all, in the year after that (1790). Thus
the old ''Confederation" came to an end and the new

"^o°- "Union" began.

Con-
iHou.

102. The opening words of the constitution are as
follows: "We, the people of the United States, in order
to form a more perfect union, establish justice, insure
domestic tranquility, provide for the common defense,
promote the general welfare, and secure the blessings
of liberty to ourselves and our posterity, do ordain and
establish this constitution for the United States of
America." This first sentence of the constiution is

often called the preamble, but no such term was applied
t3 it by the framers of the constitution, neither is it

found in the original manuscript. It is not a preamble
in any sense, but is the enacting clause—an integral
part of the constitution, stating that it was tlie people
of the whole United States who established it. A pre-
amble gives reasons why a resolution should be adopted
or enacted, but it is no part of the resolution or enact-
ment. The enacting clause, on the contrary, is man-
datory. No other part of a statute is more important.
Thus, this introductory sentence gives the authority
and the ends for which the constitution was made. It

was ordained by the people of the United States as a
nation, and for the purposes so admirably set forth in its

opening clause ; and wherever in the constitution the
words "United States" occur they signify the nation as
a whole; wherever the word "states" occurs, it denotes
the states considered separately, or as distinguished
from the nation.

103. The constitution contains seven articles, which
are subdivided into sections. Besides these seven ar-

ticles, fifteen amendments have been made to the con-
stitution, which are as binding as the original articles.

By the first article all legislative power is vested in the
Congress of the United States,which consists of a senate
and house of representatives. Under the Confederation
the whole governmental authority was vested in Con-
gress. There was no executive department and no judi-

cial. The first resolution adopted in the constitutional
convention stated that a national government ought to
be formed, consisting of supreme legislative, executive
and judicial departments. Most legislative bodies have
two houses. This is true of all the existing state gov-
ernments, and was true of all the states at the time the
constitution was framed, except Pennsylvania and
Georgia, which had but one each. The Continental
Congress had but one house. While there is a general
distribution of powers among the three great depart-
ments of government, the exercise of these powers is

not absolutely exclusive.
104. The federal house of representatives is descend-

ed, through the state houses of representatives, from
the colonial assemblies. It is an assembly represent-
ing the whole population of the country, as if the peo-

ple were all in one great state. It is composed of mem-
bers chosen every second year throughout the states.

A candidate for election to the house must be at least

twenty-five years old, must have been seven years a
citizen of the United States, and must be an inhabitant
of the state in which he is chosen. As the federal

Congress is a taxing body, representatives and taxes are
apportioned among the several states according to the
same rule, that is, according to population. At this

point a difficulty arose in the convention as to whether
slaves should be counted as population. If they were
to be counted, the power of the slave states in all mat-
ters of national legislation would be greatly increased.

The difficulty was adjusted by a compromise measure
according tc which five slaves were to be reckoned as

three persons. Since the abolition of slavery this pro-

vision has become obsolete, but until ISiiO it was a very
important factor in American history.

105. In the federal house of representatives, the great
states,of course.have much more weiglit than the small-

er ones. In 1790 the four largest states had 32 repre-

sentatives, while the other nine had only 33. The larg-

est state, Virginia, had ten representatives, to one from
Delaware. These disparities have increased. In 1880,

out of thirty-eight states, the nine largest had a majority
of the house, and the largest state. New York, had 34
representatives to one from Delaware. This feature in

the house of representatives caused the smaller states
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in the convention to oppose the whole scheme of con-

structing a new government. They were determined
that all the states, both great and small, sho'uld have

equal representation in Congress. Their prolonged op-

position threatened to ruin the whole plan, when a

method of compromise was fortunately discovered. It

was intended that the national legislature, in imitation

of the state legislatures, should have an upper house or

senate, and at first the advocates of a strong national

government proposed that the senate also should repre-

sent population. But it happened that in the state of Con-
necticut an unique governmental method had been adopt-

ed. There it had always been the custom to elect the gov-

ernor and upper house by a majority vote of the whole
people, while for each township there was an equality

of representation in the lower house. The Connecticut
delegates in the convention, therefore, being familiar

with a legislature in which the two houses were elected

on different principles, suggested a compromise. Let
the house of representatives, they said, represent the
people, and let the senate represent tlie states; let all

the states, great and small, be equally represented in

the senate. Such was the famous "Connecticut Com-
promise." Had this not been adopted the convention
would doubtless have broken up without accomplish-
ing its purpose. After it was accepted, and the jealous
fears of the smaller states allayed, the work yet to be
accomplished was comparatively easy.

106. Thus it came about that the upper house of the
national legislature is composed of two senators from
each state. As they represent the state, they are
chosen by its legislature and not by the people. They
are chosen for a term of six years, and one-third of the
number of terms expire every second year, so that,

while the whole senate may be renewed by the lapse of

six years, there is never a "new senate." The senate
has thus a continuous existence and a permanent or-

ganization, whereas each house of representatives ex-
pires at the end of a two-years' tei'm, which is usually
known as a "congress," and is succeeded by a "new
house." A candidate for the senatorship must be at

least thirty years of age, must Lave been nine years a

citizen of the United States and must be an inha/bitant
of the state which he represents.

107. Congress must assemble at least once ia every
Assembling, year, and the constitution appoints the first Monday in

December for the time of meeting; but Congress can,
if necessary, enact a law changing the time. The es-

tablished custom is to hold the election for repre-
sentatives on the same day as the election for president,
the Tuesday after the first Monday in November. As
the period of the new administration does not begin
until the fourth day of the following March, the new
house of representatives does not assemble until the
December following that date, unless the new president
should think it necessary to call an extra session of

Congress at an earlier date. Each house is judge of

the elections, qualifications and returns of its own
members, determines its own rules of procedure and
may punish its members for disorderly behavior, or by
a two-thirds vote expel a member. Absent members
may be compelled, under penalties, to attend. Each
house is i-equired to keep a journal of its proceed-
ings, and at proper intei-vals to publish it, except
such parts as for reasons of public policy should be kept
secret.

108. Senators and representatives receive a fixed sal-

ary by law, which is paid out of the public treasury.
In all cases, except treason or felony or breach of the
peace, they are privileged from arrest during their at-

tendance in Congress, as also while on their way to it,

and while returning home; "and for any speech or de-
bate in either house they shall not be questioned in any
other place." During the session of Congress neither
house may, without the consent of the other, adjourn
for more than three days, or to any other place than
that in which Congress is sitting. No person can at
the same time hold any civil oiBce under the United
States government and be a member of either house of

Congress.

Time of

Privileges
j>f mem-
'bers.

109. The vice-president is the presiding ofiioer in the
isenate, with power to vote only in case of a tie. The
house of representatives elects its presiding officer,

who is called the Speaker. In the early history of the
House of Commons, in England, its presiding officer

was naturally enough its spokesviari. He could speak
for it in addressing the crown. Instances of tliis kind
occurred during the fourteenth century, until, in 1376,

the title of Speaker was definitely given to Sir Thomas
Hungei'ford, and from that date the titl* has always
held. The same title was given to the presiding officers

of the American colonial assemblies, and thence it

passed on to the state and federal legislatures.

The Speaker presides over the debates, puts the
questions and decides points of order. He also

appoints the committees of the house of representa-
tives.

110. The house of representatives has the sole

power of impeachment, and the senate has the sole

power to try all impeachments. When tlie president
of the United States is tried, the chief justice of the
supreme court must preside. As a precaution against
the use of impeachment for party purposes, a two-
thirds' vote is required for conviction. In case of con-
viction the judgment cannot extend further than "to
removal from office, and discjualification to hold or
enjoy any office of honor, trust or profit under the
United States;" but the person convicted is liable

afterward to be tried and punished by the ordinary
process of law.

111. The constitutional provisions for legislation are
admirably simple. All bills for raising revenue must
originate in the lower house, but the upper house may
propose or concur with amendments as in the case of
other bills. After a bill has passed both houses, it must
go to the president for his approval. If he approves it,

be signs it, and it becomes a law. If he disapproves
it, he returns it to the house in which it originated,
with a written statement of his objections, which must
be entered in full upon the journal of the house. The
bill is then reconsidered, and if it obtains a two-thirds'
vote it is sent, together with the objections, to the other
house. If it passes there by a two-thirds' vote, it be-
comes a law. Otherwise, it fails. If the president
keeps a bill longer than ten days (Sundays excepted)
without signing it, it becomes a law without his signa-
ture, unless Congress adjourns before the expiration
of the ten days, in which case it fails to become a law,
just as if it had been vetoed. This method of vetoing
bills just before the expiration of Congress, by keeping
it in one's pocket, so to speak, was styled a " pocket
veto," and was first employed by President Jackson
in 1829.

112. By the constitution, Congress has the power
" to lay and collect taxes, duties, imposts and excises,

to pay the debts and provide for the common defense
and general welfare of the United States," but all

duties, etc., were to be uniform throughout the United
States. Other powers are naturally attached to this

—

such as the power to borrow money on the credit of

the United States; to regulate foreign and domestic
commerce; to coin money and fix the standard of

weights and measures; to provide for the punishment
of counterfeiters; to establish post-oflSces and post-

roads; to issue copyrights and patents; to establish

courts inferior to the supreme court; to punish of-

fenses committed on the high seas, or against the law
of nations; to declare war, grant letters of mai-que and
reprisal, and make rules concerning captures on land
and water; to raise and support an army and navy (no
appropriation to be for more than two years), and to

make rules for the regulation of the land and naval
forces ; to provide for calling out the militia to suppress
insurrections and repel invasions, and to command the
militia while actually employed in the service of the
United States. The several states, however, 'were to
train their own militia and appoint the officers. Con-
gress may also establish a uniform rule of naturaliza-
tion, and uniform laws on the subject of bankruptcies,
but it has not yet done so. It was also empowered to
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establish a national capital or federal district (which is

the District of (Columbia, containing the city of Wash-
inton), to exercise exclusive control over it and over
forts, magazines, arsenals, dockyards and other need-
ful buildings, which it erects within the several states
upon lands purchased for such purposes with the con-
sent of the state legislature; and finally, " to make all

laws which shall be necessary and proper for carrying
;nto execution the foregoing powers and all other
powers vested by this constitution in the government
of the United IStates, or in any department or otiiee

thereof." This last clause may be called the elastic
clause of the constitution. It has been the subject of

continued debate, and has undergone a gi-eat deal of

stretching for one purf)08e and another. It was a pro-
found disagreeinent in the interpretation of this clause
which, after 1789, divided the American people into two
great political parties.

113. The national authority of Congress is further
sharply defined by the express denial of sundry powers
to the several states. The states are expressly forbid-
den to impose any duties on imports or exports, except
for inspection charges, which must be passed over to
the treasury of the United States; to make treaties of

any kind; to lay any duty on tonnage; to keep troops
or ships of war in time of peace; to engage in war
unless actually invaded, or in such imminent danger as
will admit of no delay ; to grant letters of marque and
reprisal ; to coin money ; to emit bills of credit ; to
make anything but silver a legal tender ; to pass any
bill of attainder, fJ /)os(/ac«o law, or law impairing the
obligation of contracts, or to grant any title of no-
Ijility.

114. Some express prohibitions were laid upon the
national government. Duties may be laid upon im-
ports, but not upon exports. Duties and excises must
be uniform throughout the country, and no commercial
pi'eference can be shown one state over another. The
privilege of the writ of habeas corpus cannot be suspended
except ''when, in cases of rebellion or invasion, the public
safety may require it." A census must be ta-ken every
10 years in order to adjust representation, and no direct
tax can be imposed except according to the census.
Xo bill of attainder, or e.r post facto law, can be passed.
A bill of attainder is a special legislative act by which
a person may be condemned to death, or to outlawry
and banishment, without the opportunity of defending
himself, to which he is entitled in a court of law.
Congress can grant no title of nobility, and no federal

•officer can accept a present, office, or title from a
foreign state without the consent of Congress. "Ko
religious test shall ever be required as a qualification

to any office or public trust under the United States."
Money is to be taken from the treasury only in con-
sequence of appropriations made by law.

115. No one is eligible to the ofiice of president un-
less he is a native born citizen. The candidate must
he at least 35 years old, and must have been 14 years a
resident of the United States. The president's term of

office is four years. The constitution says nothing
about his re-election, and there is no written law for-

bidding his being re-elected many times. Some of the
presidents have served two consecutive terms, and it

seems to have become the established custom not to go
beyond that. The president is solemnly sworn to
execute his office faithfully, and " to preserve, protect,

and defend the constitution of the United States" to
the best of his ability. In case of his death, resigna-

tion, or inability to perform the duties of his office, the

vice-president takes his place; and. in the case of the
inability of both, the members of the cabinet succeed
in the order prescribed in the Presidential Succession
Act of 1886. The president is commander-in-chief of

' the military and naval forces of the United States, and
of the militia in the several states actually engaged in

the service of the United States; and he has the pre-

rogative of granting reprieves and pardons for offenses

against the United States, except in cases of impeach-
ment. He can make treaties with foreign powers; but

no treaty is valid unless confirmed by a two-thirds'

I
vote of the senate. He appoints ministers to foreign
countries, consuls, and the greater officers, such as the
heads of executive departments and judges of the
supreme court, and all other officers whose appoint-
ment Congress has not vested in other officers; but
all presidential appointments are to be confirmed l>y

the senate. When vacancies occur during the recess
of the senate, he may fill them by granting commis-
sions to expire at the end of the next session. He
commissions all federal officers. He receives all foreign
ministers. He may summon either or both houses of
Congress to an extra session, and il the two houses
disagree in regard to the time of adjournment, he may
adjourn them to such a time as he thinks best, but, of

course, not beyond the time fixed for the beginning
of the next regular session. The president must from
time to time make a report to Congi-ess on the state
of affairs in the country, and suggest such a line of

policy or such special measures as may seem proper to
him. Thisreport has taken the form of an annual written
message. He may also call upon the heads of depart-
ments for an opinion, in writing, on any subject re-

lating to such department. The president is paid
by the United States, and his salary is not to be
increased or diminished by Congress during his term
of office. The act authorizing any increase must
apply only to the successors of the president who signs
the act.

11*1. The constitution made no express provision for

the creation of executive departments, but left the
matter to Congress. At the beginning of AVashington's
administration three departments were created—those
of state, treasury and war, and an attorney-general was
appointed. Since then the number of departments has
been increased, until now (1890; there are eight: those
of state, of the treasury, of war, of the navy, of the
post-office, of the interior, of justice, and of agriculture.
Thechief officer of each department is called its secretary.
The secretaries of these departments are the president's
advisors, and constitute his cabinet. They are selected
by the president and are confirmed by the senate, but
are responsible to no one but the president.

117. The secretary of state ranks first among the
cabinet officers. He is the minister of foreign affairs,

and is the only officer who is authorized to communicate
with other governments in the name of the president.
He is at the head of the diplomatic and consular service,

issuing instructions to the United States ministers
abroad, and taking a leading part in the negotiation of

treaties. He keeps the national archives, and superin-
tends the publication of laws, treaties and proclama-
tions, and he is the keeper of the great seal of the
United States. The cabinet officer next in rank is the
secretary of the treasury. He conducts the financial

business of the country, superintends the collection of

revenue, and gives warrants for the payment of moneys
out of the treasury. He also superintends the coinage,
the national banks, the customhouses, the coast-survey
and lighthouse system, the marine hospitals, and life-

saving service. He sends reports to Congress, and sug-
gests such measures as seem good to him. He is aided
by two assistant secretaries, six auditors, a register,

a comptroller, a solicitor, a director of the mint,
commissioner of internal revenue, chiefs of the
bureau of statistics and bureau of printing and engrav-
ing, etc.

118. The war and navy departments need no special

description here. The war department is divided into

ten bureaus, among which is the weather bureau, pre-

sided over by the chief signal officer. The navy depart-
ment consists of eight bureaus, and among its many
duties it has charge of the naval observatory at Wash-
ington, and publishes the nautical almanac. The de-
partment of the interior is divided into eight bureaus.
It deals with public lands, pensions, patents, Indian
affairs, education, public documents, and the census.
The postmastier-general's department has to do with the
postal affairs of the country. The attorney-general's
department was organized in 1870 into the department
of justice. Th/ attorney-general is the president's legal
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adviser, and represents the United States in all

law suits to which the United States is a party.

The agricultural department, which was created in

1889, superintends the agricultural interests of the

country.
119. The best method of electing the president was

a question whicli perplexed the constitutional conven-
tion as much as any other. To submit the election of

an officer so exalted to the proper vote, was regarded
with general distrust. At one time the convention de-

cided to have the president elected by Congress, but
there was a grave objection to this; it would be likely

to destroy his independence and make him the mere
creature of Congress. At last the plan of an electoral

college was devised. Each state is entitled to a num-
ber of electors equal to the number of its representa-
tives and senators together; and the electors choose the
president and vice-president, meeting at their state cap-

itals for that purpose, and sending separate certificates

of their choice of president and vice-president to the
presiding officer of the Senate at Washington. No fed-

sral senator or representative, or any person holding
sivil office under the United States, can serve as an
elector. Each state may appoint or choose its electors

In such a manner as it sees fit ; at first, they were more
often then otlierwise chosen by the legislatures ; now
they are always elected by the people. The day of

election must be the same in all the states. By act of

Congress the electors are to be cliosen on the Tuesday
after the first Monday in November.

120. It was the original intention that the electors
should be left free to make their own choice, and there
are instances in early years of electors of one party
voting for personal friends of the opposite party. At
first the electoral votes did not state whether the candi-
dates named in them were candidates for the presi-

dency or vice-presidency. Each elector simply wrote
down two names, only one of which could be the name
of a citizen of his own state. In the official count, the
candidate who had the highest number of votes, pro-
vided they were a majority of the whole number, was
declared president, and the next highest became vice-

president. The natural result of this was seen in the
first contested election in 1796, which gave the presi-

dency to John Adams, while his antagonist, Thomas
Jefferson, became vice-president. In 1800, Jefferson
and his colleague Burr received exactly the same num-
ber of electoral votes. This threw the election into the
house of representatives, and such intrigues followed
for the purpose of defeating Jefferson that the country
was threatened with civil war. This necessitated a
change in the method of election. In 1804, the twelfth
amendment was adopted. The method by this amend-
ment was changed so that the electors make sepa-
rate ballots for president and vice-president. In the
official count the votes for the president are first counted.
if no candidate has a majority, then the house of rep-
resentatives must immediately choose the president
from the three names highest on the list. In this choice
the house votes by states, each state having one vote

;

a qi"<jrum for this purpose must consist of at least one
member from two-thirds of the states, and a majority
of all the states is necessary for a choice. Then if no
candidate for the vice-presidency has a majority, the sen-
ate makes its choice from the two names highest on the
list. A quorum for the purpose consists of two-thirds of

the whole number of senators, and a majority of the
whole number is necessary to a choice.

121. In 1877 an unforeseen difficulty arose, and one
tor which no provision had been made. During the
presidential contest between Tilden and Hayes, South
Carolina, Florida and Louisiana had each set up rival
governments. Ballots for Tilden and ballots for Hayes
were sent in at the same time by the two hostile sets ot

electors in each of these states, each list being certified

by one of the two rival governors in the same state. In
the absence of any recognized means of deciding which
ballots to count, the two parties in Congress submitted
the result to arbitration. An "electoral commission"
was created for the occasion, consisting of five sena-

tors, five representatives and five judges of the supreme
court. By this expedient, a clumsy one perhaps, the
difficulty was tided over. The question of confiicting

returns has at length been set at rest by the act of 1887,

which provides ttiat no electoral votes can be rejected
in counting, except by the joint action of both houses of

Congress.
122. The judiciary is the third of the three great de-

partments of the general government. Tlie constitu-
tion itself provides for one supreme court, but leaves it

to Congress to determine how many inferior courts
should be established. The organization of the supreme
court is also left to Congress. The chief reason why a
national judiciary is necessary in addition to the state
systems is that the state judges might be biased in favor
of their own state. Laws of Congress often bear with
greater hardship on some states than others, and pub-
lic opinion, in those states upon whom the burden lay,

miglit be so strong in opposition, that no judge elected
and supported by those people would sustain it. But
if the judge belonged to a national system, and tluis

represented and was supported by the whole nation, he
would have nothing to fear, and thus his decision would
be more impartial. The experience of the Confedera-
tion taught this. The national judiciary consists of

three grades of courts: The supreme court, the circuit

courts and the district courts. The supreme court is

the liighest in the land, and was established by the
constitution itself. The others were established by
Congress. The supreme court consists at present of a
chief justice and eight associate justices, and its juris-

diction is almost wholly appellate; that is, cases are not
tried in it, but it only hears appeals from other courts,

and that only in the most important cases. It has orig-

inal jurisdiction in a few cases. Of the circuit courts
there are nine in the country. Each of the nine judges
of the supreme court is also presiding judge of a
circuit court. The area of the United States, not
including the territories, is divided into nine cir-

cuits, and in each circuit the presiding judge is

assisted by special district judges. The circuits are
divided into fifty-six districts and in each of these
there is a special district judge. The districts never
cross state lines. They cover each a state or a part of

a state.

128. By the constitution, the judges hold office dur-
ing good behavior. In no other department of the gen-
eral government are offices held for so long a term.
The purpose is to insure a correct and impartial admin-
istration of justice by making the judges independent
of conflicting parties. The object of the framers of the
constitution was to remove them as far as possible from
undue political influences. As with the president, so

in this case. Congress, though it fixes the salaries of

the judges, cannot diminish them while in office. The
jurisdiction of the federal courts does not extend to all

kinds of cases, but only to such as the constitution
specifies. The cases enumerated in the constitution in

which the national courts have jurisdiction may be di-

vided into three general classes, (1) those arising under
the constitution, the laws of Congress and treaties, (2)

those affecting foreigners, and (3) those between differ-

ent states or the citizens of different states. Cases
which arise under the constitution, laws or treaties of

the United States may be those where a person is given
a right by the constitution, etc., which he does not have
by the laws of his state, as, for instance, a right to sue
an infringer of a patent granted to him, or where lie

violates a law of Congress or treaty, as in counterfeiting
coin, or doing anything forbidden by a treaty, or where
any question arises as to the meaning of the constitu-

tion, laws or treaties of the United States, or as to

whether a law of Congress is constitutional or not. In
these cases it makes no difference whether the parties
are citizens of the same state or not. The jurisdiction is

given to the national judiciary for two reasons: First,

in order that, in the interpretation and enforcement of

its own laws, it may not be dependent on the states

;

and second, in order that the interpretation may be
uniform throughout the country.
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124. In cases affecting foreigners the decision prop-
erly belongs to the federal courts, for the reason that if

a foreigner is injured here, the nation, and not the
state, is respousiVjle to the foreigner's government;
therefore, the nation, and not the state, should make
redress for the injury. And where the foreigner is an
ambassador, or other minister, the supreme court has
criginal jurisdiction in the case. Admiralty jurisdic-
tion is also given to the federal courts, for the reason
that many admiralty cases affect foreigners. Another
reason is that admiralty is a part of the regulation of

commerce, which is a subject taken away from the states
and given entirely to the United States.

125. The third class of cases in which the federal
courts have jurisdiction, is where the parties on the
two sides, plaintiff and defendant, are either two dif-

ferent states, or citizens of different states. The federal
courts are to decide controversies between two or more
states; because, domestic tranquility requires that the
contention of states should be peacefully terminated by
a common judicatory and because, in a free country,
justice ought not to depend on the will of either of the lit-

igants. They are to decide controversies between a
state and the citizens of another state; because, in case
a state (which comprehends all its citizens) has de-
mands against some citizens of another state, it is

better that she should prosecute their demands in a
federal court than in a court of the state to which
those citizens belong, the danger of irritation and
criminations arising from apprehensions and suspicions
of partiality being thereby obviated. They are to de-
cide contro^'ersies between citizens of the same state
claiming lands under grants of different states; be-
cause, as the rights of the two states to grant the land
are drawn into question, neither of the two states ought
to decide the controversy.

126. The judicial power of the United States extends
to all cases of law and equity arising under the consti-
tution and laws thereof, and to treaties made under
their authority. But there are two kinds of jurisdiction,
original and appellate. Original jurisdiction is juris-

diction of a cause from its beginning. If a party can
begin his suit in the circuit court, for instance, then
that court has original jurisdiction in the case. If he
cannot bring his case into the circuit court until it has
been tried in some lower court, then the circuit court is

said to have appellate jurisdiction. Appeal lies from
the district court to the circuit court when the matter
involved is of a value greater than ifoOO, and from the
circuit court to the supreme court when $5,000 or more
is involved.

127. No direct suit can be brought against the United
States, either by a citizen or a state, without the author-
ity of an act of Congress. But in 1855 Congress estab-
lished a court, called the court of claims, in which
those having claims against the United States may
bring a suit in the ordinary way. The demand is pre-

sented to the court by petition, setting forth specifically

its origin and nature, and the party is allowed to prove
it by the same rules of evidence which are usually
adopted in a court of justice. If a claim is established
Congress makes provision for its payment. An attor-

ney, called the solicitor of the United States, appears
before this court in behalf of the government.

128. In the constitution, treason is made to consist

only in levying war against the nation, or in adhering
to its enemies, giving them aid and comfort. The
purpose was to make the meaning as definite as possi-

ijle, so that all opportunity for constructive treason
might be removed. It has been decided by the court
that there must be an actual levying of war; that a con-

spiracy to subvert the government by force is not trea-

son. But if war be actually levied, that is, if a body of

men be actually assembled for the purpose of effecting

by force a treasonable purpose, all those who i)erform

any part, however minute, or however remote from the

scene of action, and who are actually leagued in the
general conspiracy, are to be considered as traitors.

Conviction of treason requires the testimony of two wit-

negses to the same overt act of treason, or a confes-

sion in open court. A private confession passes for

nothing. To Congress is given the power to declare
the punishment of treason," but no attainder of trea-

son is to work corruption of blood, or forfeiture, except
during the life of the person attainted." The attainder

spoken of in this clause must be that connected
with the judgment pronounced by a court, and not
a legislative attainder, for we have already seen that
Congress is forbidden, as also the states, from passing
any bill of attainder. Congress might provide for

a judicial attainder in the case of treason, but the
effects of this attainder must be limited to the life of the
offender.
As treason is a crime against sovereignty, a violation

of one's allegiance, there can be no treason against a
particular state. The states, however, have always
asserted their power to punish for treason against them
individually. It has never lieen fully maintained in

practice ; but the theory had its effect in the secession
period. If a state, by its courts, punishes treason, it

must not be as treason against itself, but as treason
against the union ; and in this view the propriety of
that state legislation which affixes to it particular pen-
alties, is doubtful.

129. Article IV of the constitution contains a number
of important provisions, most of which affect the rela- Relations

tions of the states to each other, and to the general "^ S'»'e.

government. The first one is in regard to the effect

which the laws, records and judgments of one state
shall have in another, and the provision is that they
shall have full effect everywhere. No state can grant Privileges

privileges to its own citizens, from which the citizens of of citizens,

other states are excluded. 'There must be an equality
of citizenship everywhere. Without such a provision,
any state might deny to citizens of other states the
right to buy and hold real estate, or to become voters
after living in the state the prescribed time, or to enjoy
equal privileges in trade or business. The subject of Fugitive

delivering up fugitives from justice, is one which, criminals,

among different nations, has involved some doubts.
The constitution of the United States, however, pro-

vides that they shall always be given up to those who,
in the states, have a right to require it. By the com- Fugitive

mon law, a slave escaping into a non-slaveholding state slaves.

became free. But the constitution provided that fugi-

tive slaves were to be surrendered to their owners.
Escaped slaves were, under this provision, returned to

the South up to 1861. The clause is, of course, obsolete
now.

130. The constitution provides for the admission of xew
new states to the union, but it does not allow a state to estates,

be formed within another state. A state cannot "be
formed by the junction of two or more states, or parts
of states, without the consent of the legislatures of the
states concerned, as well as of the Congress." Shortly
before the making of the constitution, the United States
had been endowed for the first time with a public
domain. The territory northwest of the Ohio river The
had been claimed, on the strength of old grants anil Northneat

charters, by Massachusetts, Connecticut, New York and i«"itory.

Virginia. In 1777 Maryland refused to sign the
Articles of Confederation until these states should
agree to cede their claims to the United States, and
thus, in 1784, the federal government came into pos-

session of a magnificent territory, out of which five

great states—Ohio, Indiana, Illinois, Michigan and Wis-
consin—have since been made. While the federal con-
vention was sitting at Philadelphia, the Continental
Congress at New York was doing almost its last, and
one of its greatest, pieces of work in framing the ordi-

nance of 1787 for the organization and government of

this newly acquired territory.

131. In 1803 the vast territory of Louisiana, compris-
ing everything (except Texas) between the ilississippi

river and the crest of the Rocky Mountains, was pui--

chased from France. A claim upon the Oregon terri-

tory was soon afterward made by discovery and explora-

tion, and finally settled in 1846 by treaty with Great
Britain. In 1848, by conquest, and in 1853 by purchase,

the remaining Pacific lands were acquired from Mexico.
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All of this vast region has been at some time under
territorial government. As for Texas, on the other

hand, it has never been a territory. Texas revolted

from Mexico in 1836, and remained an independent

state until 1845, vphen it was admitted to the union.

Territorial government has generally passed through

three stages: First, there are governors and judges

appointed by the president ; then, as population

increases, there is added a legislature chosen by the

people, and empowered to malie laws subject to con-

firmation by Congress; finally, entire legislative inde-

pendence is granted. The state is then ripe for admis-

sion to the union as a state.

Guarantee 132. The national government was to guarantee to
clause. gj^gij of ffjg states a republican form of government and

to protect each of them against invasion or, on appli-

cation of the legislature or governor, against domestic
violence. This clause makes a republican government
necessary in every state. It is equivalent to saying

that no other shall be permitted to be established.

This is the only instance in the constitution where
the government has a duty enjoined upon it, while
the particular department is not mentioned. Here
the obligation is from the United States to the states;

but whether it be exercised by the president or by
Congress is one of the questions that has grown out of

the reconstruction measures. In the case of Rhode
Island the supreme court held: "It rests with Con-
gress to decide what government is the established one
in a state. For, as the United States guarantees to each
state a republican government. Congress must neces-

sarily decide what government is established before it

can determine whether it is republican or not. And
when the senators and representatives of a state are
admitted to the councils of the union, the authority of

the government under which they are appointed, as

well as its republican character, is recognized by the
proper authority."

Republican 133 The constitution does not define a republican

ment.° government. The national government may be as-

sumed to be republican in form, and thus a model for

the states. Mr. Madison says: " We may define a re-

public to be a government which derives all its powers,
directly or indirectly, from the great body of the peo-

ple, and is administered by persons holding their offices

during pleasure, for a limited period, or during good
behavior." Farrar says: "The principle of republic-

anism is the equal right of the people, the citizens, all

the members of the body politic. In theory it is the
government of public opinion. The fundamental prin-

ciples of right and justice for the government, the
representative character of the governors, and their

practical responsibility to the governed, are the essen-
tials of republicanism,

state gov- 134 xhe constitution indirectly requires various pro-
ernments.

yigigj^g ;„ the State governments by enjoining duties.

The senators of the United States are to be elected by
the state legislatures. Members of the house of rep-
resentatives are to be elected by the same electors

as vote for the members of the most numerous branches
of the state legislatures. The executives of the states
are often referred to. The judges are to take oath to

obey the constitution of the United States. Thus, the
states must have three great departments, the legisla-

tive, executive and judicial. The legislature must be in

two branches, and the most numerous branch must he
elected by the people. The states are supposed to have
written constitutions.

135. One of the strongest objections urged by its

apponents, against the adoption of the constitution as

it came from the hands of the convention, was the
want of a recognition of certain rights of citizens. To
meet this objection, in September, 1789, the first ten
amendments were proposed by Congress, and in De-
cember, 1791, they were declared in force. Theses ten
amendments which are called a " Bill of Rights," be-

cause they contain a list of the rights deemed most
important to the liberty of the people, do not change
any original provision of the constitution. They act

merely as restrictions and limitations upon the powers

of Congress, and were deemed unnecessary by those
who framed the constitution for the reason that these
rights were so generally acknowledged, and that the
powers of Congress were limited to those expressly
granted to it. But as several of the state conventions
had, at the time of adopting the constitution, expressed
a desire that declarations and guarantees of certain
rights should be added in order to prevent miscon-
struction and abuse, the first Congress, at its first

session, proposed twelve amendments, ten of which
were ratified by the requisite number of states. These
amendments forbade the establishment of any religion

by Congress, or any abridgment of freedom of worship,
of speech, or of the press, or of the popular right to

assemble and petition the government for redress of

grievances, the billeting of soldiers, unreasonable
searches or seizures, or general warrants, trials for

infamous crimes except through the action of a grand
jury, subjecting a person for the same offense to be
twice put in jeopardy of life or limb, compelling him
to witness against himself in criminal cases, the taking
of life, liberty, or property without due process of law
or without compensation for property, and the demand
of excessive bail, or the imposition of excessive or of

cruel or unusual punishments. They confirmed the
right of the people to keep and bear arms, to a jury
trial from the vicinage in criminal cases or in cases
involving more than twenty dollars, to a copy of the
indictment, to the testimony against the prisoner,

to compulsory process in his behalf, and to coup-
sel for him. Finally, it is declared that " the enu-
meration of certain rights shall not be construed
to deny or disparage others retained by the people,"

and that " the powers not granted to the United
States by the constitution, nor prohibited by it to the
states, are reserved to the states respectively, or to the
people."

136. All the debts of the federation, and its engage-
ments, were made binding on the new government;
and the constitution, and the laws and treaties to be
made under it. were declared to be " the supreme law .-supreme

of the land ;" tlie judges in every state were to be bound
jj[JJ,j**^

"^

thereby, "anything in the constitution or laws of any
state to the contrary notwithstanding." The language
of this cause is clear and explicit. The people of tlie

United States established this constitution for the
United States. It was the work of the nation itself,

and was binding in every part of the republic. This
clause was intended to affirm the supremacy of the
national government over the state governments. If

the constitution was not the supreme law of the land
it would not be a constitution, it would be a nullity.

Its supremacy is necessarily involved in the instrument
itself, yet it was necessary to declare it, in order that
all might understand it and no room be left for

controversy.

VI. THE GOVERNMjJNT UKDER THE CONSTITUTION.

137. As soon as the constitution had been ratified by
the requisite number of states. Congress named the
first Wednesday in January, 1789, as the day for the
choice of electors, the first Wednesday in February for

the choice of president and vice-president, and the
first Wednesday in March for the inauguration of the
new government at New York city. The last date fell

on the 4th of March, and this has been the limit of each
president's term since that time. The election took
place at the appointed time, and when the votes of the

electors were counted before Congress it was found
that George Washington had been unanimously elected
president, and that John Adams, standing next on the
list, was vice-president. Before the inauguration, the
old Confederate Congress had "given up the ghost."
On October, 1788, its record ceased, and for nearly six

months the United States was without any national
government. The contest for nationality had been suc-
cessful, and the old order of things passed away for-

ever.
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e eoiiai- 138. The nation over which George Washington wasn of the called to preside in 1789 was a third-rate powerTinferior
in population and wealth to Holland, for example and
about on a level with Portugal or Denmark. Tlie'lirst

e first census was taken in 1790, and the population was then
's"8. four millions. The people were thinly scattered through

the thirteen states between the Atlantic and the AUe-
ghanies, beyond which mountainous barrier a few hardy

t

pioneers were making the beginnings of Tennessee
Kentucky, and Ohio. Roads were few and bad, none
of the great rivers were bridged, mails were irregular
There were few manufactures. There were many
traders and merchant seamen in the coast towns of the
north, but tlie great majority of the people were
farmers, who lived on the produce of their own lands, i

w'inf n,''-'", "f"fr"'°"'' l""^,
Joui'neys. Hence, the dif- Hamilton; wTs so'onlompTeteWreVlT.rJdferent pa 3 of the country knew very little about each 141. The next step was to

'^'^^ ""*^"

other, ana entertained absurd prejudices, and the
• - " '^

sentiment of union between the states was extremely
weak. East of the Alleghanies tlie red man had ceased
to be dangerous, but tales of Indian.^ massacre still came
from regions no more remote than Ohio and Georgia.
Spain still held vast possessions west of the Mississippi
The only other power which had possessions in Noyfh
America was England. The feeling entertained toward
the states in England was one of mortification and
chagrin, accompanied with the hope that the half-
formed union would fall to pieces, and its separate states
be driven by disaster to beg to be taken back into the
British empire. The rest of Europe knew little about
the United States, and cared less,

"f^f'i""
^^^- ^^ '^"^ ^"'^^^ these circumstances that the young

01 tlie government began its career, and it was fortunate for
it that it began under the auspices of such an ad-
ministration as Washington's. Congress met in New
York, March 4, 1789. It adopted twelve amendments
to the constitution, ten of which, as has been shown,
were ratified by the states. But the most pressing
business before Congress was to obtain money to pay
ihe debt of the Confederation. This difficult work was
80 successfully accomplished that little change has been
found necessary in financial methods from that day to
this. Washington's cabinet consisted of Thomas Jef-
ferson, as secretary of state; Alexander Hamilton, as
secretary of the treasury ; and Henry Knox, as sec-
retary of war. John Jay was appointed chief justice,
and Edmund Randolph attorney-general. The finan-
cial success of the government was mainly due to
the organizing genius of Hamilton, assisted by the
skill and tact of Madison, as leading member of the
house of representatives. Hamilton saw, in the pay-
ment of the national debt, an opportunity to give
strength to the United States in the eyes of foreign
nations. He saw also that it gave an opportunity to
bind the states in a more perfect union. He proposed

ton's three measures : First, that the government should
assume the foreign debt of the Confederation, and pay
it in full; secondly, that the domestic debt, which
seemed to have been virtually repudiated, should like-
wise be assumed and paid; thiidly, that the debts of
the separate states should also be assumed and paid
by the federal government. The first proposition was
adopted unanimously. The second was opposed on the
ground that it would only benefit speculators, who had
bought up United States securities at a discount, out,
by dint of forcible reasoning, the measure was cf /ried.
The third measure caused great debate, and met with
violent opposition. There was a fierce and bitter fight
over it, which at last was only settled by gi-eat political
manipulation.

lists 140. There were already two parties in the country,
llgtg.the Federalists, who desired a strong general govern-

ment, and whr had urged the people to accept the con-
stitution, and the anti-Federalists, who wished to give
more power to the state governments, and less to the
general government. Hamilton was the leader of the
Federalist party, and the anti-Federalists united to de-
feat his last measure. At this time the site of a federal

Delaware river, while the southerners were determined
to have it no further north than the Potomac. Hamil-
ton was bent on carrying his point, and took advantage
of this dispute. He persuaded two Virginian Congress-
men to change their votes and support his measure. In
return, he promised to use his infiuence to have the cap-
ital located on the banks of the Potomac, instead of at
some northern point. This change of votes gave liim
the requisite majority. The assumption of state debts
was a master stroke of policy. All those persons to
wiiora any state owed money were at once won over to
the support of the federal government. Many of these
lieisons were powerful and wealthy; and all now felt acommon interest in upholding the national credit,
which, through these wise and vigorous measures of

^stored.

^ ,
. raise a revenue for the Revenna.

carrying on of the government, and this must be raised
by federal taxation. There were two ways in which
this could be done—by imposing duties on goods im-
ported into the country, or by levying internal taxes.
By the first method, the United States would declare
Its nght to tax foreigners

; by the second, to tax its own
citizens. The former method was mainly resorted to,
because it was more indirect, and because the people^
as yet, did not like the idea of being directly taxed to'
support the general government, even though it had
been established by themselves. However, a tax was
laid upon the manufacture of spirituous liquors in 1794,
and this caused serious trouble. The settlers in the'
mountains of Pennsylvania and Virginia had long since
found out that it cost more to carry their corn and
wheat to market tlian tliey could sell it for, and accord-
ingly they distilled it into whisky. When Congress
laid a tax on wliisky, they bitterly opposed it, and when ^Vhiskj-in-

the revenue oflicers came to collect the tax, the settlers
^'""'''c''oa-

refused to pay it, and threatened to take up arms. But
Washington instantly sent an army of sixteen thousand
men into tlie disaffected region, and the insurrection
was summarily suppressed.
142 The Indian tribes on the Ohio became very ludian war.

troublesome^to the settlers w ho now began to pour into
the west. General Harmer, who was sent against the
savages in 1790, was defeated near the present site of
Fort Wayne, Indiana, and General St. Clair met with a
similar disaster the next year. General Wayne ("Mad
Antliony ") was then dispatched to the Indian country.
He devastated tlieir villages, sweeping everytliing be-
fore him, till he reached the Maumee river, in the north-
west corner of Ohio. There lie won a great victory near
the site of Maumee City, August 20, 1794, and obliged
the Indians to sue for terms. By a treaty concluded in
the following year, the United States acquired from the
savages a large tract for-settlement in the present states
of Ohio and Indiana.

143. About this time the divisions between political Oripin of
parties became strongly marked. The occasional irrita- I'oli'ical

tion shown in the debates in Congress is an evidence
'"""'^^•

that the first ill-defined estimate of the new scheme of
government was giving way to positive and settled
opinions of its powers, and of the policy which should
be followed in managing it. As we have seen, people
were first divided into two great national parties in the
autumn of 1787, when the question at issue was whether
the federal constitution should be ratified by the states.
It is probable that a majority of the American people
were anti-Federalists in 1789, although the F'ederalists,
by the active assistance of many of their natural op-
ponents, had gained the executive, the house, the ju-
diciary and most of the state legislatures, and were able
to defeat the disagreeing factions known collectively as
anti-Federalists. Hamilton's measures as secretary of
the treasury embodied an entire system of public policy,
and the opposition to them made the differences be-
tween the two parties still more prominent. Hamil-
ton's opponents, led by Jefferson, made the objection to
his principal measures that they assumed powers in the
national government which were not granted to it by

capital was to be selected. The northern people gen-
j the constitution. Hamilton then fell back upon the

erally wished to have it not further south than the
I elastic clause of the constitution, and maintained that
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these powers were implied in it Jefferson beW that

this doctrine of " implied powers "stretched the elastic

clause* too far. He claimed that this clause ought to be

construed strictly and narrowly. Hamilton contended

that it ought to be construed loosely and liberally. Hence

the names " strict-constructionist " and " loose-construc-

tionist," which mark, perhaps, the most profound

and abiding antagonism in the history of American

^°1U During the year 1792, the various anti-Federalist

factions had become cemented into one party through

their efforts in resisting the Federalists, but the party

still lacked a name. That of anti-Federalist was no

lonser applicable, for its opposition to the^ federal

union had entirely ceased, and the parties had become

divided in the only sound and healihy way possible in

a free country, namely, into those who wished to ex-

tend and those who wished to limit, the powers of gov-

ernment. Neither party had been consistent in apply-

ing its principles, but, in the main, Hamilton can be

called the founder of the Federalist party, which had

for its successors the National Republicans of 1»28, the

Whigs, of 1833 to 1852, and the Republicans of 1854 to

the present time ; while Jefferson may be regarded as the

founder of the party which, after discarding the old

name of anti-Federalist, adopted that of Democratic-

Eepublican. This always was the official party title.

They preferred to be called Republicans, while their

enemies tried to call them Democrats, an epithet, which

was then supposed to convey a stigma. However the

correct name for this party was Republican from about

1792 to about 1828, and since then it has been known as

the Democratic party.

145 At the request of both Federalists and KepuD-

licans Washington consented to serve as president a

second time, so that the party contest was narrowed

down to the vice-presidency. For this o&ce the anti-

Federalists, or Republicans, as they were now called,

supported George Clinton, of New York, while the

Federalists presented the name of John Adams. Jet-

ferson would doubtless have been put forward, but that

would have cost Virginia her vote, for her electors

could not have voted for Washington and Jefferson,

both being from Virginia. The presidential election

took place November 6, 1792, and resulted in a Fed-

eralist success and the re-election of John Adams.

During Washington's first term, Vermont, by consent

of Congress, was admitted Into the Union (February

18 1791), and Kentucky became a state on the 1st of

June, 1792. In the year 1791 a bill for the establish-

ment of a national bank was introduced into Congress,

and passed after a strong debate.

146. During the first years of the American Republic,

ton's sec- the terrible scenes of the French Revolution were en-

^jnd term, ^ptg^ Jefferson and the anti-Federalists sympathized

strongly with the French Revolutionists, and wished to

aid them in their struggle against the European powers.

This party specially affected the leveling principles

avowed by the French Republicans, and the opposite

party did not object to these principles to a limited de-

gree. Early in April, 1793, news was received that the

French Republic had declared war against Great Brit-

ain and Holland. It excited the sympathies of the

American people for their sister republic, even though

that republic was the aggressor; and it needed a firm

hand and indomitable will, like Washington s, at this

time to control public affairs, for the country was in a

position to drift easily into war as an ally of France.

Washington consulted his cabinet, and by their unani-

mous advice determined to regard the former treaty as

nullified by the change of government in France, and

to issue his proclamation of neutrality between the

French Repul>lic and her enemies. The proclamation

at once called down a storm of rage and invective

against the president. He was assailed by the p'^ss

and extreme Republicans, and accused of being an

enemy to France and republican institutions, of > is-

:Natioual
Bank.

Wi>.shinp;-

ton's sec

» Article I., Section VIII., Clause 18.

regarding a solemn treaty, and of usurping the functions

of Congress in regard to the announcement of peace

or war. , , . . ^ u y

147 The French expected the Americans to help

them in their war with England ; and in 1793 they sent

over a minister to the United States to induce them to

do so This man was called Citizen Genet. He arrived

at Charleston, South Carolina, in April, and was re-

ceived with the most extravagant marks of public

attachment. Misled by the warmth of his reception

he entered on and persisted in a course which wouM
only have been pardonable if he had b^en still on

French soil. He fitted out privateers from American

ports to cruise against the enemies of France, and

sought to embark the American people in the cause of

his country whatever might be the determination of

the government. Many Republicans were disposed to

uphold him in all his acts, but his insolence presently

disgusted his own supporters. He violently assailed

President Washington and the government, and other-

wise misbehaved himself until Washington sternly

checked his proceedings, and at length complained of

him to the French government, which thought best to

recall him. , , , ^

148 About this time war was apprehended between

the United States and England. England had never

accredited a minister resident to the United States, and

had refused to carry out those articles of the treaty of

1783 which bound her to surrender her military posts

on United States soil, and to pay for the slaves carried

away by her armies. She had also issued orders which

bore hard upon American merchants and sailors. She

claimed th« right to lay hold of any provision for the

enemy which she might find in a neutral vessel, to seize

the product of French colonies wherever found, and to

board any vessel to make search for seamen of British

birth and carry them off for her own service. It

was also believed that her agents had interfered to

prevent treaties of peace with the savages of the north-

west, and had incited them to renewed attacks upon

the frontier settlements. Her refusal to evacuate the

western posts was grounded on the alleged unjustifiable

neglect of the United States to enforce that article of

tlie treaty of 1783 which provided for the payment of

debts due to British subjects. For her further offensive

measures no justification was offered, except her sover-

eign will. Out of these circumstances war might

easily have grown, and it required all the wisdom of

Washington and his advisers to prevent it. So bitter

was the feeling against England held by men of both

parties, that Congress began at once to take measures

to raise an army, equip a navy and to stop all commerce

with her. War was imminent, and Washington deter-

mined to avert it.

149. He appointed John Jay, who was then chiet

justice, to be envoy extraordinary to England, for the

purpose of preserving peace by a new treaty, m which

the points in dispute between the two countries should

be settled. Jay concluded a treaty with England

which did not satisfy him, but which was the best he

could secure. It reached America March 7, 1795, and

was sent to the senate in special session, June 8. The

treaty provided that the western posts be surrenderea

to the United States, that compensation be made for

illeg. 1 captures of American property, and British

creditors be secured the means of collecting debts con-

tracted prior to the Revolution. But England still

retained the right of impressing American seamen of

English birth, and of shutting off American commerce

from the West Indian trade. When the conditions of

the treaty became known there was great excitement

in all portions of the country, and the wrath of the

Republicans rose to fever heat. Hamilton was stoned

on the street, and scurrilous newspapers railed against

Washington, calling him the "step-father of his

country." But the senate ratified the treaty, and

Washington signed it, because, imperfect though it

was, it was better than none, and would avert war. It

was the first substantial recognition which England

had made of the sovereign rights of the United States,
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and the result proved Washington's wisdom, for peace
prevailed, commerce revived, and many who had at
hrst denounced the treaty, became its friends.

^
u J v°^ Washington's second term, party con-

tests had become numerous in the sessions of Congress
After much opposition on the part of the Republicans,
the l^ederalists succeeded in passing a system of in-
direct taxation to provide for the increased expenses of

eprinci-
9 of the
parties

Iculties

l>ace.

the government. A Federalist bill to prevent such
practices as (Tenet's was opposed by the Republicans
but was passed with some modifications. An attempt
was made by some of the Republicans to secure the
passage of resolutions censuring Hamilton's manage-
ment of the treasury, but it met with no success. The
supreme court had decided that an action brought by a
citizen of the United States would lie against a state
just as against any other corporation. This alarmed
the Republicans. An amendment to the constitution
was therefore adopted by Congress, securing states
against suits in the United States courts. It was after-
ward ratified by the required number of states, and
became the Xlth Amendment, which has enabled somany states to repudiate debt with impunity In .June
1/96, Tennessee, formerly a part of North Carolina!
became a state of the union.

151. The time for a new election of president was
now- at hand. Washington was importuned to accept
a third term of office. Electors nominated by both
parties were called upon to promise that, if elected
they w'ould give their first votes to Washington, but he
refused to accept. When he retired from the presi-
dency he made a farewell address to the people of the
United States. In that address, which is weighty with
words of wisdom, he urged the people to prize the
Union which they had formed

; to remember that each
part of the country had free intercourse with all other
parts, and that each could help the other. He begged
them to sufifer no parties to gain ascendancy in the
Union which should weaken its strength, and bade
them to glory in the name of America. He reminded
them that Europe had interests in which America
had little concern, warned them against the ad-
mission of any European or other foreign influence
into American councils, and urged them to make
religion, education and public good faith the basis of
government.

152. As Washington refused to be a candidate for a
third term, the election of 1796 was warmly contested
by the two parties. No formal nominations were
made, but it was understood that the Republican
electors would cast their votes for Thomas Jpfiferson,
of Virginia, and Aaron Burr, of New York, and the
Federalist electors for John Adams, of Jlassachusetts,
and Thomas Pinckney, of Maryland. Hamilton, hav-
ing made so many enemies by his political zeal, was
not considered a suitable candidate. The principles of
the two parties were distinctly understood. The Re-
publicans claimed to be the friends of lil)erty and
the rights of man, the advocates of economy and of
the rights of the states. The Federalists claimed sup-
port as the authors of the government, the friends of
neutrality, peace and prosperity, and the direct in-
heritors of Washington's policy. In February, 1797,
the electoral votes were counted, and John Adams,
the Federalist candidate, was found to be elected
president, and Jefterson, according to the rule at the
time, as second on the list, became vice-presi-
dent. This was an unwise rule, since under it the
death of the president might reverse the result of the
election.

153. On March 4, 1797, Adams and Jefferson were
Bworn into office. Shortly after the commencement of
President Adams' administration the French Directory,
displeased with the strict neutrality which the United
States had observed during its war with England, and
also on account of the treaty of peace which had
been recently entered into between England and the
United States, adopted resolutions highly injurious to
American commerce, and refused to receive Mr.
Pinckney, the American minister, until the United

23—27

States had complied with their demands. The first
act of Mr. Adams was to call an extra session of Con-
gress, to determine how a war with France was to be
avoided. A special commission of three envoys was
sent to France, John Marshall, afterward chief justice,
Charles Pinckney and Elbridge Gerry, but the French
government refused to receive them. Prince Talley-
rand had the impudence to send secret agents to deal
with the envoys. These agents demanded that a large
sum of money be paid the government before the
envoys could be received at all. After that the United
States must lend money to France to enable her to
carry on her war. When this was done France would
repeal some of the acts which injured American com-
merce.

154. The envoys Indignantly refused to accept such
terms and sent home to America an account of this
infamous proposal, and Mr. Adams laid the dispatches
before Congress, substituting the letters X. Y. Z. foi
Talleyrand's emissaries. Hence, these papers have
ever since been known as the "X. Y. Z. dispatches."
April 8 the Senate voted to publish the X. Y. Z. letters
and the dispatches of the envoys. To England they
seemed of such importance that they were sent to every
part of Europe to excite feeling against France. One
burst of indignation arose in America, and for the
moment the Republican party seemed overwhelmed.
Pinckney had declared, " Millions for defense, but not
one cent for tribute," and the wp-ds were taken up as
a popular cry. The United Sta.es prepared for war.
A few excellent frigates were built, an army was
raised, and Washington was placed in command with
the rank of lieutenant-general. It was during this
excitement that the song of " Hail Columbia" was
published. American men-of-war were ordered to
seize any French vessels which should commit depreda-
tions on American commerce, and some naval engage-
ments took place with success on the American side.
Intercourse with France was suspended. The treaties
with France were no longer binding upon the United
States, and authority was given to the president to
issue letters of marque and reprisal.

155. The country was now on the side of the govern-
ment. The Federalists, who had been losing ground,
were now stronger than before. They attempted to
strengthen the government still further by passing in
Congress two acts, called the alien and sedition laws, .ilien am
The first of these acts, passed June 25, 1798, author- ^<5<il"°"

ized the president to order out of the country any alien
'''^*'

whom he might regard as dangerous to the peace and
liberty of America, and made provisions for the fining
and imprisonment of such aliens as refused to obey the
president's order. July 14 the sedition law was passed.
By this act a heavy fine and imprisonment were im-
posed upon such as should combine or conspire to-
gether to oppose any measure of the government, and
upon such as should utter any false, scandalous or ma-
licious writing against the government, Congress, or
president of the United States. This act was to re-
main in force until March 3, 1801. These laws placet?,
a power in the hands of the government which alarmed
the Republicans. They claimed that the laws were
aimed against them. They opposed the action of Con-
gress, not as friends of France, but as Americans. They
believed that less power should be given to the federal
government, and more to the separate states. This be-
lief, which so nearly prevented the adoption of the
constitution had never disappeared. It showed itsell
on every occasion, and helped to shape the course ot
the Democratic-Republican party. This party came to
be called the State-rights party, because it was jealous
lest the states should not have all their rights under the
constitution.

156. Thus, when the Federalists forced through Con-
gress the alien and sedition laws, they called forth a
vigorous remonstrance from the southern Republicans
A series of resolutions, drawn up by Jefferson, was
adopted by the legislature of Kentucky (1798), and a
similar series, drawn up by Madison, was adopted in
the same year by the legislature of Virginia. These
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are known as the Kentucky and the Virginia Resolu-

tions of 1798. The Virginia Resolutions asserted that

in adopting the constitution the states had surrendered

only a limited portion of their powers; that whenever
the Federal government should exceed its delegated

authority, it was the right and duty of the states to in-

terpose and pronounce such acts unconstitutional. Ac-
cordingly, by these resolutions, Virginia declared the

alien and sedition laws to be a usurpation by the Fed-
eral government of powers not granted to it, and were
thereby unconstitutional, and it appealed to the other
states to join in that declaration. The response from
other states being unfavorable, Virginia repealed those
resolutions the next year, 1799.

157. The attitude assumed by Virginia in these reso-

lutions was certainly uncalled for, either on lier part
or that of any other state, inasmuch as the constitu-

tionality of the acts of Congress could be decided by
a competent tribunal only—the federal supreme court.

The Kentucky Resolutions were to the same general
effect as those of Virginia, but with the additional dec-
laration that the federal constitution was merely a com-
pact, to which the several states were the one party,

and the federal government the other, and that each
party must decide for itself as to the infractions of the
compact, and as to the proper remedy to be adopted.
These resolutions received as little attention as those of

Virginia. In the following year (1799) Kentucky re-

pealed the resolutions, but with the additional clause
that a state might rightfully nullify and declare void
any act of Congress which it might consider un-
constitutional. This was a dangerous assumption,
for it verged upon the right of secession, and
these resolutions were used by the south as a partial
precedent for nullification in 1832, and for secession
in 1860.

158. Meanwhile, though there was open hostility be-
tween France and the United States, war was not act-

ually declared. The French, seeing the warlike attir

tude of the United States, became more civil. Talley-
rand tried to disavow the X Y Z afifair, and made
conciliatory proposals to Vans Murray, the American
minister at the Hague. The president had expressed
his determination to send no more ministers to France
until assured of a friendly reception, but he suddenly
appointed three envoys to that country against the pro-
test of two of his cabinet. Their protest was sus-
tained by the leading Federalists throughout the coun-
try, and by this act the president lost, in some degree,
the support of his party. For some time also there had
been intense jealousy and dislike between Adams and
Hamilton, the other great Federalist leader, and this
increased the difficulties of the Federalist party. When
the new embassy reached Paris, they found the gov-
ernment in the hands of Napoleon Bonaparte, who
gave them a cordial welcome, and they soon succeeded
in settling the matters in dispute in an amicable man-
ner. The policy of John Adams in making peace with
France, contrary to the popular sentiment, demands
the highest commendation, but it lost him the presi-
dency for a second term.

159. On the 14th of December, 1799, George Wash-
ington died at Mount Vernon after only one day's ill-

ness. The event was mourned all over the United
States with sincere sorrow, and was appropriately ob-
served by Congress and other public bodies. Bonaparte
ordered the standards of the French army to be shrouded
in crape for ten days, and in England a fleet of sixty
British men-of- war lowered their flags to half mast. In
the following year the national capital was removed
from Philadelphia to the site chosen on the banks of

the Potomac. The city there laid out received the name
of Washington.

160. By the spring of 1800 it became manifest that
the Federalist party was losing ground. In April the
New York state election went against it. Soon after
this, the dismissal by the president of some of the
cabinet officers who were too friendly with Hamil-
ton, caused an irreparable break in the party. Hamilton
printed a severe attack on the president and en-

deavored to make arrangements for giving Pinckney a
majority of Federalist electors that he might be chosen
president and Adams vice-president, as these two were
the nominees of the Federalist party. The Republican
candidates were Thomas Jefiferson, of Virginia, and
Aaron Burr, of New York. The fourth presidential
election took place in November, 1800. The election

was very close. In February, 1801, the electoral votes
were counted, of which 73 were for Jefferson, 73 for

Burr, 65 tor Adams, 64 for Pinckney, and one for Jay.
There was no highest name on the list, and it was left

for the house of representatives to choose between the
two highest candidates. The house was Federalist, but
was restricted to a choice between two Republicans.
Some of the Federalists wished to elect Burr instead of
their great opponent, Jefferson, but Hamilton used all

his influence against such a scheme, and at last, on
February 17, 1801, Jefferson was elected by the house,
and Burr became vice-president.

161. The inauguration of Jefferson was the first that
took place in the city of Washington. The new presi-

dent's first inaugural message announced the future
policy of the Republican party to be careful fostering
of the state governments, the restriction of the powers
of the Federal government to their lowest constitutional
limit, the immediate payment of the national debt and
the reduction of the army, the navy, the taxes, and the
duties on imports, to the lowest available point. Many
of the Federalists believed that speedy ruin to the coun-
try would follow the advent of Jefferson to the presi-

dency. He was " an atheist in religion and a fanatic in

politics," and the vice-president was only more tolerable
because less known. The party which supported them,
it was claimed, was composed of revolutionists, disor-
ganizers and Jacobins. The Federalist party, which
contained the larger portion of the intellect, wealth and
culture of the country, honestly believed, no doubt,
that the government had fallen into bad hands. But
their fears were groundless. The president's first ad-
ministration was marked by national prosperity. The
principal offices of government were transferred to the
Republican party, and executive pardons were issued
to those persons who had been imprisoned under the
alien and sedition laws. The supreme court, under the
lead of Chief Justice Marshall, remained Federalist in

complexion, and did a grand wor.k for several years in
interpreting and strengthening the constitution. Presi-
dent Jefferson instituted the custom of sending
a written message to both houses of Congress as
more befitting Republican simplicity, instead of giv-
ing the address in person, which had hitherto been the
rule.

162. The population of the United States was rapidly
increasing, and was beginning to press forward into the
Mississippi valley. In 1802 Ohio was admitted into the
union. Mississippi and Indiana were already organized
as territories, and a growing interest was felt in the
western country. By a secret treaty with Spain in

1800, France had recovered the territory of Louisiana,
the Spanish civil officers, however, were left in com-
mand, and in 1802, the Spanish intendant at New Or-
leans issued a proclamation closing the Mississippi to

American commerce. This action threatened to result
in war. Jefferson had opened negotiations with Napo-
leon for the purchase of the territory. The French em-
peror had at first refused to treat on the subject. He
had acquired this territory with the vague intention of
regaining, the French ascendancy in America, which
had been lost in the seven years' war. Knowing that
whoever controlled the mouth of the Mississippi must
become master of the whole valley, Jefferson proposed
to buy New Orleans. Napoleon had refused this, also,

but in 1803 the prospect of a renewed war with Great
Britain made him change his mind. He knew that in

case of war an English fleet would be sent to take pos-
session of Louisiana, and that it would be impossible
for the French to hold the port of New Orleans. He
was determined that the place should not fall into the
hands of his powerful enemy, so he offered to sell it to
the United States for fifteen million dollars. The presi-
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ilent at once agreed to the proposition, though he be-
lieved that the constitution gave the Federal govern-
ment no power to purchase foreign territory and make
it a part of the union. In this instance, an article for
the ratification of the purchase was prepared as an
amendment to the constitution, but was never oflfered,

as the president's action met wit h a general acquiescence
and has since been imitated in similar instances with-
out question. The Louisiana purchase included every-
thing west of the Mississippi not already occupied by
Spain, and comprised the whole or part of the present
states of Arkansas, Colorado, Iowa, Kansas, Louisiana,
Minnesota, Missouri, Nebraska, Oregon, the two Dako-
tas, Montana, Washington, Wyoming, Idaho, and the
Indian Territory. The effect of this great acquisition
of territory, by such an active and prosperous people as

the Americans, was to insure them the ultimate control
of the continent without incurring any foreign warfare
worth historic mention. It set the nation fi-ee for an
indefinite length of time from European complications,
but, on the other hand, it was the means of creating
some new and formidable features in the rivalry be-
tween the free states and slave states.

163. The Barbary states on the southern shores of

the Mediterranean were in the habit of sending out
piratical vessels to prey upon the commerce of other
nations and reduce their sailors to slavery. All the
great powers of Europe, as well as the United States,
had adopted the custom of paying tribute to these petty
governments, in order to secure immunity for their
trade. But these pirates grew increasingly insolent, so
that the patience of the American government became
entirely exhausted. A small fleet was sent out to the
Mediterranean, which bombarded Tripoli. After a
desultory warfare extending over two years, the Tri-
politans sued for peace. The English government
then followed the example of the United States, and in

a few years more this abominable nuisance was sup-
pressed.

In the latter part of 1803, during the first session of

the VIII Congress, the manner of the presidential
election was amended to the form which it has at

present. The amendment having been ratified by the
necessary numljer of states, this became the twelfth
amendment to the constitution. Articles of impeach-
ment were voted by the house against a federalist
judge, Chase.of Maryland, for arbitrary and oppressive
conduct in trying cases under the alien and sedition
laws. At the next session of Congress in 1804, Chase
was tried and acquitted.

164. In 1S04 .Jefferson was re-elected president, with
George Clinton for vice-president, in place of Aaron
Burr, who had separated from his party. The feder-
alists then made Burr a candidate for the governorship
of New York, but here, as in 1801, Hamilton used his

influence against him, and Burr was defeated. Resent-
ing this opposition, Burr contrived to force Hamilton
into the acceptance of a challenge. They met on July
11, 1804, and Hamilton was killed. The mourning of

the country over the loss of this distinguished man
was intense, and the wretched Burr found that his

public career was at an end. Bankrupt in fortune, and
a fugitive from home, he visited New Orleans and
other parts of the south and west (1805) for the pur-
pose of arranging an enterprise whose exact object has
never been positively discovered. He planned either

the seizure of Mexico, or the establishment of a mon-
archy west of the Alleghanies. He was arrested by
the federal government on a charge of treason, and
was tried before Chief Justice Marshall in September,
1807, but after a long investigation he was acquitted
in consequence of a defect in the chain of evidence.

Afterward he became an outcast from society and died
in obscurity.

165. On the 4th of IMarch, 1805, Jefferson and Clin-

ton were sworn into office. Jefferson's second admin-
istration was the beginning of a stormy period which
ended in war. The wars of Napoleon still continued,

and France and Great Britain were using every expedi-

ent to cripple each other without regard to the rights

of neutral nations. In the beginning of these wars
the United States, being a neutral power, had acquired
a valuable foreign commerce, but this was speedily
destroyed \>y the arbitrary measures of the belligerents.
With his famous Berlin and Milan decrees. Napoleon
sought to prevent neutral vessels from entering British
harbors, and claimed the right to seize all vessels trad-
ing with England or her colonies (1806). England
replied with her orders of council issued by the king,
which forbade all commerce with the ports of Europe
that were within the French dominion or in countries
allied with France. If an American vessel touched at
almost any port of continental Europe, the first British
cruiser that came along deemed her its lawful prey ; if

she touched at a British port, she was liable to capture
by the first French craft that she should meet. Jeffer-
son had abandoned the policy which Adams had adopt-
ed of building a strong navy. He imagined it possible
to defend American liarbors by means of gun-boats
carrying each one gun, and had recommended this plan
which Congress adopted. This "Gunboat System" was
always hateful to the navy, and was a constant object
of federalist ridicule and attack.

166. While the offensive measures of England and
France made American merchantmen a prey to both
parties, England, in another respect, possessed a pecul-
iar power of annoying the United States. She still

claimed and exercised the right of stopping American
vessels and seizing all sailors, even naturalized citizens,

who were supposed to be British subjects. In June,
1807, the insolence of this claim was carried so far thai;

the British man-of-war. Leopard, stopped the United
States frigate, Chesapeake, off the entrance of Chesa^
peake Bay, fired into her, killing or wounding twenty-
one of the crew, and took off four men, three of whom
were Americans. President Jefferson demanded repara-
tion for this outrage, and issued a proclamation order-
ing all British war vessels out of American waters.
The British government was ready to disavow the act
of the Leopard, but there was no willingness shown to
make reparation. Feeling unprepared for war, the
United States government had recourse to an exceed-
ingly stupid and dangerous measure. The president
recommended a bill by which American vessels should
be prohibited from leaving foreign ports, and foreign
vessels from taking cargoes from the United States,
and all coasting vessels should be required to give
bonds to land their cargoes in the United States. This
was the celebrated Embargo Bill, which did more
harm to American commerce than all the cruisers of
France and England were able to do. It also intensi-
fied party feeling and even threatened the existence of
the union.

167. As time went on the Embargo Act became so
unpopular that before the close of Jefferson's second
term many of his friends forsook him. A great pres-
sure was brought to bear upon Congress to repeal the
act. It passed in its place the Non-intercourse Act.
This act prohibited trade with England and France so
long as their obnoxious measures should be kept in

force, but it allowed free trade with other countries.
Among the other important events of Mr. Jefferson's
administration were the passing of an act of Congress
proliiliiting tlie slave trade after January 1,1808; the
beginning of the United Stales coast survey, a valuable
work which is still continued to the great credit of

American science, and the application of steam to

navigation by Robert Fulton. Jefferson refused to be
a candidate for a third term, and at the election in

1808, James Madison, of Virginia, was chosen president
by the Republican, or, as it now began to be called,

the Democratic party. Clinton was re-elected vice-

president. The candidates of the Federalists were
C. C. Pinckney and Rufus King.

168. The Non-intercourse Act went into force March
4, 1809, when Mr. Madison succeeded to the presidency.
He belonged to Jefferson's party and continued his

policy. Party feeling had grown very bitter. New
England, which suffered the greatest from the break-
ing up of trade, was the stronghold of the Federalists.
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They oom plained loudly that if it were not for the
Embargo and Non-intercourse Acts there woula be no
trouble. The southern and western people, who were
principally Democratic- Republicans, retorted that they
had evidence of negotiations between the New England
Federalists and England ; that the Federalists were
planning for a separation of New England from the
union. This charge was indignantly denied, but it

helped increase political hostilities. In 1810 Congress
repealed the Non-intercourse Act, which had accom-
plished nothing in the way of intimidation. Congress
then informed England and France that if either
nation would repeal its obnoxious measures, the Non-
intercourse Act would be revived against the other.
Napoleon was studying how he might get the advan-
tage of England, and he withdrew, or pretended to
withdraw, his decrees prohibiting commerce with
England so far as the United States was concerned,
but at the same time gave secret orders by which the
decrees were to be practically enforced as harshly as
ever. Congress at once revived the Non-intercourse Act
against Great Britain alone.

Beginning 169. England and the United States grew more
olhostili- irritated with each other, and in 1811 hostilities actually

began on sea and land. In May the United States
frigate President hailed the British man-of-war Little

Belt and was answered by a shot. The Pres)<te)ii then
replied with a shot in turn, and a sharp action ensued
in which the Little Beit was badly crippled, and lost

thirty-one killed and wounded. Tecumseh, the famous
Shawnee chief, had gathered a large number of war-
riors, and at the instigation of the British they were
attacking the northwestern settlements. General Har-
rison marched against them, and on November 7, he de-
feated them at Tippecanoe. The English continued to
seize vessels and men. More than nine hundred
American vessels had been seized since 1803, and
several thousand American seamen had been impressed
into the British service. The people of the United
States were exasperated at their losses and their in-

ability to protect themselves. Madison wished to
continue the general peace policy of Jefferson, but new
leaders had sprung up in the Republican party who
were in favor of war. Chief among these were Henry
Clay, of Kentucky, speaker of the house,William H. Craw-
ford, in the senate, and John C. Calhoun, of South
Carolina, in the house. These became the recognized
congressional leaders of the party. The economical and
retrenching policy of Jefferson was abandoned, and
preparations were begun for hostilities. Bills were
passed to enlist men, to organize the militia and to en-
large and equip the army.

170. President Madison was given to understand that
his nomination for a second term of office depended
upon his adoption of the war policy, otherwise De Witt
Clinton, of New York, would be nominated in his
stead. The president accepted the conditions, and on

Decdara- June 18, 1812, war against Great Britain wasformally de-
M<m of war.olared. It was soon learned that the British govern-

ment had revoked the orders in council five days
after the declaration of war, but this concession came
too late. Even if it had come in time probably nothing
short of an abandonment of the right of search and
impressment on Great Britain's part would have proved
satisfactory. The war feeling was by no means unan-
imous. The New England Federalists bitterly opposed
it. The chief support came from the south and west,
which felt less keenly the effect upon their pros-
perity, caused by the breaking up of commerce. Im-
mediately after the declaration of war the Federalist
members of Congress had published their protest
against it in an address to their constituents. When
requisitions were made by the president upon the
governors of the different states for their respective
quotas of troops, according to the act passed by Con-
gress to embody the militia, the governors of Massa-
chusetts and Connecticut refused to allow their militia
to leave their states on the ground that it was uncon-
stitutional for the Federal government to call out the
militia except in case of an invasion or resistance to

the laws of the United States, and neither of these had
taken place. April 30, 1812, Louisiana was admitted
into the union of states.

171. The war opened by the invasion of Canada by
General Hull, who was ordered to cross at Detroit and
attack Fort Maiden a few miles distant, but he was
compelled to fall back again to Detroit. Here he was
attacked by a large force of British and Indians undei
General Brock and Tecumseh. Believing he was not
strong enough to defend the place he surrendered
(August 16, 1812), not only Detroit, with its garrison
and stores, but the whole territory of Michigan. Being
exchanged, after some time he was tried by a court-
martial on charges of treason and cowardice. He waa
acquitted of treason and was sentenced to be shot for'

cowardice, but was pardoned by the president on
account of his past good services. In October another
attempt was made upon Canada, near Niagara. A
small force crossed the river and attacked the British
in a strong position on Queenstown Heights. At first Queens-

the Americans were successful, but were at last defeated Heights
with heavy loss.

172. To compensate for these disasters on land the Naval
little American navy won imperishable glory on the exploits,

ocean. The United States frigate Essex, Captain
Porter, captured the British sloop-of-war Alert after a
fight of eight minutes, without losing a man. The
Cotistitiitiun, Captain Hull commanding, fought a
famous action with the British frigate (iuerrih^ near
the Gulf of St. Lawrence (August 19), and in less than
an hour completely destroyed her. This victory dis-
pelled the belief that the British navy was invincible,
and the whole country was filled with transports of
delight. On the 18th of October the sloop-of-war
iras/3, commanded by Captain Jones, captured the
British brig-of-war Frolic off the coast of North
Carolina, but the same day the British ship Poictiers

took both the captor and lier prize. On October 25,

the frigate Vnited States, under Commodore Decatur,
fought a memorable action with the British ship
Macedonian, which surrendered to Decatur after be-
ing nearly cut to pieces. This engagement took
place off the Island of Madeira, but Decatur succeeded
in carrying his prize to America. The Constitution,
commanded by Captain Bambridge, in a two hours'
fight off the coast of Brazil, knocked to pieces the
British frigate Jam (December 29), which lost 230 men
and had to be burned, while the Constitution lost but
twelve men and not a single spar.

173. During the first six months of the war the de-
spised American navy, of which even the Americana
expected but little, became the admiration of the world.
Privateers also were very active, and before the end of
the year the captures from the British numbered about
fifty vessels of war, two hundred and fifty merchant
vessels, and three thousand men. Under the impulse
of these successes the Federalists, who had been op-
posed to the war, were beaten in the autumn elections,
and Madison was re-elected president, with Elbridge The re-el

Gerry for vice-president. The American disasters on H"^."'
land had led the government to collect a large army, * '*'"'

which was placed under the command of General Har-
rison. He first made an attempt (January, 1813,) to re- The war
cover Detroit and the territory of JNIichigan, but was^'^J"''''
driven back to Fort Meigs by Proctor, who besieged "*^ "

him there, but unsuccessfully. So much of the frontier
was occupied by the great lakes that it was of the great-
est importance to get control of these, and for this pur-
pose, both British and Americans were busily engaged
during the summer of 1813 in building fleets. Captain
Oliver H. Perry directed the building of the fleet on
Lake Erie, and sailors were sent forward from the sea-
coast. He had just completed nine vessels, which were
at anchor in Put-In-Bay, when he saw the British ap- Uauieo;
proaching. He at once moved out to meet the enemy Lake Er

(September 10), and in a little more than two hours was
able to send this dispatch to General Harrison, who was
in command on the Sandusky: "We have met the
enemy and they are ours; two ships, two brigs, one
schooner, and one sloop." This victory turned the
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Bcale of war in the northwest. Harrison shipped liis

army across the lake in Perry's fleet, and attuekhiK
Proctor at the River Thames (October 5j, inflicted a
crushing defeat upon him. This was a severe blow to
the Indians also, for their great leader, Teeumseh, was
killed. The American success restored the northwestern
territory to the country.

174. In the spring of 1813 Teeumseh had visited and
roused the Creek Indians of the southwest, and in
August they took occasion to attack the frontier settle-
ments, beginning with the terrible massacre at Fort
Mimms, near Mobile. General Andrew Jackson, with
the formidable Tennessee militia, marched into the
Creek country, and won a series of telling victories, by
which they were entirely subdued, and purchased peace
by the surrender of two-thirds of their hunting grounds.
In the meantime the British, after the defeat which
they had sufTered from the American navy in 1812,
strengthened their Atlantic squadron. During the sum-
mer of 1813 they attempted to blockade the coast from
Maine to Georgia. Congress, in turn, hastened to build
new ships; and the courageous privateers continued to
fight pluckily.and to bring prizes into the United States

(reotsoD ports. In February, 1813, the American sloop Hornit,
bases. Captain Lawrence commanding, destroyed the British

brig Peacock, which sank before all of her crew could
be removed. On his return to the United States, Law-
rence was promoted to the frigate Chesapeake, with
which, on June 1, he had a severe engagement with the
British frigate Shannon near Boston. Lawrence was
mortally wounded at the beginning of the action. As
he was carried below, he exclaimed: "Don't give up
the ship!" The (Vifsoyica/rc, however, was captured by
boarding, after she had lost a large proportion of her
officers and men. The J /v/ks. Captain Allen, was cap-
tured by the British man-of-war Pelican (August 14),
after a gallant fight in which Captain Allen received his
death wound. Lieutenant Burrows, in the brig Enter-
prise, captured the British brig Boxer (September 5),
after a short action. The frigate Essex, Captain Porter,
made a brilliant and successful cruise during the year
1813, and did great damage to the British commerce.
At length, however, she was attacked in March, 1814,
by the British ships Phoehe and Clieriib, and after the
bloodiest tight of the war, the Essex was compelled to
surrender. The sloop Peacock captured the British
brig Epervier ofif the coast of Florida (April, 1814).
The Wasp made a brilliant cruise, taking a number of

British vessels. The old Constitution, Captain Stewart,
engaged singly the British sloops-of-war Cyane and
Levant off the coast of Portugal, and captured both in

a remarkable night engagement, February 20. The
Hornet captured the British brig Pentjuin in March, off

the Cape of Good Hope, and in June, the Peacock closed
the long record of victories by taking the British ship
Aautilns. These last three actions took place after

peace had been concluded.
«n the 175 jn the summer of 1814, the Americans made a

yroolfer. fresh attempt to invade Canada under General Brown,
with whom served Brigadier-General Winfield Scott.

They crossed the Niagara river and in four hard-fought
battles defeated the British at Cliippewa (July 5), Lun-
dy's Lane (July 2.5), and Fort Erie (August 15 and Sep-
tember 17), but in spite of these successes, they could
not establish themselves in Canada, and retired across
the line before cold weather came. In March, 1814,

Napoleon was dethroned and sent to Elba, and the
European war being over, England was enabled to spare
more men for the war in America. Her policy was to

march two armies into the United States. One was to

descend from Canada by the route which Carleton and
Burgoyne had followed, and the other was to land at

New Orleans and move northward. To divert atten-

tion a fleet under Admiral Cockburn sailed up the Poto-
CBptureoimac and attacked the capital. There was scarcely any
Waahing-

resistance, and the British wantonly destroyed public

buildings, books and papers (August, 1814). Nothing
was spared except the patent office and the jail. The
British then moved upon Baltimore. General Ross and
his troops were landed a few miles below the town, but

the Americans gallantly repulsed them. Then the fleets
boinliarded the forts which protected Baltimore (Sep-
tember 12 and 13). Fort McHenry received the hottest
fire from the fleet. It was upon seeing the flag still fly-

ing from the fort, when the smoke cleared away, that
Francis S. Key wrote the national song, " The Star-
Spangled Banner." The fleet finally abandoned the at-
tempt and sailed away.

176. The British in Canada, having been reinforced
by the arrival of fresh troops from England, advanced
with an army of fourteen thousand men under Prevost,
to attack Plattsburg, on Lake Champlain, while a Brit-
tish squadron, under Captain Downie, sailed up the lake
to cooperate with him. The Americans, under General
Macomb, being only fifteen hundred strong, fell back
behind the Saranac, and there made a vigorous defense.
They had also a squadron of small vessels under Com-
modore Macdonough', and this was stationed at the en-
trance of Plattsburg bay. Captain Downie attacked
Macdonough (September 11, 1814), at the same time
that General Prevost attempted to force the passage of
the Saranac, but the British fleet was annihilated by Battle at

.Macdonough and Prevost, beaten at every point by Ma- I'lat'sbuis

comb, retreated in disaster to Canada. But while this
attempt on New York proved a failure, the British suc-
ceeded in seizing the unoccupied wilds of Maine east of
the Penobscot river, and thus created a panic in New
England.

1 77. The expedition against Washington was designed The war tn
chiefly as an insult; the expedition against New Orleans '•'^ S"""*-

was for conquest. If the British could gain this impor-
tant position they would control the Mississippi and
the western country. In December, a British army of
12,000 men under General Pakenham, landed below
New Orleans. General Jackson hastened to that city
with (i.OOO militia to oppose him, and fortified the town
as best he could. After a fortnight's siege the British
determined to assault the American works. Early on
the morning of January 8, 181.5, they made the attack.
Jackson's men, trained' to rifle shooting and aided by
artillery, met them with great coolness, and in less
than half an hour the British were in full retreat,
leaving Pakenham and 2,H0O men behind them, killed
or wounded, while the American loss was but 8 killed
and 13 wounded. This battle also occurred after peace
was declared.

178. Negotiations for peace had been begun in Au-
gust, 1814. The American government was anxious
for almost any honorable peace in preference to con-
tinuing the war with England. The latter country had
revoked the orders in council long Itefore, but still

England's demands were such that they could not be
accepted with honor by the Federal government. The
war feeling was thus continued among the republicans,
and some of their leaders began to meditate measures
whicli the strict constructionist principles of the party
would not justify. Propositions were made to intro-

duce the English system of impressment of seamen,
and of allowing officers of the army to enlist minors
over eighteen years of age without the consent of their
parents or guardians. The Connecticut legislature
ordered the governor to resist the execution of these
and similar measures if they should become laws. In
view of these things, and provoked by the British inva-
sion of Maine, the legislature of Massachusetts had
invited the other New England states to send delegates
to Hartford, Connecticut, " to confer upon the subject
of their public grievances." Delegates from Massa-
chusetts, Connecticut and Rhode Island, and from
parts of Vermont and New Hampshire, met at Hartford xhe
in December, 1814, to discuss the situation of affairs Hartford

and decide upon the proper course to be pursued. Coiiventlom.

Among other measures they recommended the adoption
of several amendments to the constitution, chiefly with
intent to restrict the powers of Congress over com-
merce, and to prevent naturalised citizens from hold-
ing office. As there was much secrecy in its proceedings,
a popular suspicion was aroused that a dissolution ol

the union had been proposed, perhaps resolved upon, in

its meetings. This suspicion completed the ruin of the



758 UNITED STATES.

Tr->«tT of
GhtfUt.

Algerine
war.

Downfall
of the
Federal
Party.

The era of
^ood feel-

iflg.

'fb^ nnrion-
a; b^va^.

Federalist party. Some years afterward the journal of

the convention was published in order to Justify its

members, and to show that no treasonable designs were
officially proposed. It was then, however, too late to

be of benefit to the party, for the popular opinion had
become fixed.

179. The final negotiations for peace took place at

Ghent, in Belgium, the commissioners on the part of

the United States being John Quincy Adams, James
A. Bayard, Henry Clay, Jonathan Russell and Albert
Gallatin. The treaty was signed December 24, 1814,

and promptly ratified by both governments. It was
welcome to the administration, whose want of experi-

ence in the conduct of the war had involved the country
in great financial straits. The treaty left things
apparently just as they had been before the war.
Nothing was said about the right of search and impress-
ment of seamen, out of which the war arose, but the
United States had shown to the European nations that
she would not be insulted with impunity. The British
ceased to enforce their claims, and hence the United
States may be said to have succeeded in the object
of the contest. England withdrew her claims to

sovereignty. The nation was not only established
in its own domain, but it had equal rights with Europe
on the broad seas. The last vestige of subjection
to the Old World disappeared when Decatur sailed

into the harbor of Algiers in June, 1815. That country
had again declared war on the United States. Decatur
compelled the Dey to come on board his flag ship and
sign a treaty renouncing forever all demands against
Americans. The other Barbary States signed similar
treaties, and from that time on American commerce
became completely free.

180. The close of the war marks the final downfall of

the Federal party. From this period the few remaining
Federalists ceased from any united party action.

There was but one party, whose principles consisted of

a combination of those which had characterized the
original Federal and Republican parties. The leading
principle of the Federal party, the establishment and
continuance of the Federal government, had been quietly
adopted by the Republicans, while the'Republican prin-

ciple of limiting the duties and powers of the govern-
ment had been as quietly accepted by the Federalists
after the Republican party had come into power. In
the presidential election of 1816. the Federalist candi-
date, Rufus King, received only 34 electoral votes
against 187 for the Republican candidate. James Mon-
roe. His administration lasted from 1817 to 1825, for

in 1820 the Federalists put no candidate in the field,

and Monroe, being nominated for a second term, his

election was practically unanimous. His administra-
tion has been called the " Era of good feeling." People
forgot the old quarrels in their joy at the end of

the war and the revival of business. For a time the
violent party feeling, which had flamed so high during
the European strife, had quieted down. New occasions
for political contest had not yet come. Congress occu-
pied itself chiefly in the regulation of internal aflfairs.

Taxes were reduced, and a slight increase was made in

the tariff. The feeling vpas growing among the Republi-
cans that the tariff ought to be so arranged as to

afford protection to those manufactures which had
been developed in the United States during the war,
but were now suffering from a competition with the
cheaper goods which were imported from England.
But no action was taken on the subject.

181. As has been stated, the charter of the national
bank, which had been granted during Washington's
first administration had expired in 1811, and the Repub-
licans, then in power, had refused to re-charter it. The
attempt to carry on the war by loans had resulted in

almost a state of bankruptcy. In April, 1816, a bill was
passed, granting a charter for a national bank to

expire in 1836. It was modeled upon the one which the
Republicans had formerly opposed. The Republican
newspapers warmly advocated the scheme, and repub-
ished Hamilton's argument in favor of such a bank,
.,las showing how far loose constructionist ideas had

' Trouble
, Florida.

Growth o
the Datioi

spread in the Republican party. The bank was organ-
ized with a capital of $35,000,000, four-fifths of which
might be in government stock. It was to have custody
of the government revenues, but the secretary of the

treasury was empowered to divert the revenues tc

other custodians, giving his reasons for such actions to

Congress.
182. lu 1817 hostilities broke out with the Seminole

and Creek Indians of Spanish Florida, Georgia, and
Alabama; General Jackson being sent to the scene of

disturbance, chastised the savages and destroyed their

villages. Jackson, with all his admirable qualities, was
not a cautious man. Satisfied that the Spaniards had
incited the Indians to make war, he invaded Floride
(April, 1818) and took possession of Spanish forts and
built a fort of his own. Then he seized Pensacola and semi,

the Spanish troops and civil authorities to Havana.
Though Jackson's high-handed measures were not fully

sustained by Congress, yet, so popular was he, that
instead of being reproved by Congress, he was regarded
as a great hero worthy of warmest praise. Spain vigor-

ously protested against these proceedings as a gross
violation of neutrality, but she was too weak to
offer any effectual resistance. The matter was finally

arranged by the purchase of Florida by the United
States for $5,000,000 (1819).

183. The growth of the nation was so rapid that for

six years after the close of the war of 1812 a new state

was added each year. Indiana was added in 1816,

Mississippi in 1817, Illinois in 1818, Alabama in 1819,

Maine in 1820, and Missouri in 1821. The population
now numbered nearly ten millions ; the public revenue
had .ncreased from five million dollars during the time
of Washington to twenty-five million dollars. Since
1790 the government had granted patents to its inven-
tors. A few had been granted prior to 1812, but after
that the number increased rapidly. In 1836 the patent
office was made a distinct bureau under the secretary
of state, and a commissioner of patents was appointed
at its head. The gi-eat coal and iron regions lying in
the Appalachian range were now yielding their riches.

Charcoal was formerly used in smelting iron, but in
1820 the ironworkers of Pennsylvania began to make
experiments in mixing anthracite coal w'ith charcoal.
When it was found that anthracite coal could be used
alone the manufacture of iron received a new impetus
and increased rapidly. With a country so large, and
with a population spreading in every direction, the
urgent demand of W'estern settlers for some quicker
and easier mode of inter-communication and transpor-
tation led to a variety of plans to accomplish the end.
Private companies, and sometimes the state, built roads
and canals. The greatest of these public works was the
Erie canal, which owed its execution chiefly to the Erie Cam
energetic governor of New York, De Witt Clinton. It

was l3egun in 1817, and opened for traffic in 1825. It

extended across the state from Lake Erie to the Hud-
son, and was the largest canal in the world. When the
enterprise was first undertaken, and until its coni-
p.'etion, it was called " Clinton's big ditch," but it was
one of the principal means by which tlie city of New
York became the chief commercial city of the new
world. This was before the locomotive had been per-
fected, so that steam railroads were not yet in
operation.

184. In 1807, Robert Fulton had invented the steam-
boat. In 1811, a steamboat was launched on the Ohio
river at Pittsburg, and presently many like craft were
traveling the western rivers, thus opening an easy
means of communication between distant points. Just
after the Erie canal was begun, a steamboat was built,

which was the first to navigate Lake Erie. The next
year the steamer Sacannah crossed the Atlantic, went
as far as St. Petersburg and returned. Six years later,

when the Erie canal was finislied, the steamer Enter-
prise went from America to India by way of the Cape
of Good Hope. In 1826, the first railroad in the United Railrouli

States was opened from Milton to Quincy, in Massa-
chusetts. It was only two miles long, and was used for
hauling granite, the cars being drawn by horses. In

steam-
,
boats
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1830, the first passenger railroad in America was opened,
the Baltimore and Ohio Railroad, which was fifteen
miles in length. The cars were at first drawn by horses,
but by another year a locomotive was used. The con-
struction of railroads now began in all directions, and
during the next twenty years nearly ten thousand
mil^s were built. By the application of steam to in-

dustry, the discovery of large tracts of coal and iron
ore, the invention of labor-saving machines, the com-
munication by steam and railroad, tlie means were
given to an energetic people for transforming the
wilderness of the southern half of North America into
a rich and prosperous country.

185. In its international relations, the action of the
government had become strong, quiet, and self-

respecting. Mexico and the Spanish colonies of South
America had revolted against Spain, and established
republics, and, in 1822, President Monroe acknowledged
them as independent nations. During the revolt, it

seemed likely that the "Holy Alliance" of Austria,
Prussia, and Russia meant to assist Spain in bringing
her revolted colonies to obedience. Great Britain had
been gradually withdrawing her support from the
alliance, and Canning, the new British secretary,
determined to impress a check upon it by calling in

the weight of the American government. A hint was
given to the American minister, and in his annual
message to Congress, in 1S23, Mr. Monroe declared

.mroe that: " We could not view an interposition for oppress-
uctrine.

j^jg (ijgm (t^e South American States), or in controlling
in any other manner their destiny by any European
power, in any other light than as a manifestation of

an unfriendly disposition towards the United States."
This statement announced the great fact that " the
American continents are not to be considered as sub-
jects for future colonization by any European power."
This principle, so boldly declared, became known as
the " Monroe doctrine," and, having the full sym-
pathy of England, it proved effectual. The attitude of

the national mind implied in such a declaration showed
that our period of national weakness bad come to an
end.

le slavery ]86. Before the Revolution, all the colonies held negro
stem. slaves, but north of Maryland these slaves were few in

number, and were soon emancipated in all the northern
states except Delaware. In the early years of the
Republic, many of the wisest men in the south were
desirous of getting rid of slavery. All but three of the
United States which made the confederation forbade
the importation of slaves. These three were North
Carolina, South Carolina, and Georgia ; and they insisted

when the constitution was formed, that the right to

import slaves should continue until 1808. At the close

of the eighteenth century there was a strong anti-

slavery feeling even in Virginia and North Carolina, and
the supposition generally prevailec^ that the slavery sys-

tem would gradually die out without causing any serious

political trouble. In two states only, South Carolina
and Georgia, was slavery looked upon with any marked
degree of favor, and this was owing to the fact that

these two states were mostly given to the cultivation of

rice and indigo, which seemed to make slave labor indis-

he pensable. In 1783, the famous cotton-gin was invented
)tton-gin. by Eli Whitney, a Connecticut schoolmaster living in

Georgia. The construction of this machine was so

simple that the slaves could use it, and cotton could be
cleaned and prepared for market with great rapidity.

Hitherto very little cotton had been raised in South
Carolina and Georgia, but with the advent of the cotton-

gin, cotton-growing became n profitable industry, and,

in consequence, there was an increasing demand for

slaves. As the importation of slaves had been prohib-

ited by the constitution, after 1808, the cotton-planters

could henceforth obtain slaves only by purchasing them
in such border states as Kentucky and Virginia. To
the tobacco-planters of these states, this seemed to

promise a source of great profit, and many of them gave
their attention to the raising of slaves for the southern

markets. Hence, anti-slavery sentiments were soon

extinguished among them. There was no likelihood

now that slavery would die a natural death. The inter-

ests of the south seemed to be bound up in the slavery
system, and the way was prepared for uniting all the
slave states into a solid south, as opposed to a solid
north. The greatest danger to slavery had been the
growing conviction that it was w'rong in principle, and
that the nation ought not to permit it. But slavery
existed under the laws, and the states where it did not
exist were not at first disposed to interfere. They held
that slavery was purely an affair of the states in which
it was found. Besides, the northern states were now
engaged in a variety of enterprises, while the southern
States were still chiefly employed in the few agricul
tural industries of tobacco, cotton, rice, and sugar. The
south thus looked to the north for clothing, tools, much
of their food, and all the luxuries of life. The merchants
of the north found a great market for their goods in the
south ; the manufacturers also needed cotton to keep
their mills in motion. For these reasons, chiefly, the
relations between the two great sections in regard to
slavery had not been disturbed ; but the time was at
hand when this question of slavery was to be the para-
mount one in the whole republic.

187. In the northwest territory, slavery was prohib- The slaverv

ited by law ; in all territories south of that domain it ^^'^BB'*-

was permitted. There soon grew up a contest between
the free and the slave states for control of the govern-
ment, the south wishing to extend the area of slavery
by the admission of new slave states, the north seeking
to confine the institution to the localities where it

already existed, while the abolitionists of the North
wished to put a stop to it altogether. Thus began the
"irrepressible conflict" between free and slave labor,

which ended, after more than forty years, in the great
civil war. It was not until the Mississippi was
crossed, and settlements began to be made in the great
territory originally called Louisiana, which Jefferson
had added to the national domain, that the question
arose whether the states made from it were to be slave
states or free. The first discussion was over the admis-
sion of the territory of Missouri as a state. A kind of

compromise had been kept up from the beginning by
admitting a slave state and a free state by turns, so as
to counterl)alance each other in Congress. Thus Ver-
mont had been countei'balanced by Kentucky, Tennes-
see by Ohio, Louisiana by Indiana, Mississippi by
Illinois. In the same manner, the admission of Ala-
bama, in 1819, should have counterbalanced the admis-
sion of Jlaine in the following year; but, as Mis-
souri was also knocking at the door of Congress,
the southern members refused to admit Maine
until it should be agreed to admit Missouri as a slave
state.

188. When Jlissouri applied for permission to enter The Mis

the sisterhood of states, and a bill was brought before promise™"
Congress to that effect (1819), an amendment was
offered to the bill, forbidding slavery or involuntary
servitude in Missouri, except as a punishment for crime.
At once party lines were broken. The members from
the free states voted for the amendment, and the mem-
bers from the slave states against it. It was carried in

the house, but rejected by the senate, and the hill was
lost. At the next session of Congress, Missouri again
presented her plea for admission as a state, and Maine
made her first application for the same privilege. The
Maine bill passed without opposition in the house, but
by a sectional vote of that body slavery was again pro-

hibited in Missouri. In the senate, the Maine bill and
a Missouri bill permitting slavery were united, and then
passed by a sectional vote. As the case now stood,

both bills were compelled to stand or fall together,

and the responsibility of their acceptance or rejection

was thrown upon the house. The house held to its

first action, and rejected the combined bills as passed
by the senate. The difficulty was at length settled by
the famous Missouri Compromise of 1820, in which
each section gave up some of its demands, the house
by permitting slavery in Missouri, and the senate by
permitting JIaine and Missouri to be voted upon sepa-

rately. Thus Maine and Missouri were admitted into
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'he union, the latter as a slave state ; but it was agreed

ly both branches of Congress that slavery should be
nrohibited forever in all other territories north of the

«arallel of 36° 30', which was the southern boundary
^rf Missouri.

189. In 1824, Congress requested President Monroe
to invite La Fayette to visit the United States as a

guest of the nation. The marquis, then sixty-seven years

of age, spent eleven months in a tour of the states, re-

ceiving everywhere the highest honors. His great for-

tune had been lost during the French Revolution, and
Congress voted him a present of a township of land and
two hundred thousand dollars in money. On the 17th

of June, 1825, the fiftieth anniversary of the battle

of Bunker Hill, General La Fayette laid the corner-

stone of the Bunker Hill monument. There were
present on the occasion about forty of the survivors
of the battle and two hundred soldiers of the Revolu-
tion. A memorable oration was delivered by Daniel
Webster.

190. In the presidential election of 1824, there were
no recognized parties, and political issues were so ob-

scure that the contest turned chiefly upon the personal
merits of the candidates. The leading candidates were
John Quincy Adams, of Massachusetts, secretary of

state, William H. Crawford, of Georgia, secretary of the
treasury, Henry Clay of Kentucky, speaker of the
house, and Andrew Jackson, a private citizen of Tenn-
essee. On account of the number of the candidates
and the character of the contest, the presidential cam-
paign of 1824 has been humorously styled the " Scrub
race for the Presidency." All the candidates claimed
to be Republicans. Crawford and Jackson were repre-
sentatives of the strict constructionist principles, but
Jackson was not in favor with the Crawford faction on
account of his leaning toward a protective tariff. Adams
and Clay were loose constructionists. The persdnal
nature of the canvass is shown in the tendency of the
supporters of the different contestants to designate
themselves as " Jackson men " or " Adams men " rather
than by any real party title. John C. Calhoun,
of South Carolina, was generally supported for the
vice-presidency by the friends of all the other candi-
dates. In February, 1825, the electoral votes were
counted, and were found to be, for president, 99 for

Andrew Jackson, 84 for John Quincy Adams, 41 for

William H. Crawford, and 37 for Henry Clay, and for

vice-president, 182 for John 0. Calhoun, and 78 for

various other persons. Calhoun was therefore declared
elected vice-president. Jackson had received the
greatest number of electoral votes for president, but no
one had a majority ; and so the election went to the
house of representatives. As Clay stood fourth on the
list he was not eligible, and only three names were
open to choice in the house. The friends of Clay
therefore—unable to vote for him—united with the
friends of Adams and thus secured the election of the
latter. The feeling excited by this result had a ten-
dency to widen the breach between the two divisions of

the Republican party, and before long they became
openly opposing parties.

191. From the beginning of Mr. Adam's administra-
tion, both factions of the defeated party united in an
opposition to the president, which continued through
his whole term of office. Adams appointed Clay to the
eading position in his cabinet, and at once the charge
was made that Adams and Clay had formed a corrupt
bargain, in which the latter had agreed to cast his in-

fluence in favor of Adams, in return for which Clay
should receive the position of secretary of state, wliioh
was then usually considered as the stepping-stone to
the presidency. This imputation was indignantly de-
nied by Clay, but theory of "bargain and intrigue"
was kept up until Adams retired from the presidency
at the end of his four years of office. In the first year
of his administration, the South American states,

which had now become independent, proposed to hold
a Congress at Panama, to consult upon matters of in-

terest common to the whole of America. They invited
the United States to send delegates. President Adams

accepted the invitation in behalf of the union. Con-
gress, however, after a stormy debate, refused to send
delegates. It was claimed that these South American
states had abolished slavery, that they were near
neighbors to the south, that they might include Cuba,
which was still a part of Spain, make the island inde-

pendent, and free the slaves there. The whole scheme
was fraught therefore with danger to the slave states,

and was rejected. The slave states were strong sup-
porters of the doctrine of state sovereignty. They
held that the states were independent of one another
and of the federal government, a doctrine which had
been held from the beginning of the union. The inde-

pendent power of the state 'vas a safeguard against too

great a power in the central government.
192. The first tariff act of 1789 involved the idea of

protection to home manufactures. The duties, how-
ever, ranged only from 7!.2 to 10 per cent., averaging
about S'o per cent. The system, too, which was intro-

duced by Hamilton, seemedto be rather forpolitical than
economic purposes. Up to the passage of the tariff

act, the laying of duties had been controlled by the
states. The possibility of secession among the states

in which the state-rights feeling was strong, was a
feature that every statesman had to take into account.
Hamilton wished to establish the new Federal govern-
ment as firmly as possible, and his object in the tariff

system seems to have been to create a class of manu-
facturers, running through all the states, but dependent
for prosperity on the Federal government and its tariff.

This would be a strong factor in support of the govern-
ment against any attempt at secession, or any tendency
to return to the old system of control by state legisla-

tures. The war of 1812 had made it difficult to obtain
manufactured goods from abroad, and many needed
articles had begun to be made in the United States.

After the war was over, American manufacturers wished
to continue their business, but as they could not com-
pete successfully with English manufactured goods, a
higher protective tariff was thought necessary. In
181H a tariff was instituted which imposed a duty of

about twenty-five per cent, on imported cotton and
woolen goods, and specific duties on iron imports. The
English manufacturers made far more cloth than could
be used in England alone, and they sold it to

other countries. They could make the cloth better and
more cheaply than it could be made in the United States.

The people of the United States, therefore, would
prefer to buy it of England rather than of the American
manufacturers. Now England had established herself

in India, and received at first most of her cotton from
that country. She wished to favor her own merchants,
who brought the cotton from India, and therefore she
laid a tax upon the cotton from the southern states.

Then the south began to send her cotton to the north,
where they could sell it without paying duties, and
favored a heavy duty on all cotton goods brought from
England. By this means they thought that northern
manufacturers could make up their cotton into goods
which would cost the buyers less than English goods of

the same kind. They reasoned thus: If tlie cotton has
to travel across the Atlantic, pay a tax there, be made
into cloth, cross the Atlantic again, and then pay a
heavy duty at the custom-house, it will cost the mer-
chant who buys it so much that when he sells it he
must ask a higher price than for the cloth made perhaps
in the next town to him. So the customer will buy the
native cloth. This tariff on European goods, therefore,

was called a protective tariff, because it was intended
to protect the American planter and manufacturer. At
first the northern people did not favor it. Their
business was much more in ships than in mills;

and if the tariff prevented the importation of Euro-
pean goods, their vessels would not be of much
use.

193. There was nothing new in the principle of the
protective tariff. As has been shown, Hamilton had
urged it at the beginning of the government, and it

was the method used by many countries for the protec-
tion of their own industries. But the tariff of 1816 in

Tariff
of 1816.
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the United States came at a time when it had a marked
effect on the history of the people. If the United States
could manufacture its own goods from its own products,
and sell them to its own citizens, then one part of the
country would help another, and the whole union
would prosper together. Thus the tariff fell into its

place as one of the plans adopted by the country when
it settled down to the work of possessing the land and
improving it. But as time went on, the south, which
had.at first favored a protected tariff to ensure the sale
of her cotton, now began to oppose any further increase
of duties on foreign goods. Thus, in 1822, a proposition
for making the tariff more protective was defeated by
the southern section in Congress. The tariff of 1824
was adopted by very small majorities. It was an
advance on all preceding tariffs in its consistent design
of excluding foreign competing goods from American
markets. It was passed by the northern members,
except those from the northeast, against the almost
unanimous vote of the southern members, who consid-
ered it unconstitutional, sectional, and unjust. In
1828, the Protectionists, as those who favored a high
protective tariff were now called, succeeded, after a
debate of six weeks, in passing another tariff bill

which was so protective as to be satisfactory to manu-
facturers but very objectionable in the southern states,
where it was pronounced a legalized robbery. From
this time the nullification doctrines of the Kentucky
resolutions of 1799 began to gain strength rapidly in
the south.

Igs and 194. In the presidential canvass of 1828, the two fac-
°°'''* tions of the great Republican party now assumed the

character of two distinct and opposite parties. The
supporters of Jackson assumed the name of Democrats,
while his opponents, who favored the re-election of
Adams, were known at first as National Republicans.
But in the course of Jackson's administration, as they
saw fit to represent him as a kind of a tyrant like
George III, they assumed the name of Whigs; and
henceforth, until 1854, Whig and Democrat were the
names of the two great political parties in the United
States. Without entering into a detailed history of
these parties and their principles, it may be said in

general that the questions which have divided them
have been concerned with the powers of the national
government. The Whigs wished to give the federal
government the power to use the public money in the
making of roads, improving rivers and harbors, etc.,

under the general head of Inti'rnal Improvements; the
Democrats claimed that these things ought to be done
by the states or by private enterprise. The Whigs es-

poused the policy of laying duties on imports as high
as revenue results would approve ; within this limit the
duties were to be defined for purposes of protection;
and the superabundant revenues were to be expended
on internal improvements. This was known as the
" American system." This policy was opposed by the
Democrats but not always intelligently. The Whigs
also favored the continuance of the national bank
which had been chartered in 1816. The Democrats
strongly opposed it, and on that question they achieved
a complete and decisive victory under President Tyler.
On the question of internal improvements also the
parties were often in opposition, but most of its de-

tails have been settled by the great development of the
powers of private enterprise during the past sixty

years, and it is not at present a leading question. The
question of the tariff, however, remains to-day as a
" burning question," but it is no longer argued on
grounds of constitutional law, but on grounds of polit-

ical economy.
195. In the presidential canvass of 1828 Jackson was

elected president with John C. Calhoun as vice-presi-

dent, and on March 4 they were sworn into office.

The eight following years have been called "the reign

of Andrew Jackson," from the arbitrary methods which
he seemed to assume in regard to money affairs in his

administration. One of the greatest mistakes of the

president was the use of government offices as rewards
for his friends and adherents. As early as the begin-
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ning of the present century a vicious system was
growing up in New York and Pennsylvania. In those
states the appointive offices came to be used as bribes
or as rewards for partisan services. By securing votes
for a successful candidate, a man with little in his
pocket, and nothitig particular to do, could obtain some
office with a comfortable salary. It would be given
him as a reward for political services, and some other
man, more competent than himself, would have to be
turned out in order to make room for him. A more
effective method of driving ''good citizens" out of
politics could hardly have been devised. The result
was that the civil service of those states was seriously
damaged in quality, politics degenerated into a wild
scramble for office, salaries were paid to men who did
little or no public service in return, and thus the line
which separates taxation from robbery was often
crossed. About the same time the idea obtained that
there is something especially democratic, and therefore
meritorious, about " rotation in office." Government
offices were regarded as plums at which everyone
ought to be allowed a chance to bite. The way was
prepared in 1820 by W. H. Crawford, of Georgia, who
succeeded in getting the law enacted which limits the
terms of office for postmasters, revenue collectors and
other servants of the federal government to four
years. The importance of this measure was not under-
stood, and it excited very little discussion at the time.
After Jackson obtained the presidency the methods of
New York and Pennsylvania were applied on a national
scale. Jackson cherished the absurd belief that the
administration of his predecessor, Adams, had been
corrupt, and he accordingly turned men out of ofhce
with a keen zest. During the forty years between
Washington's first inauguration and Jackson's, the total
number of removals from office was seventy-four, and
out of this number five were defaulters. During the
first year of Jackson's administration the number of
changes made in the civil service was said to be 2,000.

Such was the abrupt inauguration upon the broadest
scale of the so-called " spoils system." The phrase
originated with W. L. Marcy, of New York, who, in a
speech in the senate in 1831, declared that " to the
victors belong the spoils." The author of the phrase
did not, of course, realize that he was making one of
the most infamous remarks recorded in history, and
Jackson doubtless would have been greatly surprised
could he have foreseen that he was introducing a
gigantic system of political knavery and corruption,
which would help sustain all manner of abominations,
from grasping monopolies and civic jobbery down to
political rum shops.

196. Jackson made another mistake which, however,
was trivial compared with the adoption of the spoils
system. He was bitterly opposed to the United States
bank because he believed that it was unauthorized by
the constitution and a means of political corruption.
As the charter was about to expire in 1836 he urged
Congress not to renew it. An angry controversy fol-

lowed. A bill renewing the charter passed in 1832, but
Jackson vetoed it. Subsequently he recommended
that the public money should be removed from the
bank, and when Congress refused to consent to this

measure he took the responsibility of ordering the
secretary of the treasury to remove it (1833), a measure
which, at first, was followed by great distress among
merchants. It was in this quarrel that the supporters
of the bank became known as Whigs, while the
partisans of the president kept the old name of Demo-
crats. The bank was finally closed in 1836 when its

charter expired.
197. In 1832 hostilities with the Sax and Fox tribes

of Indians broke out in what is now Wisconsin. Their
chief, Black Hawk, was captured, and the Indians were
removed beyond the Mississippi. Georgia wished to

get rid of the Creeks and Cherokees remaining within
the state ; but they refused to go. The United States
had made treaties with them, and these treaties ac-

knowledged the right of the Indians to the land which
they held. They were more civilized than the Indians
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in general and had farms which they cultivated. A few

of their chiefs were persuaded to sign a new treaty

with Georgia, giving up their lands. The other In-

dians at once put them to death ; they declared that

these chiefs had no authority to sign foT the tribes, and
that in consequence there was no treaty. C4eorgia

would not wait for the Indians to yield, but ordered a

survey of their lands to be made for settlement by the

whiteJs. It must be remembered that although the ter-

ritory was within the boundaries of Georgia it was yet

distinctly under the control of the Indians by agree-

ment with the United States. The federal government
was very desirous of getting the Indians out of Georgia,

and tried every means to persuade them to leave, and
accordingly, in a tacit manner, suffered the state to

crowd the Indians out. It was no less true that the

state was taking to itself a power which belonged to

the union. The wrangle over the Indians began in the

administration of John Quincy Adams, and continued
after Andrew Jackson was chosen president. Jackson
had no love for the Indians, having fought them all his

life, and he did not now interfere. Georgia had its own
way, and the doctrine of state sovereignty was more
firmly held than ever.

198. At this time the southern people felt that they
were Virginians, Carolinians and Georgians, as well as

American citizens. Brought up in eager loyalty to

their native states, they regarded the states as sov-

ereign and the union as their creature, existing only
for the general protection, and they resented thJe

federal theory of the supremacy of the national gov-
ernment and state subordination to it. Since slavery
could be sustained only by state law, in opposition to

the spirit of the age, the state must be made so sover-
eign as to be able to withstand all national interference.

To make sure of this result at the time now before us,

some of the prominent southerners met on a certain
occasion to try the temper ot President Jackson by an
attempted defiance of tbe national authority. But the
indignant and determined response of thB president
checked for a moment their designs, few men daring
any longer to follow to their ultimate conclusions the
teachin,gs of the great southern le«der, John C. Cal-
houn ; and so, for nearly two years, but little opposi-
tion was openly undertaken. Calhoun, however, never
ceased his efforts ; and in 1832, such had been the
progress of his plans, that he deemed himself strong
enough to carry his state-rights doctrine triumphantly
through, in spite of the known hostility of the patriotic
Jackson. Congress, as will be remembered, had en-
acted a tariff of a mixed character, mainly for revenue,
but incidentally protecting some of the manufacturing
interests of the northern states ; and among the articles

thus protected were coarse woolen goods, which were
used in the south as clothing for its slaves. The price
of those articles was thus made a trifle higher than it

would have been without this protection; and the slave
holders, always a unit for the state-rights doctrine, had
to pay this higher price. The north was all the while
under the same tariff, paying an increased price for cot-

ton on every yard of imported cloth. This was not
considered by the south, and so, in 1832, a state conven-
tion in South Carolina declared the tariff" acts unconsti-
tutional, and therefore null and void, and resolved that
any attempt to collect the duties at any port in that
state should be resisted by force of arms. Preparations
were also made to take South Carolina out of the union.
" Nullification " was the name given to this act by which
the state declared certain laws of the general govern-
ment to have no force in her territory.

199. The 1st of February, 1833, in case Congress did
not repeal its protective system prior to that date, was
fixed upon as the limit of the state's forbearance ; for
after that day. South Carolina, in the event of the non-
compliance of the United States with her sovereign
pleasure, was to consider herself as forming no part of

the federal union. All she desired, she said, if her
demands were refused, was "to be let alone," when
she would proceed to govern herself, according to the
alleged Jeffersonian doctrine, as an independent state.

The excitement was intense all over the union. Web-
ster was in the senate and General Jackson in the presi-

dential chair, and they worked together, though op-

posite in their party connections, like twin brothers, for

the salvation of their common country. Webster
pleaded for the union, claiming that the constitution

was not a " compact of states;" but a " nation," created
by the whole people for their collective government
and benefit. In the course of controversy in the sen-

ate, beheld his famous debate with Mr. Hayne, lasting

for several days, and presented the arguments against
the right of secession with an eloquence and force

never equalled in any discussion on that question.
President Jackson firmly believed that the states should
manage their own affaix-s, but he also held that when
laws were passed in Congress for the whole country,
no one state had a right to refuse obedience to such
laws. He declared that " the federal union must and
shall be preserved," and sent an armed fleet to Charles-
ton harbor, warning South Carolina at once that, if she
resisted, the whole force of the union would be used
against her. For a while it looked as if there would
be a resort to arms, but Clay, who was the leader of

the Protectionists, came forward and proposed a com-
promise by which the tariff was modified. South
Carolina had won her point. The doctrine of nullifica-

tion had not been put to the test of arms ; but the doc-
trine of state sovereignty had established itself more
firmly at the south.

200. After the fall of the United States bank many
state banks had been formed, often with little capital,

to supply the expected need of paper money. These
banks issued notes which were largely used in the pur-
chase of public lands from the United States, and the
treasury was accumulating paper currency of doubtful
value. Soon after Congress had adjourned, the presi-

dent directed the secretary of the treasury to issue the
so-called specie circular, ordering the United States'

agents to receive in future only gold and silver in pay-
ment for land. The demand for specie at once became
pressing, and could only be met by the banks in which
the revenue was deposited. Other banks fell into dif-

ficulties which culminated in the great " panic of 1837,"

which took place under Martin Van Buren's admin-
istration. General Jackson, having served two terms,
was succeeded by Mr. Van Buren, who became presi-

dent on March 4, 1837. The administration of Mr.
Van Buren (1837—11) was occupied chiefly with efforts

to remedy the commercial disasters of the nation. The
new president had taken Jackson's cabinet, and had
declared his purpose " to follow in the footsteps of his

illustrious predecessor." He, therefore, caught the
first full effects of the storm produced by Jackson's
financial policy, from which even Jackson's popularity
and admitted honesty would hardly have saved him.
A spirit of reckless speculation had been excited by
the excessive amount of paper money in circulation,
and property had acquired a fictitious value. Most of

the banks which were not lucky enough to have gov-
ernment deposits at command went down under the
specie circular of 1836. The " pet banks," which had
received the deposits of the public money, had used
them as loans to business men, and now, when a
sudden demand for those deposits was made, many of

these banks also were involved in the general ruin.
The sudden calling in of these loans was the beginning
of this famous panic of 1837, the counterpart of which
had never before been seen in the United States. Early
in May the banks of New York city refused to pay
gold or silver for their notes, and the New York legis-

lature authorized a suspension of specie payments
throughout the state for one year. This was followed
at once by the suspension of banks in other cities.

The president, by proclamation (May 15), called an extra
session of Congress to meet September 4, and consider
and secure the financial interests of the government,
ilennwhile the panic continued during the summer of

1837, causing widespread ruin among banks, corpora-
tions and business men, and violently reducing nominal
fortunes to far less than their real value.
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201. Finally, after some vicissitudes, the financial
diffieulties of the nation were satisfactorily adjusted by
thfe adoption of one phase of the National Bank ques-

Wsub- tion, that of the so-called sub-treasury system which
By9tem7 ^^^ ultimately established in 1846, and has been in force

ever since. By this system the public revenues are not
deposited in any bank, but are paid over on demand to
the treasury department by the collectors, who are re-
quired to give bonds for the proper discharge of their
duty. The establishment of this system was creditable
to Van Buren's administration, but the country was
not prosperous during his term of office, and he was
defeated as a candidate for re-election (18-K)) after a re-
markably exciting canvas. The Whigs, relying upon
the same kind of popular feeling which had elected
Jackson, again put in nomination the plain soldier,
Harrison, who had been Van Buren's opponent in the
preceding canvass, and who had lived in a log cabin,

»e hsrd and had hard cider on his table. In the famous "hard
•'er", cider campaign" of 1840, Harrison won a sweeping
ampaign.

yig^Qj-y^ obtaining 234 electoral votes to Van Buren's
60. John Tyler, of Virginia, a Democrat in politics,

was elected vice-president. The election of Tyler was a
political mistake on the part of the Whigs, for, in one
month after his inauguration. President Harrison died,
and Tyler succeeded to the presidency. Thus the
government had a Democratic head, and the Whigs
lost, in the main, the fruits of their victory.

ryier'9 202. Mr. Tyler retained Harrison's cabinet, and prom-
t.iminis jged to carry out his policy. In an extra session of
vation Congress, beginning Jlay 31, a bill to abolish the sub-

treasury of the previous administration was passed by
both houses, which now had a Whig majority, and
was signed by the president. Both houses then passed
a bill to incorporate the fiscal bank of the United
States. Many of the objectionable features of the old
United States bank had been discarded ; but the measure
still met with great disfavor among the Democrats.
The bill was vetoed by the president. He stated, as his

objection, that the powers given to the bank were such
as he and a majority of the people believed to be un-
wise and unconstitutional, to grant. An effort was
made to pass the bill over the veto by a two-thirds'

vote, but it failed. The Whig leaders then requested
the president to present them with an outline of a bill

which he would be willing to sign. After consultation
with the cabinet, it was given, and passed by both
houses. The president vetoed this bill also. A two-
thirds' vote could not be obtained to pass it over the
veto. This action of the president in vetoing a bill

which had been drawn according to his own sugges-
tions, roused the indignation of the Whigs who had
elected him, and all his cabinet resigned. Daniel
Webster, however, the secretary of state, retained
office long enough to finish a negotiation with Great
Britain for the settlement of a dispute regarding the
northwestern boundary.

"-ei:on. 203. The northwestern corner of North America, down
to the parallel of 54° 40', now known as the territory of

Alaska, then belonged to Russia. The region known
as Oregon, which lay between Russian America and
California, was claimed by the United States on the

ground of the discoveries of Lewis and Clarke. After
the second war with England, when both countries

claimed this region, it was agreed in 1818 that they
should hold it jointly for ten years. The Hudson Bay
Company, which was fully equipped for the fur trade,

increased its stations. At the end of ten years it seemed
to have almost entire possession. In 1828 it was agreed

to continue the joint occupation until notice of its

termination should be given by one nation or the other.

When this agreement was renewed St. Louis was the

great center of the fur trade of the west. Kxpeditions
from that point into the disputed territory soon

became common. The hunters brought back word of

the fine farming and grazing lands wliich they had
seen, and parties of emigrants began to make settle-

ments in that direction. The Hudson Bay Company
put every possible obstacle in the way of immigration,

as they had wished to keep the country for hunting and

trapping. They managed to create the impression in

the United States tliat the Rocky Mountains could not
be crossed by wagons, and that the country on the other
side was a barren wilderness. In 1836 Dr. Marcus
Whitman was sent out with a company of missionaries
to tlie Oregon Indians. He was a man of energy and fore-

sight. He saw that it was practicable for emigrant
trains to cross tlie mountains by good passes, and he
knew that if he could make this generally known the
people of the United States would soon occupy the
country.

204. When Lord Ashburton came in 1842 to settle
with i\Ir. Webster the boundary line between the British
possessions and the United Stales, the Hudson Bay
Company had succeeded in keeping out almost all

American emigrants. It had laid its plans also to
bring in English settlers from the lied river country,
so as to strengthen the British claim to all Oregon. As
soon as Dr. Whitman learned this, he set out in October
of that year, and made liis way across the entire con-
tinent to Washington. There he found that a treaty
had been signed, but that Oregon had been left out of

consideration altogether. Dr. Whitman's errand was
to make known to the administration at Washington
the value of Oregon, and then to organize companies
of emigrants to settle within its bounds. He did both.
In the following summer he had a great body of set-

tlers over the mountains, and at the close of 1844 there
were three thousand Americans in Oregon. The
people were fast deciding the question of ownership.
Congress now took up the matter in earnest. The
American people claimed the whole western territory,
and the Democrats went into the next presidential cam-
paign with the alternative war-cry "Fifty-four, forty, "Fifty.f^a^
or fight," meaning that the parallel of 54° 40' must be foriy'or

made the northern Ijoundary. But the wiser men were figiit-"

ready to compromise, and a treaty was made with
Great Britain in 1846, by which the forty-ninth parallel

was made the dividing line west of the Rocky moun-
tains.

205. In 1842 an affair known as "Dorr's Rebellion " dorr's

occurred in Rhode Island. The state was still governed ^^ ^ '°°

under the old colonial charter, and a party led by
Thomas Dorr was anxious to exchange it for a new
constitution giving greater power to the people. Dorr
assumed to be governor by the votes of his partisans;
the lawful governor, under the charter, called for the
assistance of the United States, and civil war was im-
minent, when President Tyler sent troops into the
state to uphold the old government. Dorr was con-
victed of treason and sentenced to imprisonment for

life, but he was soon pardoned, and a more liberal con-
stitution was afterward adopted.

206. Calhoun was steadily teaching the southern
states that their safety lay in the doctrine of state sov-

ereignty, and the slaveholders were beginning to think
that the union was not worth much to them unless it

protected the slave system. Meanwhile, a very differ-

ent belief was becoming common in the north, which
was largely due to the influence of William Lloyd Gar- OppoeUlcs

rison, of .Vlassachusetts. He had established a weekly '" *'''^^''^-

paper in 1831, called The Liherator, which was devoted
to the entire and immediate abolition of African slavery

in America. Many others, men and women, came for-

ward to support him, and in 1833 the National Anti-

Slavery Society had been formed, and its branches had
multiplied rapidly. The renewal of the slavery ques-

tion alarmed the southern people and also many of the

northern people, who considered any attack upon slav-

ery dangerous to the peace of the union. From this

time dates the existence of the party opposed to slavery

in the United States, at first known as abolitionists. The abob-

They did not, however, constitute a political party, but t'oi'ists

as individuals kept up an incessant attack upon the
evil of slavery. They were persecuted in every way
possible, but every attempt to intimidate them only
gave a new opportunity for the discussion of the rights

and wrongs of the slave. The slaveholders, and tlieir

friends at the north, declared that the abolitionists were
destroying the peace of the country, and charged them
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with inciting the slaves to insurrection. Hence they
called upon all friends of the union to put them down.

Mob Finally mob violence was resorted to in Boston and
viBlence.

,,fher northern cities to destroy abolition printing
presses, break up abolition meetings and silence aboli-

tion orators.
PeHtions to 207. These lawless outrages only served to fire the
Congress.

^^^^^ ^j jjjg abolitionists, and they began to offer peti-

tions to Congress to abolish slavery in the district of

Columbia, while the dissemination of abolitionist books
and papers was greatly increased in every part of the
country. Congress in 1835 had resolved to lay all fu-

ture petitions on the subject of slavery upon the table.

In 1836 the president's message to Congress made indig-

nant reference to the practice of sending abolition doc-
uments through the United States mail. He recom-
mended a bill to prohibit the practice in future.

Accordingly, a bill was introduced in Congress prohibit-
ing any postmaster from knowingly putting any aboli-

tion documents or newspapers into the mails. The bill

was rejected. The right of petition has been a right
always held sacred by the people, and a champion for

this right appeared in John Quincy Adams, who had
been sent back to Washington as a representative from
his district in Massachusetts. He presented these peti-

tions again and again. The slavery party refused to
admit them, and in conseijuenee multitudes of people
at the north were gained over to the anti-slavery
side.

208. The political parties had not yet openly divided
on the question of slavery, but the opposition to the
Democratic party had become firmer, which resulted,
as has been shown, in the formation of the Whig party
(1836). Since Missouri had been admitted into the

Arkansas union two other states had been formed, Arkansas in
and MicM- J836, and Michigan in 1837. Half of the states were

now free states and half slave. But in population the
fi'ee states were rapidly gaining on the slave states.
In 1830 they exceeded them by over a million ; in 1840
the excess was nearly two and a half millions. More-
over, after the admission of Arkansas, Florida was the
only territory which could be admitted as a slave state,
whereas the north had still a vast space westward at
its command. To southern statesmen it seemed likely
that the north would presently far exceed the south in

territory, population, wealth and political power and
would steadily gain a majority in the senate and the
house. It was, therefore, probable that before long the
north would come to control the action of Congress,
and might then try to abolish slavery. This the south
naturally dreaded, and this feeling of dread was inten-
sified and exasperated by the abolitionist agitation.
The only safeguard for the south seemed to be the ac-
quisition of fresh territory, and southern statesmen
looked for this to the great country of Texas,
which lay south of 36° 30', was suited to the insti-
tution of slavery and was already occupied by many
southerners.

Annexation 209. Texas was originally a part of the Spanish
of Texas. province of Mexico. In 1821 Mexico revolted from

Spain, and formed a republic modeled after the United
States. Like other Spanish states in America it abol-
ished slavery. The south thus had for its neighbor a
free country hemming it in on the south and south-
west. Presidents John Quincy Adams and Jackson
each had made the attempt to buy Texas from Mexico,
but she had refused to sell. Meanwhile emigration
had set in from the southwestern states, and many
Americans had made their home in Texas. The most
noted of these was General Sam Houston, the leader
of an adventurous set of men. At his instigation
Texas rebelled against Mexican rule, and. in the de-
cisive battle of San Jacinto (1836\ won her independ-
ence and set up a government of her cwn with Hous-
ton at the head. Texas then apjilied for admission to
the union. The importance of such an addition was
seen at once. Out of this vast territory five states
could be formed. If slave states they would greatly
strengthen the slavery party. The AVhigs, under Web-
ster and Clay, opposed annexation on the ground that

it would bring on a war with Mexico, which had not
acknowledged the independence of Texas. The ques-
tion of annexation was hotly discussed in the presiden-
tial election of 1844. Van Buren, who had opposed
annexation, was rejected by the Democratic party, and
James K. Polk, of Tennessee, who favored annexation,
was nominated. The Whig candidate was Henry Clay ;

and there was a third candidate. This settled the re-

sult of the election. The abolitionists had put forward
James Birney as a presidential candidate in 18-tO, who
had received very few votes. They now nominated
him again. A close and bitter contest followed. The
Democratic party was committed to the annexation of
Texas, although the demand for the tariff of 1842, and
for "the whole of Oregon or none, with or without
war with England," helped to gain votes. Nevertheless,
the success of the Whigs seemed probable, until the
weakness of Clay's moral fibre ruined it. He wrote a
letter in which he tried to conciliate southern Demo-
crats by saying that he would be "glad to see" the an-
nexation take place at some future time. By this
device he won no Democratic votes, for Polk was a
warm advocate of annexation, but angered a great
many anti-slavery Whigs, who purposely threw away
on Birney their votes, by which means New York was
carried for Polk, and he was elected president. It was
the most closely contested election in the history of the
United States, except those of 1800, 1876 and 1884. The
result in fourteen of the twenty-six states was doubtful
for some days, and most of these chose Polk electors
by very slender majorities. In several of them the
small abolition vote would have turned the scale and
chosen Clay electors. Thus Polk was elected, and, in
December, 1845, Texas was annexed by resolution of
Congress, and admitted into the union (December,
1845) with the understanding that it might be hereafter
divided, so as to make several slave states. Florida
had already been admitted as a state in INIarch of the
same year. In spite of the strong opposition to the
annexation by the anti-slavery party there was a gen-
eral feeling of pride that the country had acquired so
large an addition to its domain. Politicians in favor
of annexation did their best to draw the popular mind
away from the question of slavery, and to hold out
splendid prospects of the rapidly increasing United
States. They began to aver that it was the "manifest
destiny" of tFie nation to possess the whole continent.
But the slavery question could not be held in abey-
ance. Willi the election of Polk the north and south
were finally arrayed in opposition to each other. The
policy of the Democratic party now began to be shaped
chiefly by the adherents of Calhoun, the representa-
tives of slavery and nullification, though tlie latter
political heresy was not likely to be pushed to the
front so long as the control of the federal government
was in their hands; but the slavery question became
the "burning question" from that time on until it was
decided by the civil war.

210. When Texas was annexed to the United States, The Mexi
Mexico was so occupied with intestine dissensions and '=*' *"
revolution that her exhibition of resentment was at first

confined to a formal protest, and the withdrawal of her
minister from AVashington. No aggressive movement
was made by her even when the United States troops,
under General Taylor, occupied the east bank of the
Nueces river, a part of the state which Mexico insisted
had never belonged to Texas. In the meantime, in an-
ticipation of trouble, a naval expedition had been sent
by the American government to the gulf, December 31,
1845, and an act passed extending the United States
revenue system over the doubtful territory beyond the
Nueces river, to carry out which a revenue officer was
appointed to reside in the new district. Even then
I\lexico did not institute hostilities, but expressed her
willingness to negotiate concerning the disputed terri-
tory between the Nueces and the Rio Grande. In IMarch,
1846, General Taylor was ordered by the president to
advance from the Nueces to the Rio Grande and oc-
cupy the debatable district. These measures, adopted
by the president, by which our troops crossed the
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California.

boundary claimed by Mexico, were considered by a
large portion of the people of the United States as im-
politic, if not unjust, and tlie occupation by our troops
of a territory, which at least was a subject of dispute,
was deemed by many a belligerent act. General
Ampudi 80 considered it, and notified the American
general to retire beyond the Nueces within twenty-four
hours. In April, General Arista superseded Ampudi in
command and communicated to Taylor that he con-
sidered hostilities commenced. Early in May, Arista,
with 6,000 Mexicans, crossed the Kio Grande, attacked
General Taylor with his force of 2,300 at Palo Alto, and
was badly defeated. The next day Taylor assumed the
offensive, attacked Arista at Resaca de la Palma,
and compelled him to retreat in haste across the Rio
Grande.

211. The United States government, before it could
hear of these actions, declared war against Mexico
(May 13, 1846), and called for 50,000 volunteers. Mex-
ico likewise declared war against the United States for
interfering in her affairs with Texas. Soon after the
declaration of war. Colonel Stephen W. Kearny was

expedition ordered to lead an expedition into New Mexico for the

Mexico'* purpose of separating that province from Mexico.
Leaving Bent's Fort, he followed what was known as
the Santa Fe trail, along the Arkansas river, across the
Colorado mountains to the Rio Grande, and down that
river to Santa Fe. Here he took possession of the coun-
try in the name of the United States, declaring New
Mexico a territory of the union, and left a governor
and some troops. Then he set off for California, to
carry out the same design of separating a Mexican
province from the Republic of Mexico and attaching it

to the United States. Before war was declared. Captain

nl?,™r?r"'i°
Jo'''^ C. Fremont was sent on an exploring expedition
to California. Some vessels of the navy also were sent
to the Pacific coast to be in readiness. The United
States had reason to think that England would make
an excuse of the Mexican troubles to set up a claim to

Calrfornia. Fremont and his men, aided by officers of

the navy with marines, made no delay when they
learned that war was in progress. They easily took
possession of one village after another. They expelled
the Jlexican soldiers, and finally seized Monterey, the
capital of the province. There was a number of

American settlers there, who proceeded to declare
the independence of California and organize a gov-
ernment,

inhan's 212. When Colonel Kearny left Santa Fe, he ordered
expedition. QQjQugi Doniphan, with about a thousand volunteers,

to chastise the Navajo Indians. Having performed
this duty and compelled the savages to make a treaty
of peace, Doniphan marched a thousand miles to join
the army in Mexico. At Bracito, December 25, 1846,

be defeated a large force of Mexicans, and near Chihua-
hua, February 28, gained a decided victory over an
army four times as large as his own. Finally he reached
General Wool at Saltillo, May 22, after a march which
is considered as one of the most brilliant exploits of the
war.

213. In the meantime Taylor had conquered the
northern portion of Mexico ; while Scott, landing at

Vera Cruz, advanced and captured the City of Mexico.
The United States soldiers were victorious over the
Mexicans wherever they came into conflict, and what-

^ soever the disparity of numbers, as instanced in

Doniphan's victory ; while at Buena Vista, February
22, 1847, Taylor routed a Mexican army more than four

times greater than his own. To the student of history

the Mexican war will have great interest, as having
been the school in which most of our great generals,

'"who made their mark in the civil war, received their

practical training. The capture of the City of Mexico
(September 14, 1847) put an end to the war. A treaty

was entered into with Mexico, by which the Rio Grande
was made the southwestern boundary of the United
States, and the Gila river the northern boundary of

Mexico. The United States paid Mexico $15,000,000 for

the territory which was thus added to its domain, ex-

clusive of Texas. Five years later, the United States

Doniphan's

bought the Mesilla valley, south of the Gila river,

for $10,000,000. General James Gadsden was the
agent in this purchase. By these two cessions Mex-
ico transferred to the United States the country
now comprised in California, Arizona, Nevada, Utah,
and parts of Wyoming, Colorado, Kansas, and New
Mexico.

214. This immense acquisition of territory, though
a fortunate one in many respects, had an immediate ef-

fect upon American politics, far more disturbing than
anything which had occurred since 1820. The general
sentiments of the anti-slavery party had been opposed
to the war, and these sentiments had been fully set
forth in a series of remarkable political poems, entitled
"The Biglow Papers," by James Russell Lowell. The The Big-

sectional strife, which had been allayed for the time rape"

being by the Missouri Compromise, now began to be
renewed. In the new territory acquired from Mexico,
slavery had been forbidden by the Mexican law, and
the north desired this prohibition kept in force, but the
south opposed the idea. It was proposed by some, as
the simplest solution of the difficulty, to prolong the
ilissouri Compromise line from the Rocky mountains to
the Pacific, but neither party was willing to give up go
much to the other. The increased opposition to slavery
in the north had created an increased obstinacy in the
south, so it was rapidly becoming a difficult thing to
effect compromise between the two sections. In 1846,
David Wilmot, a Democratic member of the house, from
Pennsylvania, offered an addition to a bill making
appropriations for the purchase of the Mexican terri-

tory. This addition was the celebrated "Wilmot Pro- The

viso," applying to any newly acquired territory the pfo™^^
provision of the ordinance of 1787, "that neither slavery
nor involuntary servitude shall ever exist in any part
of said territory, except for crime, whereof the party
shall be first duly convicted." The Whigs and northern
Democrats united in favor of the proviso, and it passed
the house, but was sent to the senate too late to be acted
upon.

215. In the same year that peace was made with
Mexico (1848) came the presidential election. Several
efforts had been made to pass the Wilmot Proviso, but
without success, but it called into existence the Free
Soil party, formed by the union of anti-slavery Dem-The^
ocrats and Whigs with the abolitionists. As a com-

Free Soil
party.

promise between the advocates and opponents of the
extension of slavery, a bill had been passed by the
senate establishing territorial governments in Oregon,
New Mexico and California, with a provision that all

questions concerning slavery in those territories should
be referred to the United States supreme court for

decision. It was voted for by members from the slave
states, but lost in the house. A bill was then passed
in the house, by a sectional vote, to organize the
territory of Oregon without slavery. This was passed
by the senate with an amendment declaring that the
Missouri Compromise Line extended to the Pacific ocean.
The amendment was rejected by the house, again by
a sectional vote, and, the senate withdrawing it, the bill

passed.
216. The Whig National Convention met at Phila- Convea-

delphia, June 7, 1848, and nominated Zachary Taylor,
'*"'''

of Louisiana, and Millard Fillmore, of New York. No
platform was adopted, and resolutions affirming the
Wilmot Proviso as a party principle were repeatedly
voted down. The Democratic National Convention
met at Baltimore, May 22. It revived the strict con-
structionist platform of 1840 and 1844, and nominated
Lewis Cass of Michigan, and William O. Butler, of

Kentucky. The National Convention of Free Soilers

met at Buffalo, August 9. It adopted a platform de-
claring that Congress had no more power to make a
slave than to make a king, and that there should be no
more slave states and no more slave territories. It

nominated Martin Van Buren, of New York, and
Charles Francii Adams, of Massachusetts. The Free
Soilers decided the election by drawing the Democratic
vote from New York, and so Taylor became president.
He was brave, honest and shrewd, and by far the ablest
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president between Jackson and Lincoln. Though a

Louisiana slaveholder, he was unflinching in his devo-
tion to the union.

Califcruia 217. The leading political struggle during Taylor's

administration related chiefly to the admission of Cal-

ifornia as a state in the union. Texas was the last

slave state. The tide of emigration was moving
steadily westward and northwestward. In 1846 Iowa
was admitted into the union, and in 1848 Wisconsin.
While the representatives of the people in Congress
were struggling with the question of free or slave ter-

ritory, the people themselves were rapidly increasing
the influence of the free states. In the year that Cal-
ifornia became the property of the United States (1848)

gold was discovered in the valley of the Sacramento,
and a very hasty exploration showed that there was an
immense deposit of the precious metal in the newly
acquired territory. The news spread all over the
world and immediately there followed a great rush to

the gold region. In a little over a year the population
had become large enough to entitle it to admission to

the union, and there was need of a strong government
to keep in check the numerous hordes of ruffians who
had flocked in along with honest people. President
Taylor was eager to bring. California into the union
before the question of slavery in that territory should
be discussed in Congress. He urged the people to call

a convention and organize a state. They did this

(1849), and since they were almost wholly from the
north, they framed a constitution prohibiting slavery,
and applied for admission. The south earnestly opposed
the admission of California as a free state, and the
extreme southern party even took some steps toward
secession. The debates were conducted on both sides
with great bitterness.

218. The controversy went on for a year, until it was
settled by a group of compromise measures devised by
Clay, who thirty years before had succeeded so well

Clay'^ rora- with his Missouri Compromise. He proposed that
nromi.,i.-s. California should be admitted as a free state ; that any

new states properly formed from Texas should also be
admitted; that the territories of New Mexico and Utah
should be organized without the Wilmot Proviso (i. f.,

with squatter sovereignty, by which the people of each
territory were left free to settle the question of the
existence of slavery for themselves) ; that the slave
trade should be abolished in the District of Columbia,

The ""fl especially that a more rigid fugitive slave law
fiigitivp should be enacted. The constitution expressly gave to
slave laiv slaveholders the right to recover their slaves if they

escaped into another state, but the increasing hostility
of the people in the free states to the slavery system
made it extremely difficult for slaveholders to find and
recover runaway slaves when they had escaped into the
northern states. This matter was one of great irri-

tation to the southerners. They complained that they
were deprived of their rights in direct opposition to
the constitution. The new fugitive slave law was
therefore so drawn as to require the arrest, by United
States officers, of fugitive slaves in the northern states,
and it also gave the officers the right to call upon any
citizen to help them in their search and capture. The
law also imposed penalties on all rescuers and denied
them a jury trial.

219. Webster gave his support to the Compromise of

18.50. Like many others, he viewed with alarm the
growing dissensions between the two sections of the
country. He worked with all his might to preserve
the union against the attacks of the extreme pro-

slavery men on the one hand and of the abolitionists
on the other. California was admitted to the union,
and the fugitive slave law was passed. Instead of bring-
ing quiet, as the Missouri Compromise had done, the
Compromise of 1850 was the beginning of a more bitter
and deadly strife. Perhaps the most important fea-

ture of the Compromise, in its bearing upon future
events, was the fugitive slave law. The cruelties
attending its execution aroused the fierce indignation
of the north. The disgust and horror felt toward it

caused the passage, by some northern legislatures, of

" personal liberty laws, " intended to protect free

negroes falsely alleged to be fugitive slaves. During
the discussion of Clay's Compromise Bill of 1850,

President Taylor died, after a very short illness (July 9,

1850), and Vice-President Fillmore succeeded to the

vacant office. He enforced the Compromise Act impar-
tially, but the fugitive slave law was often evaded
and sometimes forcibly resisted. It strengthened the
anti-slavery party in the free states, while the agitation

of the question of the morality and wisdom of slavery

was hotly resented at the south.

220. It was now the middle of the century, and the
union seemed full of prosperity. So various had the
interests of the people become that a new department
in the administration had been created (1849), called the
department of the interior, and comprising a number of

ofiices, like the census office, patent office, land office,

and bureau of Indian affairs, all of which had formerly
been scattered among the other departments. The
secretary of this department was made a member oi

the cabinet. During Mr. Fillmore's administration
postage was reduced, so that an ordinary letter could
be sent to any place in the country for three cents.

Before that it had cost ten cents to send a letter from
Philadelphia to Boston. At once the number of let-

ters transmitted through the mails was wonderfully
increased. The extinction of Indian titles in northern
Michigan brought about the discovery of the great
copper mines of that region, whose existence had long
been suspected before it could be proved. Railroads
in the east were beginning to show something of a
connected system, and the increase of railways in the
west made it possible for the great farms to send grain
and other provisions to the cities very cheaply. Rail-
roads in the south had hardly changed since 1840. In
1840 Samuel F. B. Morse, an American artist, had received
a patent for an electric telegraph apparatus, and four
years later he sent his first dispatcli over the wires
from Baltimore to Washington. This practical proof
of the power of the telegraph was followed by a rapid
extension of lines in every direction.

221. Several expeditions were ordered by the govern-
ment to gain a better knowledge of the national domain.
In 1848 and in 1852 and 1853 (Captain John C. Fremont
was sent out with exploring parties to the Rocky
mountains. The discoveries which he made, and
the new importance of California since the discovery
of gold there, induced the government to make more
careful surveys. The war department undertook one
to determine the most practicable and economical route
for a railroad from the Mississippi river to the Pacific

ocean. Captain Wilkes was sent to the Pacific ocean,
where he explored the Antarctic continent; an expedi-
tion under Lieutenant Lynch explored the valley of
the Jordan and the Dead Sea; and Commodore Perry
was sent with a fleet to Japan, a country which had
heretofore been almost unknown to Europe and to

America.
222. Between the east and the west, railroads were

growing busier. Towns and cities sprang up along their
routes, and where a new and fertile district was found
the settlers did not rest until they had a railway for the
transportation of their produce ; and very often the
railroad itself was the pioneer of a new territory, being
followed by the people who made claims along its

route. Ships and steamers were constantly crossing
the Atlantic. Improvements were made by American
shipbuilders in the construction of sailing vessels, and
the clippers, as they were called, were built, which were
able to sail with a good wind almost as swiftly as
steamers. The increased development of wealth in the
country gave a fresh impetus to the spirit of invention.
McCormick invented his reaping machine, and obtained
a patent for it in 1834. Its results have been hardly less
in importance to the United States than the invention
of the locomotive. Since then agricultural machines
and implements have rapidly increased. It was agri-
cultural machines that made the western farms profit-
able, and enabled the railroads to fill the west so
rapidly with population. Friction matches had come
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into use, and anthracite coal was now extensively used
both in manufactures and locomotion. In 1839 Good-
year had devised his method of vulcanizing india rubber.
In 1846 came the sewing machine, the power-loom, and
the use of anaesthetics in surgical practice. The rotary
printing press was invented in 1847.

223. During this rapid change in all the conditions of
life, it was not strange that there should be a cor-
responding change in the minds of men, and that their
ideas should become somewhat unsettled. Hence,
transcendentalism in religion, literature and politics

began to flourish ; visionary proposals of every kind
were made; new communities were established, and
new sets sprang up. In 18.30 Joseph Smith had
declared that he had received a revelation from God
which was contained in a book called "The Book of

Mormon." He formed a society of men and women
who were his disciples and called themselves Mormons,
and ihey made a settlement in Missouri. In 1838,

Smith, with' his followers, was driven away to Nauvoo,
in Illinois. Ten years later Smith was killed, and the
Mormons, under Brigham Young, removed beyond the
western frontier, and settled on the broad plain about
Great Salt Lake, in the new Territory of Utah. Their
missionaries traveled in the older states and in Europe,
making converts, and bringing them to the new Mor-
mon home. They offered to people who were discon-
tented, and to the hard-worked poor, a land of promise
and plenty. They appealed to religious people, and
declared tliat God was with them, as He had been with
the Jews of old. Salt Lake City was founded, and
became their capital. Since then, having rapidly
increased in wealth and population, they became a
dangerous factor in the American system. Their pecul-
iar tenets, which consisted mainly in their polygamy
and submission to their sacred hierarchy, rendered
it impossible to admit them as a state into the union,
while their numbers became so great that it was
contrary to .\merican ideas to deprive them of the
right of self-government, and keep them under the
power of Congress. A solution of the vexing ques-
tion was ultimately reached by Utah consenting to

discard polygamy with a view to entering the union as

a state.

224. About the middle of the century, the American
methods of education were greatly improved, and
American literature began to attract the world's atten-

tion. There were publication societies formed by the

thurches, which multiplied books, papers and tracts

without number, and these found their way to remote
villages and homes. Educational societies helped
establish schools and colleges in the thinly settled

parts of the country. There wa.s a Colonization Society,

which tried to answer some of the difficult questions of

slavery by sending free blacks to Liberia, in Africa.

This was the time when the lyceum system became
popular. In the cities and towns courses of lectures

were instituted, and the latest thoughts in science, art,

literature, politics and philosophy, were given to the
people. The newspaper had become a national institu-

tion, and was a familiar visitor to the great majority
of families of the republic. There were daily papers

in all the cities and towns, and in many papers the con-

tents of books were published, aside frouj the general

news and topics which interested the country. Amer-
ican authors were taking their place among the great

men of the ages in the realm of letters. Before 1830,

Bryant, Irving and Cooper had become distinguished.

In 1847, Edgar Allan Foe, the most imaginative of Amer-
ican poets, had died. In 1850, Washington Irving had
written all his works except his "Life of Washington."
The poems by which William Cullen Bryant is best

known had been written and given to the world.

James Fenimore Cooper died the next year, leaving

behind him a long list of novels, the best of which

were descriptive of American life. Then came Long-

fellow, Whittier, Hawthorne, Holmes, Bancroft, Pres-

cott and Emerson. The " Scarlet Letter," which made
Hawthorne famous, had been given to the public. Long-

fellow had published "Evangeline," and many of his

most popular poems. Whittier had become celebrated
as a poet ; Oliver Wendell Holmes, as a poet and wit;

William tiilmore Simms, as a novelist; Kalph Waldo
Emerson had become known by his essays as one of the
great masters of English prose ; James Russell Lowell,
poet and satirist, had issued his "Biglow Papers,"
which helped people to understand the meaning of the
Mexican war, while they laughed over the verses.

And besides these, there were many others who
assisted In raising the standard of American literature,

and making it a distinct voice of the nation.
225. All these things — churches, lyceums, public

meetings, societies, newspapers, and books—had their
influence in shaping public opinion; and as they
increased, more earnest grew the discussion of the
slavery question. About this time, when the adminis-
tration of Fillmore was coming to an end, a book was
brought out which had an enormous sale, and was
translated into all the literary languages of the world.
This book was " Uncle Tom's Cabin," written by Mrs. t'ncle
Harriet Beecher Stowe, and it was for the time more Tom'a
widely read throughout the world than any other book. Cabin.

It was a story claiming to show what negro slavery
really was, and what it meant in the lives of men
and women, white and l)lack, in the southern states
of the union. The book was candidly written, and
in a wonderful spirit of fairness, rather understat-
ing than exaggerating the evils of slavery, and its truths
were all the more convincing for that reason. Its

influence was doubtless very great in strengthening the
anti-slavery feeling at the north, and in finally extin-
guishing the disturbing evil of the country.

VII.—THE APPROACHING CONFLICT.

226. June 1, 1852, the Democratic National Conven- Conven-

tion met at Baltimore. Its platform included the
J^"'

<*'

strict constructionist platforms of former conventions,
endorsed the Virginia and Kentucky resolutions of

1798, and pledged the Democratic party to a faithful

observance of the Compromise of 1850, including the
fugitive slave law, and denounced all agitation of

the slavery question. It nominated Franklin Pierce, of

Kew Hampshire, and William R. King, of Alabama.
The Whig National Convention met June 16 at Balti-

more. In its platform it adopted its usual loose con-
structionist principles, though somewhat more cau-
tiously worded than formerly, and endorsed the
Compromise of 1850 and the Fugitive Slave Law. It

nominated Winfield Scott, of Virginia, and AVilliam A.
Graham, of North Carolina. The Free Soil Democratic
Convention convened at Pittsburgh, August 11. In its

platform it declared slavery to be a sin against God and
a crime against man, and denounced the Compromise of

1850, and the two parties who supported it. It nomi-
nated John P. Hale, of New Hampshire, and George W.
Julian, of Indiana. Some of the Whigs, dissatisfied

with Gieneral Scott, wished to bring forward Daniel
Webster as an independent candidate, but Sir. Webster
died in October of that year. Henry Clay had also

died in June of the same year. These two great

leaders of the Whig party were succeeded by such men
as Sumner, Seward and Chase, avowed enemies of

slavery. John C. Calhoun was also dead, and Jefferson

Davis, afterwards to play such an important part in

the nation's history, acquired the leadership of the
slaveholders of the south.

227. The slavery question was the principal issue in

the presidential election in November, 1852, and in the

contest the Whigs met with a crushing defeat, which
put an end to their party. When the electoral votes

were counted in February, 1853, it was found that

Pierce and King had received 254, and Scott and Gra-

ham only 42. Mr. Pierce's administration (1853-57) was Pierce's

chiefly occupied witli the slavery dispute, in which he ^^™j'°"'

represented the policy of the southern party. He chose '^ ° '

William L. Marcy for secretary of state, James Guthrie
for secretary of the treasury, Jefferson Davis for secre-

tary of war, and Caleb Gushing tor attorney-general
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The slave 228 The slave power was now at a loss what to do
power. for new territory in which to extend itself. The north

had already a preponderance in the senate, consequent
upon the admission of California, and from the rapid

growth of the northwestern states, in which New Eng-
land ideas and sentiments were becoming predominant,
thi southern leaders recognized the fact that ere long

the north would hold the power in the house. Web-
ster had shown, in his memorable speech of March 7,

1850, that there was no more territory for slavery within
the limits of the union. What, then, were the south-

ern states to do? It seemed absolutely necessary at

once to get a new slave state to balance California, but
the available land south of 36° 30' was already occu-
pied. New Mexico and the Indian Territory south of

Arkansas presented themselves, but the westward
movement of population along these lines would be far

too slow for their purpose.
229. Seeing no legitimate method to acquire terri-

tory, their former plan was repeated, if not by the
southern states themselves, certainly under the instiga-

tion of many of their citizens, and by members of the
State-rights party of the south, and for their advantage

;

for it was precisely at this period that William Walker,
Filibuster- of Tennessee, the notorious filibuster, undertook to
'°8- snatch Sonora for the south from Mexico, exactly as

his predecessors had done with Texas. But he failed.

In 1855, he and his band made the same experiment in

Nicaragua. Here, for a time, he was successful. He
overturned the lawful government, made himself pres-
ident, and almost made the state in readiness for slav-

ery and annexation to the federal government. But he
was subsequently driven out, after which he returned
home greatly disappointed and mortified. After two
more unsuccessful attempts on Nicaragua, he planned
his fifth and last expedition against Honduras. He
was encouraged and assisted by his southern friends

;

mass meetings of his supporters were held even in New
York, and in many other northern cities; and the state
sovereignty party everywhere applauded his efforts to

revolutionize and wrong a state. But Walker failed
more fatally this time. He was defeated, captured and
shot.

©«ba. 230. Having been foiled in the attempt to gain a
foothold in Central America, the slave power now
turned to another state as offering a solution of their
difficulties. The southern states wished to annex Cuba.
Mr. Pierce proposed to buy it, and at his suggestion a
conference was held at Ostend, in Belgium (1854), be-
tween the American ministers to Spain, England and
France, Messrs. Pierre Soul^, James Buchanan and
John Y. Mason to consider the question. A memoran-
dum, drawn up by these gentlemen and submitted to

Ostend the president, is known as the Ostend Manifesto. It
mamlesto. (jg,jared that Cuba was necessary to the United States;

that it was the duty of this country to prevent the
emancipation of slaves in the island; and that if Spain
refused to sell Cuba, the United States would be justi-

fied in taking it from her by force. This declaration
caused great indignation in the north. Nothing, how-

. ever, came of it.

to diauaion. ^^^- Meanwhile, the tendencies to disunion were be-
'coming stronger. Texas, the last slave state ever ad-
mitted, had refused to be divided, hence the south
could hope for no further increase of numbers. After
1850, the political power had passed out of the hands
of the south. The free states now, by uniting, could
control both houses of Congress, elect the president
and vice-president, dictate the appointment of judges
and other federal officers, and make what laws they
pleased. Thus the interests of the south depended
upon the one question whether the free states would
thus unite or not. Under circumstances so critical, it

were better for the slave power that all questions call-

ing public attention to the question of slavery should
be avoided

;
this, however, was simply impossible. The

numbers interested in its solution had become too great
to be silenced. It was the question of the hour, dis-
cussed in all ranks of society, breaking up party lines,

and even disorganizing ecclesiastical institutions. The

Protestant church organizations of the United States
had been greatly agitated by the irrepressible question,
and some of them became divided. In 1845, the Bap-
tist church separated into a northern and southern
branch, and the Methodist church shared the same fate

the following year. The Presbyterian church managed
to maintain its integrity until 1861, when it ilso yielded
to the pressure; and the only churchet retaining
their national character were the Episcopal and Roman
Catholic.

232. The southern leaders, strongly desirous of acquir- Kansas
ing more territory in which to extend slavery, now J'.^?''*^*

concocted a seemingly practicable scheme to get con-
trol of that part of the country lying west of Missouri
and Iowa. This land lay to the north of 36° 30', and,
according to the terms of the Missouri Compromise, was
forever to be free soil. A plan was devised to obtain, if

possible, the repeal of that celebrated compact. With
the aid of some of the northern members of Congress
this might be done. The scheme proved successful, so

far as legislation could go. In December, 1853, a bill

was introduced in the senate to organize the territory

of Nebraska. A southern senator at once arose and
demanded that the Missouri Compromise should not be
so construed as to prohibit slavery within the new ter-

ritory. The bill was at once dropped. But a sufficient

number of free-state Democrats soon acquiesced in the
southern demand to make it a success. One week later

a new bill was brought in, known as the Kansas-
Sfebraska bill. It divided the region covered by the
pUpvious Nebraska bill into two territories, one directly

west of Missouri, and between the parallels of 37° and
40°, to be called Kansas, and the other, north of this,

and between the parallels 40° and 43°, to be called Ne-
braska. Thus, two states were opened to the southern
institution, instead of one, for this new bill distinctly
declared that the Missouri Compromise had been
swept away by the later Compromise of 1850. President
Pierce had pledged himself to the south, in his letter

accepting his nomiaation, to acknowledge and execute
this latest bargain with slavery, in case he should be
elected.

233. The bill was enacted, but the position was now Squattw
assumed that Congress had no authority to vote slavery sover-

in, or to vote it out, of either of these territories, since it ^ ^

belonged of natural right to their respective populations
to decide for themselves the character of their own in-

stitutions. This idea was known as that of squatter
sovereignty, and it was proclaimed in order to open
Kansas to an immediate slave immigration from Mis-
souri, while Nebraska might afterward be captured in
the same way from slaveholding Kansas. It was a
plausible doctrine, because it appealed to that strong
love of local self-government which has always been
one of the soundest political instincts of the American
people. The plan was an astute one. It originated with
Stephen A. Douglas, a northern Democrat, and laid
bare the finest region of country which was open for
settlement, as a battleground between the slave-labor
and the free-labor systems.

234. This act was the most palpable blunder ever
known in the history of American politics. Its practi-
cal result was to create a furious rivalry between north
and south, as to which should first get settlers enough
in Kansas to secure a majority of the popular vote. The
issue, thus clearly defined, wrought a new division be-
tween political parties. The southern Democrats and
southern Whigs united in favor of the Kansas-Nebraska
bill, while the northern Whigs and Free Soilers united
against it. The division between the northern and
southern Whigs was final. The northern section at once
repudiated their old party name, and, combining with all

the northern men who were opposed to the extension of
slavery, took the name of anti-Nebraska men, and sue- ^°''"/'''-

ceeded in electing a majority of the house of represent- """^skair

atives. A new party had arisen in 1852, which was
now an important factor in American politics. It as-

sumed the form of a secret oath-bound organization, of

whose name, nature and objects nothing was told, even
to its members, until they had reached its higher de-
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grees. Their consequent declaration that they knew
nothing about it gave the society its popular name of

. ,
" KiiowNothings," but it assumed the name of the

•an party.
" "American party." Its design was to oppose the influ-
ence of the Roman Catholic church, the easy naturali-
sation of foreigners, and to aid the election of native-
oorn citizens to ofBce. Its nominations were made by
secret conventions of delegates from the various lodges,
and its nominees were to be voted for by all its mem-
bers, under penalty of expulsion in case of refusal. For
a time it was quite successful in state elections, and was
now aiming at a greater extension of its influence. At
first it had intended to ignore the slavery (juestion, but,
after a few years of existence, the complications arising
from the discussion of this subject affected its organiza-
tion and resulted in its division.

235. The old Whig party disappeared about this
time. Some of its members joined the American party,
and the majority, including the old anti-slavery men
and Free Soilers, with many others, united under the

1 ,^
Repub- name of the Republican party. The name was at once

'^ ^ ^'"''^' recognized by the Democrats, who, in contempt, called
them "Black Republicans," because of their alleged
fondness for negroes. The Democratic party, which
had been practically the only party since 1852, had now
to contend with a political organization which adopted
broad constructionist principles, declared itself in favor
of protective tariff, internal improvements, and a
national system of bank currency, and added to them
the further principle that the federal government has
the power to control slavery in the territories. It
affirmed, at first, that it had no design to interfere with
the institution of slavery in the states where it be-
longed, but simply intended to exclude it from the
territories. But with the enunciation of its funda-
mental principles, it was at once recognized as an anti-
slavery party, and the only one to which the southern
slave could look with the faintest hope of aid in throw-
ing off the chains of bondage. The Democratic party
had quite thrown aside its original title—that of Repub-
lican—but the name was still popular, and the new
party, by a skillful stroke of policy, took advantage of
this feeling and assumed the old name. Thus, in 1856,
the two great parties which were to figure so largely for
the succeeding years in the history of the country, were
arrayed against each other.

The Strug- 236. The attention of the whole country had now
Xaii'sM.

been turned to the struggle provoked by the Kansas-
Nebraska bill, and the repeal of the Missouri Com-
promise. Kansas had been offered as a prize to be
contended for by free and slave states, and both had
accepted the contest. As in the case of California, it

was found a slow work to colonize the new territory,
even from Missouri, by permanent settlers, for the
people of that state had land enough of their own,
still unoccupied, to absorb for years their surplus
population. The only recourse, therefore, was to send
their worst inhabitants across the border, not to settle,

but to vote and fight for slavery. Consequently gangs
of "border ruffians" poured into Kansas from Missouri
and Arkansas. But the free states were not behind in

a struggle. Anti-slavery societies subscribed money to

hasten immigration into the contested territory, and
people from the free states migrated thither in such
numbers that in a few months they constituted a de-
cided and lawful majority of the actual settlers. The
administration took alarm at the ill success of its own
plans. Many of the inhabitants of Missouri undertook
to impede the passage of northern emigrants through
their state, but the immigrants circumvented them by
winding their way around through the free state of

Iowa. In the meantime the government sent an army
to Kansas, professedly to keep the peace, but it would
seem in reality to compel the acceptance and establish-

ment of slavery. The first election of a delegate to

Congress took place November 29, 18.54, and was carried

by organized bands from Missouri, who crossed the

border on election day, voted, and returned at once.

In the spring of 18.55, the ruflians in this way voted to

organize a territorial legislature, and this measure was

carried in the same lawless manner. In July, 1855,
this legislature, all pro-slavery, met at Pawnee, and
adopted a state constitution. To save trouble, as well
as to secure at once the establishment of slavery, they
took a summary vote, adopting in ;their entirety the
laws of slaveholding Missouri. At the same time they
enacted a set of original statutes, which denounced
the penalty of death for nearly 50 different offences
against the institution of human bondage.

237. To defend themselves against these illegal pro- Free-state
ceedings, the actual settlers held a free-state conven- govern-

tion at Topeka, September 5, 1855, repudiating the ""*"'•

work of the pro-slavery party ; and on January 15, 1856,
they elected state officers under the lawful constitution.
Nine days afterwards the state-rights president, in a
special message to Congress, endorsed the pro-slavery
legislature, and pronounced the attempt to form a free-
state government, without the approval of the federal
authorities in the territory, to be an act of rebellion.
He then issued a proclamation warning all persons
against such acts of resistance to the lawful govern-
ment, and dispatched another body of troops to enforce
the constitution of the border ruffians. The struggle
continued unabated. In the senate chamber Charles
Sumner had been knocked down to the floor by sumner
Brooks with a stick, so as to be severely injured, and Brook*
for daring to criticise what he held to be unjust
and one-sided proceedings. The assailant. Brooks,
was expelled by northern votes, but was immediately
returned by his southern constituents. In Kansas, the
free-state settlers refuse to recognize the territorial
government of the slave party, and as the pro-slavery
settlers and their allies woula not render obedience to
the other government, the contest passed into a real
civil war, the two sides mustering considerable armies,
fighting battles, capturing towns, and paroling prison-
ers. Two free-state towns, Lawrence and Ossawat-
tomie, were sacked. The free-state legislature peace-
ably assembled at Topeka, and was dispersed by order
of the president. Many of its members were arrested
and imprisoned. Every free-state citizen's dwelling
had to be guarded and defended by armed force, and
no free-state man could plow or plant or gather in his
crops without fighting for his life.

238. The free settlers still continued to maintain their
position, in spite of the persistence of the slave party,
with the whole force of the administration at its back.
Several pro-slavery governors— Shannon, Geary and
Walker—were sent to represent the southern party,
and subdue the citizens to its purpose and control. A
second slave constitution, made at Lecompton, was of-

fered to the people in a tricky and nefarious manner.
It was to be voted for "with" or "without" slavery, but
in either case there would be an affirmation of the doc-
trine of state-rights. The free settlers accordingly re-

fused to vote. The constitution of necessity was adopted
and the new document sent to Washington, was ac-
cepted by the .president and State-rights party. But
the measure failed to carry through the house. Another
territorial legislature was elected, and this body sent the
Lecompton constitution to the polls to be voted for, or
against, as a whole. It was defeated by a majority of six
thousand. In spite of this, however, the president, in a
special message, urged upon Congress the Lecompton
constitution with its slavery features, declaring that
the new legislature had no right to submit it to a
second-vote. But he was not sustained. In July, 1859,

the citizens of Kansas met again in convention at
Wyandotte, and adopted a resolution forever excluding
slavery. It received a majority of four thousand at the
polls.

239. In the heat of the Kansas struggle came the Presiden-
presidential election of 1856. The Democrats nomi- tia.' cam-

nated James Buchanan and John C. Breckenridge, ^^^°
adopted the strict constructionist platform of former
conventions, and added to it an endorsement of the
Kansas-Nebraska bill and the principle of squatter
sovereignty. The Republicans nominated the western
explorer. John C. Fremont, and declared the right and
duty of Congress to prohibit slavery in the territories,
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thus planting themselves upon the ground of the Wil-

mot Proviso. The small remnant of Whigs, including

the Know-Nothings of the north and those southern

men who wished no further discussion of slavery, nomi-

nated Fillmore, and tried to turn attention away from
the great question at issue by protesting against the too

hasty naturalization of foreign-born citizens. Buchanan
received 174 electoral votes, Fremont 114 and Fillmore

8. The large Republican vote showed that the northern
people were at length awakened to the situation, and
the south in consequence was both astonished and
alarmed. For the first time in the history of the coun-
try a distinctively anti-slavery candidate had obtained
an electoral vote, and had nearly gained the presidency.

Though the Democratic party had been successful in

this election, its triumph was seen to be far less complete
than when it came out of the election of 1852. It no
ionger controlled twenty-seven of the thirty-one states;

all the free states but five had cast their votes against

it, and its candidate no longer had a majority of the

popular vote, but was simply chosen by a majority of

the electoral vote.

The strongest section of the union was in the

hands of its political opponent, through whose ranks
a spirit of earnest enthusiasm was being increasingly

diffused.
240. The strength of the opposition manifested against

the Democratic party in this election, more than ever
convinced the south that the time was fast approach-
ing when political power would pass from those who
defended slavery to those who opposed it. Hence the

slave power gathered up its forces for the great struggle
v,-hich must inevitably ensue. It became more aggres-

.atrican sive than ever. The African slave trade, forbidden since
i!iave-Ma'is;.J808, was reopened extensively and with but scant dis-

guise, many northern shipping merchants engaging in

this revival of tlie pernicious traffic. During 1857 the Brit-

ish fleet on the African coast captured twenty-two slav-

ers, and every vessel but one was American. By 1860 the
traffic had considerably increased and was widely adver-
tised, while it is due to the south to say that she imported
but few negroes from Africa, tliough her planters
purchased many that were bi'ought over. Meanwhile
this was not deemed sufficient. To insure the perpetua-
tion of the " peculiar institution," it was necessary to

enlist the active protection of the federal government
in its favor. Squatter sovereignty had not served the
purpose, for in the Kansas struggle, despite all the ef-

forts made, slavery had been worsted. Squatter sover-
eignty was accordingly thrown aside, and a demand
made that the federal government should protect slav-

ery In all the territf)ries.

The Died 241. Up to this time the constitutionality of the

icisloa*^
Missouri Compromise had never been considered in the
supreme court. The question was brought to test in

a case which was decided in 1857, two days after
Buchanan's inauguration. One Dred Scott, a slave
who had been taken by his owner from INlissouri into
free territory, and had therefore sued for his freedom,
was sold to a citizen of another state. Scott then
transferred his suit to the federal courts, under the
power given them to try suits between citizens of dif-

ferent states, and the case came by appeal to the
supreme court. The decision was startling to the
north. It declared, in substance, that, according to the
constitution, no slave, or the descendant of slaves,

could be a citizen of the United States; that slaves were
not persons, but property, and that slave-owners could
migrate from one part of the union to another and take
their negroes with them, just as they could take their
horses or any other property. It, moreover, pro-
nounced the Missouri Compromise Act unconstitutional
and void, slaves being private property, with which
Congress had no right to interfere. And it further
declared that it was the duty of Congress, not to pro-
hibit, but to protect, slavery in the territories. The
mass of the northern people held the opposite of

Chief Justice Taney's decision. They claimed that
slaves were regarded by the constitution, not as prop-
erty, but as "persons held to service or labor" by

state laws ; that Congress was constitutionally bound
to protect liberty as well as property ; and that its duty
was to prohibit, not to protect, slavery in the terri-

tories. It was plain that the decision of the supreme
court would never be received as the law by the free

states. A storm of angry dissent arose, of which the
slaveholders hastened to take advantage. They main-
tained that the duty of Congress to protect slavery in

the territories had been confirmed by the highest

judicial authority in the land, and that the Republicans
had refused to accept its rulings; therefore, whatever
the result migUt be, the Republican party must accept
the responsibility. At this time, as will be seen, the
northern, or Douglas Democrats as they were called,

who had heretofore supported the south, now refused
to follow the southern lead any further, but chose
rather to divide the party.

242. In 1860 the slave states were sixteen in number, ^'^^| ^,'^"'

namely, Delaware, Maryland, Virginia, North Carolina, ""^(gg*^®

South Carolina, Georgia, Alabama, Kentucky, Tennes-
see, Louisiana, Mississippi, Missouri, Arkansas, Flor-
ida, and Texas (admitted 1845). The free states

were eighteen, namely, Maine, New Hampshire, Ver-
mont, Massachusetts, Rhode Island, Connecticut, New
York, New Jersey, Pennsylvania, Ohio, Indiana, Illi-

nois, Michigan (admitted 1837), Iowa (1846), Wisconsin
(1848), California, Minnesota (1858), and Oregon (J859).

Kansas had adopted a free-state constitution, but was
not admitted until 1861. At this period the population
of the United States was more than 31,000,000, an
increase of over 8,000,000 in ten years. The population
of the slave' states was 12,000,000, including 4,000,000

slaves and 250,000 free blacks; but the colored element
in the southern population could hardly be regarded as

a factor of strength, but rather as a possible source of

danger. No serious slave uprising had ever threatened ^°*'°
,

the south, but John Brown's raid and the alarm which ra'w!'^
'

it produced in the southern states betokened a danger
which added a new terror to the chances of a civil war.
Brown, a Connecticut man of the old Puritan type,
had been an anti-slavery leader in the Kansas fights.

His plan was.to raise an insurrection among the slaves
of Virginia, and arm them to liljerate their people by
force. In October, 1859, he and his men surprised and
seized Harper's Ferry, where there was a large store of

muskets and ammunition ; but the negroes did not rise,

and Brown was overpowered by national and state
troops, and hanged (December 2) by the authorities of

Virginia.
243. The next election for the presidency was looked

forward to as a critical time. Many persons of in-

fluence in the south declared that if the election should
strengthen the preponderance of the north, the slave
states would break up the union and form a confeder-
acy of their own. The Democratic National Conven-
tion, which met at Charleston, S. C, April 23, 1860,

was characterized by its stormy session. The demands
of the southern extremists produced a political schism,
and the convention with the party was split into two The splitli

distinct portions. The Douglas Democrats refused to
^rlt?c^I?«

yield to the wishes of the slave power, and stiM main-
tained the principle that the question of slavery in

each territory should be decided by its settlers ; but they
made a concession by offering a resolution that the party
would abide by the decisions of the supreme court.
The southern delegates offered resolutions affirming the
doctrine of the Dred Scott decision, that neither Con-
gress nor tlie territorial legislatures had a right to pro-
hibit slavery in the territories. The convention adopted
the Douglas platform, whereupon the delegates from
many southern states successively protested and with-
drew, and at once organized a new convention in

Charleston, adopted their platform, and adjourned to
meet again in Richmond, June 11. The original con-
vention, after balloting fifty-seven times for candidates
without a choice, adjourned to meet again at Balti-
more, June 18. Upon reassembling at the appointed
time, it seated some new delegates friendly to Douglas,
whereupon the remaining southern delegates, who
chiefly belonged to the border states, also withdrew, and
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joined their brethren at Richmond. Here they nomi-
nated John C. Breckenridge and Joseph Lane for presi-
dent and vice-president. The remainder of the Balti-
more convention nominated Stephen A. Douglas and
Herschel V. Johnson. The Republican convention

lepub- assembled at Chicago, May Ki. It adopted a somewhat
on? broad constructionist platform ; advocated the exclu-

sion of slavery from the territories by congressional
measure ; declared in favor of a protective tariff, the
homestead bill, internal improvements, and a Pacific
railway. It nominated Abraham Lincoln and Hannibal
Hamlin. There was a fourth organization called "The

iti- Constitutional Union Party," composed of the fragments

I"*'
of the old AVhig and Know-Xothing parties. It de-

j, olared as its political principles, " The constitution of
the country, the union of the states, and the enforce-
ment of the laws." Its candidates were John Bell and
Edward Everett. Four parties were now in the field,

and only two had the courage of their convictions,
the southern Democrats and Republicans. The
Bell party had adopted a " take it as vou please "

j

platform; it simply evaded the slavery question alto-

i

gether; while the Douglas platform sought to throw I

the responsibility of a decision concerning the ques- i

tion upon any shoulders except those of the Douglas I

Democrats. I

^°° 244. An exciting canvass now followed. The Re-

'

publican party had been gaining confidence and en-
]

thusiasm, and the discordant efforts of the three par- ;

ties opposed to it, only made Lincoln's election more
j

certain. In the electoral college Lincoln obtained 180
votes, Breckenridge 72, Bell 39, and Douglas 12. Ko

|

candidate received a majority of the popular vote, Lin-

,

coin standing first and Douglas second. The popular
,

vote for Douglas, though large, was not so distributed
as to gain a majority in any state except Missoui-i: be-
side the nine electoral votes in that state, he obtained
three in New Jersey. Thus the election resulted in a
decisive victory for the Republicans. Its significance
was far reaching. The interests of the south, and even
of slavery there, would be safe enough under Lincoln,
but the overthrow of the Dred Scott and squatter sov-
ereignty doctrines was certain, and an immediate stop
would be put to the extension of slavery in the terri-
tories. In such circumstances the course of events was
evident. Nullification was no longer feared by the
nation. Secession, on the part of a single state even, was
now almost out of the question. No one of the south-
ern states would agree to secede unless assured of sup-
port by the others; a combined action was necessary to
assure the success of any secession plans.

».ion. 245. During the discussion which preceded the elec-
tion, the north heard repeated threats from the south,
that if the Republican party were successful, the slave-
holding states would leave the union ; but these threats
were looked upon as merely the angry declarations of a
few heated politicians. Yet these disunion expressions
were sincere. The southern people had learned to look
upon the north as thoroughly hostile to the south. They
made little distinction between the Republican party
and the abolitionists, and they felt instinctively that a
government elected in a spirit of opposition to slavery
would find many ways to injure it. The political hab-
its, and the way of life at the south, made it easy for

southern voters to believe in disunion as a cure for the
evils with which they felt they were threatened. The
doctrine of state independence had become familiar to

them; it had been laid down in the Kentucky and Vir-
ginia resolutions of 1798, and had been maintained by
Georgia in the difficulty with the Indians, and by South
Carolina in her Nullification Act. They had remained
"Planting States;" they still had their own social life

;

the same families lived upon the same estates. There
was no such constant movement from one state to an-

other as at the north, nor any such introduction of
j

immigrants from Europe. They were, in brief, much
|

prouder of their several states than of the union.

South Carolina took the lead in fulfilling the prom-
ise of secession. As soon as it was announced that

Mr. Lincoln was elected, her legislalture ordered

(November 10, 1860), the assembling of a convention in
December following. The senators from the state, and
all office holders in South Carolina under the federal
government, at once resigned. The convention met at
the appointed time, and, on December 20, unanimously
passed an ordinance of secession declaring " that the
union now subsisting between South Carolina and the
other states, under the name of the United States of
America, is hereby dissolved." As reasons for this course,
the convention referred to the nullification of the fugi-
tive slave law by the personal liberty bills, and the elec-
tion of a president "whose opinions and purposes were
hostile to slavery." The convention then took all the
necessary steps to put the state in readiness for war,
and adjourned. A copy of the ordinance was sent to
each of the slave states, and several of them now rap-
idly followed this bold lead. Similar ordinances were
passed by Mississippi, January 9, 18til ; Florida. Janu-
ary 10; Alabama, January 11 ; Georgia, January 19;
Louisiana, January 26, and Texas, February 1. Ten-
nessee, North Carolina, Arkansas and the border states
still refused to join their more southern neighbors. One
force, however, might be exerted which would compel
them to a decision. Should the federal government
attempt to coerce the seceding states, a state which did
not wish to secede, but maintained the doctrine of state
sovereignty and the right of secession, would be in-
clined to take up arms in its defence. Thus, in the fol-

lowing spring, four more of the slave states reinforced
the original seven seceding states, making their tinal
number eleven.

246. The act of secession, at first, met with opposition
in the south, not from any sentiment that the act was
wrong, but from the expediency of its exercise. Dele-
gates had been elected to the state conventions who
were to vote against secession, but they were defeated
through the idea which had obtained that the state
" could make better terms out of the union than in it."

It was held that it would be more advantageous to their
rights and interests to withdraw temporarily from the
federal government until proper guarantees for the ob-
servance of these should be given ; and if all conditions
were satisfactory, then they might deem it best
to return. In planning secession, the southern
leaders recognized many things in favor of independ-
ence on which they supposed they might reasonably ''lansof

count. South.

To gain success, it was not necessary for them to con-
quer the north, or any part of it, but only to hold their
own frontier; whereas, should the nortli attempt coer-
cion, it would necessitate the military occupation, by its

armies, of the whole vast area of the southern country,
which would be a tremendous undertaking never at-
tempted before on a corresponding scale by any civilized
government. They did not believe the United States au-
thorities would really attempt such a measure. In this
they fatally erred. They believed that all the slave states
would join in the secession movement. This, however,
was not done. Then they hoped that the action of the
Republican administration would be so paralyzed by
Democratic opposition in the north, that its efforts at
coercion would be rendered futile. In this they were
doomed to disappointment; for when war came, the
great majority of the northern Democrats loyally sup-
ported the government ; while those, nicknamed "Cop-
perheads," who endeavored to impede its efforts, were
too small in number to do any serious harm. Finally,
they thought they might look for aid from England and
France. "Cotton is king," was the cry, and while the
English manufacturers were dependent for their cotton
upon the south, it would scarcely be possible that the
English government would allow the southern coasts to
be blockaded. But the sentiment of the great majority
of England's working people was found to be in favor
of the north. The great mass of the English people, in

spite of many aristocratic sympathizers with the south,
felt that the action of great Britain, in the African slave
trade question, would not permit her. without the most
glaring inconsistency, to give support to the principal
slave power in the world. With respect to France, the
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Base was just as hopeless. Napoleon III, it is true, was
desirous of recognizing the independence of the south,

for he had designs upon Mexico incompatible with the

Monroe doctrine, but he was unwilling to make the

move without the concurrence of England, and this he

Eould not obtain. Thus the southern leaders failed in

their expectations, and were thrown upon their own
resources.

Organiza- 247. In February, 1861, a convention of delegates
'*°° °' ""^ from the seceding states met at Montgomery, the cap-

eraey. ital of Alabama, and formed a government under the

name of the Confederate States of America. The title

thus declared that the states formed a confederacy and
not a union. The government was a provisional one

V for a year, since only seven of the southern states were
represented. Jefferson Davis, of Mississippi, was
chosen president, and Alexander H. Stephens, of Georgia,
vice-president. A provisional constitution was formed,
and an army, treasury, and other executive departments
established. The permanent constitution, adopted in

March, was copied from that of the United States, ex-

cept that it made careful provision for slavery, and for-

bade a pi-otective tariff or the maintenance of internal
improvements at general expense. The seceding states

at once took measures to take possession of the arsenals,

forts and other property of the United States within
their borders. Mr. Buchanan's secretary of war was
John B. Floyd, of Virginia, a zealous secessionist, and
by Ills orders an immense quantity of muskets, cannon,
ammunition, and other warlike stores had been trans-
ferred from northern to southern arsenals. All this fell

into the hands of the secession party. The army was
scattered at remote posts where it could be of no use,
and most of the navy was at foreign stations. General
Scott urged President Buchanan to strengthen the gai--

risons of the southern forts, but Mr. Floyd protested,
and nothing in that direction was done.

248. The forts throughout the south were mainly in

the hands of southern men, who delivered them to the
new authorities. The commanders of Fort Pickens, at
Pensacola, and of the forts at Key West and Tortugas
refused to give them up. The greatest interest, how-
ever, attached to the forts within the borders of South
Oarolina. The harbor of Charleston was commanded
by Forts Sumter and Moultrie and Castle Pinckney.
Fort Sumter was not yet finished, and the garrison,
under Major Anderson, was occupying Fort Moultrie, a
weaker work. This officer secretly transferred his men
and supplies to Fort Sumter during the night of De-
cember 26, 1860. South Carolina demanded the evacu-
ation of the fort. President Buchanan refused the de-
mand, and sent the steamer Star of the West with sup-

Star of the plies and reinforcements for the fort. He intended the
West. expedition to be a secret one, but it was known at once

in Charleston, and when the steamer appeared it was
fired upon and driven back (January 9, 1861). The
South Carolinians had taken possession of the other
forts in Charleston harbor, and now erected additional
works. General P. G. T. Beauregard was placed in

command of the harbor defences. President Buchanan
was filled with perplexity. In his message to Congress
he stated his inability to execute the laws in the seced-
ing states, but Congress gave him no help. He con-
demned the doctrine of secession, and denied the right
of the states to secede ; he also denied the right of the
government to coerce them when they did secede. His
cabinet was divided. The southern members dropped
out as their states seceded, and General Cass, of Michi-
gan, secretary of state, resigned in displeasure at Mr.
Buchanan's inaction.

249. The resignation of the southern senators and
representatives gave the Republicans a majority in

admitted
Congress. That body now proceeded to admit Kansas
as a state, and passed a protective tariff designed to
encourage manufactures. Otherwise Congress did
nothing but pass resolutions intended to pacify the
south. Time which should have been spent in concen-
trating the energies of the federal government, and pre-
paring it to assert its supremacy, was frittered away in

vain discussions about measures proposed to avert the

disaster. Mr. Seward, senator from New York, and
one of the most conspicuous of the Republicans wag
willing to give up congressional prohibition of slavery
in the territories, to enforce the fugitive slave law,

and to perpetuate slavery by a constitutional amend-
ment. The people throughout the country were in aThepo
state of bewilderment. The government authorities '^'''^e;

seemed to have no power to direct affairs. Great
meetings were held in the principal cities of the north,
denouncing abolitionism and urging extreme conces-
sions. Prominent journals of botli parties declared
that armed coercion was madness and never would be
permitted. At the suggestion of the Virginia legisla-

ture, a peace congress, composed of delegates from Peace

thirteen free states and seven border states, met at ''°°S''e

Washington (February 4, 1861), and tried to bring
about harmony between the sections, by proposing a
number of amendments to the constitution. Nothing
came, however, of any of these schemes. Disunion
was now an assured fact, and was soon to pass into
open liostility. It was during tliis state of affairs that
the new administration of Abraham Lincoln entered
upon its perplexing duties.

VIII.—THE civil. WAR.

250. Mr. Lincoln was inaugurated March 4, 1861. In Lincoli

his address he declared that he had neither the right ipaugu

nor the desire to interfere with slavery where it already
'''°°'

existed ; that no state could lawfully go out of the union;
and that he should maintain the laws and constitution
of the United States to the best of his ability. The new
administration was beset with difficulties on every
side, and the condition of affairs seemed almost des-
perate. Many of those who for years had guided the
"ship of state," and who understood its workings,
were now foremost in advocating secession. Mr. Lin-
coln's officers were new to the business of the federal
government. The treasury, by defalcation, was nearly
bankrupt. Few troops were within call ; and the army
had been almost broken up by the surrender of

detached forces in the Confederate states, and the cap-
ture of munitions of war. The vessels of the navy were
sailing or at anchor in distant waters, and numerous
officers of both the army and the navy were resigning
their commissions on the ground that they owed
allegiance first to the states from which they came.
Seven states had already revolted, and others were
ready to swell the number upon the first attempt to
enforce the federal authority. The public offices

were largely occupied by persons in sympathy with
the secession movement, and every step taken by the
new government was known at once to the leaders of
the Confederacy, and to crown all, Mr. Lincoln was
beset by a vast horde of office-seekers eager to take
advantage of the change of administration.

251. The president waited a month and then notified Fort

Governor Pickens, of South Carolina, that he should Sumtei

send supplies to Fort Sumter at all hazards. This
announcement precipitated an attack upon the fort.

Major Anderson was first summoned to surrender, but
he refused. At daybreak on the morning of April 12,

1861, the Confederacy began its open conflict with the
United States. All the batteries around the fort opened
fire upon it ; the fort replied, and the bombardment
continued for thirty-six hours without loss of life on
either side. The ammunition in the fort was then
exhausted, and the works inside were on fire. There-
upon the United States flag, for the first time in its

history, was lowered to insurgent citizens, and the
garrison capitulated. This event aroused the north as Fj£®"Jj
if from a trance. Until now, the mass of the people
had refused to believe in real danger; but the first

shock of arms thoroughly convinced them that the
south was ready to fight, and could not be curbed
without war. It did more than this. In the northern
states party distinctions were for a time swept aside;
there was but one party worth the name—the party for
the union. The southern states were no longer "erring



UNITED STATES 773

feeling
le

b.

border
es.

sisters" to be coaxed by concessions. The whole north
called loudly for the full exercise of the federal power
to compel the south to obedience at the point of the
bayonet.

252. The day after the evacuation of Fort Sumter
President Lincoln called for 75,000 volunteers for three
months (April 15). The response was so promptly
made that the first Massachusetts troops began their
march on the same day, and in a surprisingly short
time the quota wag full; nay, it could have been filled

three or four times over, and the many who were
refused felt a keen disappointment at not being allowed
to bear arms in defence of the union. In the south,
also, the efifect of the first conflict was correspondingly
great. To the ignorant masses it did not seem possible
that any other power could be superior to that of

their own state; while the more intelligent classes had,
from their childhood, imbibed the doctrine that state
sovereignty was the foundation of civil liberty. Hence
all felt bound to follow the lead of their state ; and when
the president of the new Confederacy issued his call

for men, it was answered, as in the north, by overflow-
ing numbers.

253. Those southern states which had wavered were
now compelled to make their choice. When Mr. Lincoln
called for troops the Governors of Arkansas, Virginia,
North Carolina and Tennessee refused to obey. North
Carolina and Arkansas then seceded, and joined the
Confederacy. In Tennessee and Virginia "military
leagues" were formed with the Confederate states, by
which Confederate troops were allowed to take pos-
session of their territory, and by their aid the question
of secession was submitted to popular vote. Thus the
secession of these two states was accomplished in part,

but not wholly. The people of the Alleghany moun-
tains were loyal to the union ; in eastern Tennessee
they aided the Federals as much as possible ; the op-
position to secession was so strong in the western coun-
ties of Virginia that the inhabitants refused to obey the
convention which passed the ordinance; they chose a
legislature which claimed to be the true government,
and at last formed a new state which was admitted
into the union in 1863 under the name of West Virginia.
Even thus curtailed, Virginia was a most important
accession to the confederacy ; it increased its military
strength greatly, and at once became the chief battle
ground of the war. The confederate government was
moved from Montgomery to Richmond ; and since
Washington was separated only by the Potomac from
the confederacy, it was clear that the great contest
would be fought in the country which lay between the

two capitals. Jloreover, Virginia was the richest and
greatest of the slave states, and furnished the southern
army with its ablest leaders, many of whom—such as

Lee, Jackson, Johnston, and Ewell—were opposed to

secession, but thought it right to shape their own course
by that of their state.

254. There was a strong anti-union element in Mis-
souri, Kentucky, Maryland, and Delaware, and the

most momentous results—involving, doubtless, the suc-

cess of the Union cause—were involved in the action

they would now take. Aside from Virginia, Missouri

was the most powerful slave state, and her geograph-
ical position, with that of Kentucky and Maryland, was
of incalculable military importance. Had these three

states united with the confederacy it might have won
the prize for which it was contending—independence.
Missouri, however, did not break away, though the

issue was for some time doubtful with her. Delaware
cast her lot with the union. In Maryland and Ken-
tucky efforts were made to maintain neutrality, but
they were soon induced to declare in favor of the

Federal government. Kentucky, however, had some
of her sons in the southern ranks, among whom was
John C. Breckinridge, a former vice-president of the

United States, who became an officer in the confeder-

ate army.
255. The Federal government was in no want of

men, but the action of Secretary Floyd had almost

stripped it of arms to equip them. Agents were sent

abroad to purchase guns, private manufactories were
worked day and night to produce them, and in a short
time the administration was able to call more men into
the field. The northern people were unmilitary in
their habits and thoughts. They had a militia, but it

was poorly organized. The Mexican war had drawn
few volunteers from this section, and the United States
army was very small and imperfectly equipped. The
early action of the Confederates also had weakened it.

There was, however, a greater population to draw from
than at the south. There was also a wider range of
industry to supply the necessary funds to carry on the
war. The agricultural products of the United States
far exceeded in volume those of any other country, and
in merchant shipping it was only second to Great Britain.
Between 18.30 and 1860 American civilization had shown
a wonderful gi-owth in all directions—in facilities of
travel and exchange,in home comforts, in manufactures,
in literature and art, and especially in the development
and building up of that moral sense which enabled the
country to pass so successfully through the trying times
of the next four years.

256. But this material progress was more largely made Of the

in the North. The South was far from developing an south,

equal share of it. Her case was one of arrested advance-
ment on this line, not on account of a natural inferior-
ity of her people but chiefly because slavery had blunted
their spirit of enterprise. Labor was in many in-

stances regarded as degrading; railroads and manufac-
tures did not thrive. In the North men became distin-
guished either by successful business relations or high
intellectual attainments; in the South only by oratory,
literature, law or kindred professional pursuits which
gave them position in good society and opened to them
the avenues of state and national promotion. Thus the
advance of civilization was checked, and whatever
might have conduced to the material welfare of the
south was kept away as far as possible. In the north
the rising man was marked by the extent of his business
relations; in the south by his ability to buy slaves,

which assured him nearly always an entrance into the
ranks of the dominant class. This class furnished the
representatives and senators in Congress, the govern-
ors, and incumbents of all offices which the slave power
controlled. Thus its ablest and best men combined to
defend certain tendencies which were foreign and hos-
tile to those of the rest of the country, and of the world
in general. \^'7th such odds against it, the struggle of
the south during the four years of war showed of what
heroic stuff its people were made.

257. The first blood of the war was shed in the streets rirst blood
of Baltimore. Massachusetts and Pennsylvania troops of the war.

on their way to Washington were attacked by a Balti-

more mob April 19, 1861), and some of the soldiers
killed. The populace, which sympathized with the
south, declared that no northern troops should pass
through the city. The railroad was blocked up, bridges
were burned, telegraph wires were cut, and all direct
communication with the north was stopped, until the
president sent a military force from Annapolis to oc-

cupy Baltimore and keep the road open. In a short
time the active hostility of the people was overcome,
and the national capital made secure. By July 4 the
confederates had pushed their forces as far as Manassas
Junction, about thirty miles from Washington. Their
line of defence was already marked out, and its length
has been estimated at eleven thousand miles, including
the Atlantic and gulf coasts. It comprised the left

bank of the Potomac from Fortress Monroe nearly to

Washington; from thence it extended to Harper's
Ferry, on through the mountains of Western Virginia
and the southern part of Kentucky, crossing the Mis-
sissippi a short distance below Cairo. From this point its

direction was through southern IMissouri to the eastern
border of Kansas ; then southwest, through the Indian
territory, and along the northern boundary of Texas
to the Rio Grande. The area contained within this

interior line and the sea-coast was about 800,000 square
miles, with a population of over 9,000,000. It com-
prised, also, the territory devoted to the raising of cot-
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ton. au article necessary to the manufacturing interests

of the world. It was upon this production that the

south relied largely for aid ; all the munitions of war
could be procured in exchange for it ; and she believed

it would be a powerful factor in preventing the block-

ading of her ports.

258. In consideration of this fact, and also that the
confederate line of sea-coast was over three thousand
miles in length, with but one port of refuge for a
blockading fleet about the middle of the line, it scarce-

ly seemed possible that a blockade could be maintained
with any marked degree of success. Nevertheless
the president issued a proclamation (April 19, 1861),

declaring a blockade of all the southern ports, and the
Federal government proceeded to purchase and arm a
large number of merchant vessels. But it could not at

once bring togetlier a navy powerful enough to keep
vessels from entering or leaving the blockaded ports.

The south not only sent out vessels laden with cotton
to the West Indies and to Europe, but received in

return military supplies of all kinds. Upon the ap-
pearance of i\lr. Lincoln's blockade proclamation, Mr.
Davis issued one also, granting letters of marque and
reprisal to private vessels, against the commerce of the
United States. The governments of Great Britain and
France now issued proclamations of neutrality, thus
making the contest between the north and the south a
civil war, according to subsequent decisions of the
supreme court,

eengress. 259. At the meeting of Congress (July 4, 1861), the
Republicans had a majority in both branches only the
free states and border states being represented. The
house voted to devote its time solely to the business
connected with the war. It supported the president's
proclamation closing the southern ports against com-
merce. Bills were passed to define and punish con-
spiracy against the United States, and to confiscate
all private property, including slaves, employed against
the Federal government ; to authorize a loan ; to call out
500,000 volunteers, and to appropriate money for the
army and navy. During this session occurred the first

battle of Bull Run (July 21, 1861). General Scott had
been appointed commander-in-chief of the union forces.

The first military movements were in the mountains of

western Virginia, and the success of the union army
there led many people to suppose that in a short time
the rebellious states would be compelled to obedience.
Mr. Seward, who was secretary of state, was especially
cheerful, and promised that the war should be over in

ninety days. The newspapers and people generally
urged an immediate movement upon Richmond. Very
few had any knowledge of the difficulties before
them, and general Scott, pressed by public opinion,
gave the order to advance. This resulted in the first

serious battle of the war. The union forces were
defeated, and retreated in a panic upon Wash-
ington. Both armies were yet so new in military
training that the confederates gained nothing from
their success,

^.ffect of 260. This disaster opened the eyes of the north, and
he defeat, tjjg country settled down into a more serious temper.

Congress was, more than ever, stimulated to increased
energy, and pledged itself to vote any amount of money
and any number of men necessary to maintain the
union. Propositions to consider negotiations for peace
were constantly offered by extreme Democrats, and as
constantly rejected by large majorities, on the ground
that negotiation with armed rebellion was unconstitu-
tional. General Scott, having resigned the command
of the northern armies on account of his age and infir-

\lcClenan mity, was succeeded by General George B. McClellan,
II com- whose successful campaign in western Virginia had

given him a high reputation throughout the army.
He had a genius for organization, and possessed the
unbounded confidence of tlie people. He immediately
get about forming the first great army of the war

—

the Army of the Potomac—at Alexandria, in prepara-
!

tion for a second advance. But the advance was
j

delayed much too long to suit the impatience of the
|

people and the administration ; and as the winter of '

Battle of
Siili Run

1861-62 passed away without any forward movement,
the expressions of dissatisfaction became louder and
more general. The confederacy also spent the summer
and autumn of 1861 in organizing its northern Army
of Virginia, under General Beauregard.

261. In the autumn of 1861 a portion of General
Stone's command on the Upper Potomac was sent on a
reconnoissance into Virginia, under Colonel Baker,
and, being attacked by the confederate general, Evans,
at Ball's Bluff, was disastrously defeated. Colonel
Baker was among the killed. Although ^Missouri had
not seceded, a strong party, with which the governor
was acting, wished to carry it over to the confederacy.
A confederate camp near St. Louis was broken up
by Captain Lyon, of the regulars and the St. Louis
arsenal was saved to the government. The state was
atterwai'd invaded by confederates from Arkansas,
who were defeated by Lyon (now a general) at Boone-
ville, June 17, and by Sigel at Carthage, July 5. A
large force of confederates under McCullough and
Price attacked Lyon at Wilson's Creek (August 10).

Lyon was killed, and his command fell back toward
the center of the state. Price with 20,000 men then
attacked Lexington, which was garrisoned by 2,000
federal troops under Colonel Mulligan. After an heroic
defense of three days the little garrison was compelled
to surrender (September 20) after its water supply
had been cut off for forty-eight hours. General Fre-
mont was now appointed to the command of the
western department. He drove Price into the south-
west corner of the state, and was about to give battle
when he was superseded by General Hunter (Novem-
ber 2;. Hunter retreated to St. Louis, with Price in

pursuit; but in a fortnight Hunter was replaced by
Halleck, and Price was driven into Arkansas. Ken-
tucky, like Missouri, was distracted by dissensions
among its own people, and by armies on both sides.
General Polk of the confederate army occupied Hick-
man and Columbus, towns on the Mississippi. There
was also a confederate force at Belmont, Missouri,
opposite Columbus. Ulysses S. Grant, recently ap-
pointed a brigadier-general of volunteers, now first

came into notice. He drove the confederates out of
Belmont (November 7), but was unable to hold the
town because it was commanded by the fortifications
of Columbus.

262. From the beginning of the war, the federal
government was embarrassed by the question of fugi-
tive slaves. Congress had passed the act confiscating
slaves employed in service hostile to the United States.
While General Fremont was in command of the forces
of the west, be had issued a proclamation declaring
the slaves of Missouri confederates free men', but this
was countermanded by President Lincoln, who did not
wish to estrange those slave-holders, especially in
Kentucky, who were still loyal to the union. In Vir-
ginia, General Benjamin F. Butler had declared that
slaves were " contraband of war," and therefore liable

to confiscation by military law. But as yet the dispo-
sition of the north was to subdue the south without
interfering with slavery and some union commanders
restored to their masters the slaves who had escaped
into the federal lines.

263. Formidable expeditions were fitted out to
recapture southern harbors. A combined land and
naval force under General Butler and Commodore
Stringham reduced and occupied two forts at Hatteras
Inlet, North Carolina, at the entrance to Albemarle and
Pamlico Sounds (August 29), and Port Royal harbor,
near Beaufort, South Carolina, was secured through
the reduction of Forts Walker and Beauregard by the
fleet under Commodore Dupont (November 7), and a
land force under General Thomas W. Sherman. These
successes were of great value to the Federal govern-
ment. They not only closed important southern ports,
but they furnished convenient stations for the
blockading fleet. The " paper blockade," as it had
been called, was soon made a very effective one along
the whole length of the southern coast from the Poto-
mac to the Rio Grande, an achievement which by
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many had been deemed impossible. Still, in spite of

the watchfulness of the federal navy, several confed-
erate men-of-war and privateers sailed out of port, and
did much damage to merchant ships. The practice of
" running the blockade " became a very profitable
business; and notwithstanding the danger of capture,
which always accompanied it, the profits on a single
successful voyage were so great that adventurers fouud
they could affox-d to take the risk.

264. As has been stated, the south depended largely
upon assistance from alwoad, and the southern leaders
still clung to the hope that they could prevail upon
Great Britain and France to recognize the independence
of the confederacy. Two commissioners, therefore,
Messrs. Mason and Slidell, were sent by the confeder-
ate government to London and Paris. They ran the
blockade, made their way to Havana, and then em-
barked for England in the British mail-steamer Trent.
Some distance out, the Trent was overhauled by an
American man-of-war under Captain Wilkes, the two
commissioners were taken oflf (November 1861), and
carried to Boston Harbor, where they were imprisoned
in Fort Warren. This action, which was illegal and
unauthorized, caused great excitement in England, and
came very near causing a collision between the two
countries. Lord Palmerston made a peremptory de-
mand for the surrender of the prisoners. The American
government had already disavowed the act of Captain
Wilkes, which, though it was justified by the British
claim of tlie " right of search," was contrary to Ameri-
can principles. The confederate envoys were therefore
promptly released and sent to England. Just before
this occurrence. President Lincoln requested two con-
fidential agents to visit France and England, in order
to help the federal cause and avert the danger of foreign
war by their influence with the governments and with
persons of distinction. The persons selected for this

delicate and important trust were Archbishop Hughes,
of New York, and Mr. Thurlow Weed. They sailed in

November and rendered very valuable service, Mr. Weed
in England, and the archbishop in France.

265. At the beginning of 1S62, the war had assumed
ea.! oltheyg^gj- proportions. The number of men under arms on

both sides was nearly a million. The confederates held
possession of the Mississippi river from the gulf of

Mexico to the southern boundary of Kentucky, and oc-

cupied a chain of strong positions extending thence
through Tennessee and Kentucky to the southwestern
corner of Virginia. Between the Alleghanies and the
Blue Ridge was the fertile Shenandoah valley, often dis-

puted by both armies. At the east, the confederates
were posted in great force between the Potomac and
the Rappahannock. Now that Delaware, Maryland,
Kentucky and Missouri had been saved to tlie union, it

was certain that the battle would be fought out in the
territory to the south of them. The plan of the federal

authorities was to open the Mississippi and penetrate
the confederate line at the west, while, at the same time,
McClellan attacked Richmond, and a land and naval
force continued the process of capturing the southern
ports on the Atlantic coast. Simon Cameron, who had
been secretary of war, resigned .January 20, 1862, and
was succeeded by Edwin M. Stanton. All the federal

armies were to move simultaneously on the 22d of Feb-
ruary, Washington's birthday, but this order could not

be strictly carried out.

266. The first advance was made in the west. Gen-
eral Grant had entered Kentucky from Illinois, and suc-

ceeded in securing the mouths of the Tennessee and
Cumberland rivers, two streams which were to serve as

military highways by wliich the federal armies were to

penetrate into the heart of the confederacy. The chief

lonfederate positions between the Mississippi river and
Hhe Alleghany mountains were Fort Henry on the Ten-

nessee, Fort Donelson on the Cumberland (both in Ten-

nessee), and Bowling Green and Mill Spring in southern

Kentucky. This line of defence was in command of

Sen. Albert S. Johnston, with he?dquarters at Bowling

Green. Her» be was confronted by General Buell's

Mmy, the :niddH one of the three great federal armies

^ond

"te war in
te west.

which came to be known as tho Army of the Cumber-
land. Forts Henry and Donelson formed the center of

the confederate line, and were confronted by Grant,
whose troops afterwards formed the Army of the Ten-
nessee. In January, 1862, General Thomas, with the
left of Buell's force, thoroughly defeated the confederate
right at Mill Spring. General Grant, aided by the river
fleet under Commodore Foote, now assai'ed the center.
Fort Henry was first attacked and reduced by the gun-
boats before Grant had time to invest it. The combined
forces then assaulted Fort Donelson, which, after a
brave resistance, was captured (February 16) with
15,000 prisoners. The center of the confederate line

was now pierced, and Johnston and Polk were compelled
to retreat for fear of being cut ofl'. Columbus, Bowling
Green and Nashville were evacuated, and the whole of

Kentucky and most of Tennessee was in the hands of
the federals. General Buell occupied Nashville; a
strong union party showed itself in Tennessee, and Sen-
ator Andrew Johnson was appointed military governor
of the state.

267. The confederates formed their second line of de-
fense along the railroad from Memphis to Chattanooga,
and began massing their forces at Corinth. The armies
of Grant and Buell were to unite and attack the enemy
in their new position. Grant moved up the Tennessee
river and halted at Pittsburg Landing, or Shiloh, about
twenty miles from Corinth, there to await the arrival of

Buell. Here Johnston made a brilliant attack upon
him witli the intention of crushing him before Buell
could come up. A terrible battle was fought (April 6
and 7), in which the confederate leader, who was one of

the slain, came very near effecting his purpose. But
the federal forces, though driven back at nearly every
point, stubbornly resisted, and at the close of the first

day, Buell's advance guard came upon the scene. The
next morning. Grant, now reinforced, assumed the
offensive; and, after a fight of several hours, the con-
federates were driven back to Corinth.

268. While these operations were taking place in Ten-
nessee. Commodore Foote, with his gun-boats, entered
the Mississippi with a small army under Pope, and cap-
tured Island Number Ten on the day of Grant's victory

at Shiloh. Two months later, Fort Pillow was aban-
doned by the confederates, and Memphis at once fell

into the hands of the union army. The victory at

Shiloh decided the fate of Corinth, an important railroad
center, though it was not captured for several weeks
afterward on account of the slow advances of General
Halleck, who had as.sumed command of the federal

forces at that point. Meanwhile a fleet under Farragut
and Porter, with a land force under Butler, had been
sent to attack New Orleans. Farragut ran past the bat-

teries and forts at the entrance of the river, attacked
and destroyed the ironclads which met him, and cap-
tured New Orleans, which was occupied by the army
under Butler. Farragut, with a part of his fleet, then
pushed up the river, clearing away all obstacles, passed

the batteries at Vicksburg, and met the federal gun-
boats, under Captain Davis, above. Thus, the war in

the west had been, so far, marked by an almost un-

broken series of victories for the federal armies. At the

northern boundary of the stale of Mississippi, the union
advance stopped for a time, but all was held that had
been won. To gain control of the great river, it was
necessary to take Vicksburg, with its outpost. Port
Hudson, which, between them, commanded the entrance
to the Red river, and thus kept open the communica-
tions of the eastern part of the confederacy with its

states of Texas, Louisiana and Arkansas. To capture
Vicksburg would cut off these states, and greatly cripple

the fighting power of the confederate government. The
occupation of Chattanooga was also necetsary to the

success of the union arms. It would open the way into

Georgia, and prevent the confederates from recovering
any of the lost ground in Tennessee.

269. While the south had met with defeat in the west,

it was encouraged by a success in Hampton Roads.
The confederates had taken the Merrimae, a former
frigate of the United States navy, and transformed her
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into an ironclad ram, with sloping sides and huge iron

beak. On March 8, 1862, this strange looking craft

entered Hampton Roads and attacked the federal

fleet lying there, which consisted of five wooden ships

of war. The Merrimae destroyed the Cumberland, and
also compelled the frigate .Congress to surrender. At
night she went back to Norfolk. The next morning she

was seen coming out again to complete the work of

destruction. Suddenly the Monitor, a turreted ironclad

vessel, advanced to meet her, and after an obstinate

engagement of several hours the Merrimae was com-
pelled to retire. These encounters were remarkable as

the first engagements between ironclads and wooden
vessels and between two ironclads. The result caused a

revolution in the navies of the world ; the day of wooden
war-vessels was seen to be over, and all the great pow-
ers began at once the construction of iron and steel

vessels.
270. The military operations in Virginia during the

year 1862 offered a strong contrast to the course of

events in the west. This was owing partly, no doubt,
to the superior ability of the confederate commanders,
as compared with their antagonists, partly because on
the union side military affaii-s were too much inter-

mingled with politics. While General McClellan was
organizing a splendid army of 200,000 men near Wash-
ington, General Banks was ordered to occupy the
Shenandoah valley. He began his advance in Feb-
ruary, and having, as he supposed, cleared the valley

of the enemy, set out with his own corps proper to

join McClellan. As soon as he was gone, General
Jackson, popularly known as " Stonewall Jackson,"
hastened to attack the division of Shields which re-

mained in the valley. After a desperate battle at

Kearnstown (March 23), Jackson was compelled to

retire. Banks returned to the valley and Shields was
sent to join McDowell at Fredericksburg. General
Fremont now approached from the west, in order to

unite with Banks near Stanton. To prevent this Jack-
son formed the plan of attacking the Federal forces in

detail. He nearly succeeded in getting into the rear of

the main body with a much larger army than Banks
could muster. By a hurried retreat Banks reached and
crossed the Potomac, with the confederate cavalry in

close pursuit. Shields hastened back to the valley, but
his advance guard was defeated at Port Republic
(June 8) by Jackson, who, the same day, had checked
Fremont at Cross Keys. Having thus saved the valley
to the confederates, and obliged the government at

Washington to detain for the defence of the capital a
large body of troops which McClellan greatly needed
for other duty, Jackson joined the confederate army in

front of Richmond.
271. General McClellan concentrated the Army of the

Potomac between Washington and Manassas, as if

intending to advance against Richmond by that route.
He then withdrew his forces and went by water to
Fortress Jlonroe in order to advance up the peninsula
between the James and York rivers. Here he was held
in check for a month by Johnston at Yorktown, and
when McClellan was ready to take the place, the con-
federates retreated toward Richmond. The union
forces followed, and both armies concentrated around
Richmond. McClellan gained the battles of Williams-
burg (May 5), and West Point (May 9), and advanced
within seven miles of the city. A panic broke out in

the southern capital, and the confederate Congress ad-
journed in haste. It was just at this time that Stone-
wall Jackson, by his brilliant and daring exploits in the
Shenandoah valley, obliged the federal government to

keep in front of Washington a corps under McDowell
which was about to co-operate with ilcClellan by way
of Fredericksburg. The movements of jMcClellan in-

volved the separation of the two wings of his army by
the little river Chickahoniiny, which by a sudden rise

was changed into a wide stream. The confederates
under Johnston at once attacked the union left wing at

Fair Oaks and Seven Pines. A fierce battle ensued,
lasting two days; the result, however, was a union vic-

tory. .Johnston was wounded, and was succeeded by

Robert E. Lee, who retained command of the army of
Virginia during the rest of the war.

272. The absence of McDowell, who was expected to

support McClellan's right, compelled a change in the
whole plan of operations. Although Lee had been
repulsed in an attack on the Federal lines at Mechanics-
ville (June 26), he fell upon them again at Gaines Mill
the day following, in overwhelming force, and drove
tliem across the Chickahominy with severe loss. Jack-
son had now reinforced Lee, and McClellan was cut off

from his base of supplies on York river. Unable to
reunite his wings and regain his base, the union general
decided upon the difficult maneuver of establishing
another base on the James river. While effecting this

change, the union troops were hard pressed by Lee and
Jackson, who, during the period from June 26, to July 1,

attacked them at Golding's Farm, Savage's Station,

White Oak Swamp, Glendale, etc., and finally at Mal-
vern Hill, where the confederates were signally re-

pulsed. This was the last of a series of engagements
known as the " Seven Days' Battles," in the course of

which McClellan lost over 15,000 men. Lee suffered
almost as much. The union army had now' reached the
James river, and established itself in a position from
which it could not be driven.

273. Lee and Jackson then turned their attention
toward Washington, which was defended by an army
under General Pope. Pope's forces stretched along the
Rappahannock and Rapidan to the Shenandoah valley.

General Banks held a position at the western end of the
line, and was attacked by Jackson at Cedar Jlountain.
Lee followed close behind, and the two generals forced
Banks back and then attacked Pope. McClellan re-

ceived orders from Washington to join Pope, and a
portion of his forces came up in time to take part in

the second battle of Bull Run, August 29. Pope's army
was put to rout, Washington was threatened and the
whole country was wild with excitement. Lee now led
his victorious army across the upper Potomac and
entered Maryland. McClellan, gathering up the rem-
nants of the two defeated armies, followed and con-
fronted the confederates at Antietam creek. A desper-
ate struggle took place (September 17). It left each
army exhausted, but the victory remained with the
union forces. The confederates recrossed the Potomac
and retired up the Shenandoah valley. The administra-
tion was dissatisfied with McClellan's course, and his

command was given to General Burnside. The new
commander at once moved toward Richmond, propos-
ing to cross the Rappahannock at Fredericksburg.
Here he found Lee posted upon the hills behind the
town. Burnside crossed the river, and, forming his
army in three divisions, attempted to storm the heights
(December 13). It was a day of terrible slaughter for
the federal troops. They were repulsed with the loss

of twelve thousand men, the army was demoralized and
retreated to the north side of the river. Burnside
was then superseded by General Hooker. The close
of 1862 thus found the opposing armies in nearly the
same positions as at the beginning of the war. At the
north gloom and discouragement prevailed. At the
state elections held in the autumn there was a majority
against the administration in several of the northern
states, and the result of the campaigns on the Potomac
gave great strength to the peace party, which believed
that the attempt to subjugate the south ought to be
abandoned.

274. In June, 1862 the great union force at Corinth
was divided, Buell's army marching eastward to seize

Chattanooga, while Grant's remained at Corinth till it

should be ready to start for Vicksburg. The campaign,
was so badly managed by Halleck that the confed-
erates, under Bragg, seized Chattanooga before Buell's
arrival. They were thus enabled to press him so vigor-
ously that he had to be largely reinforced from Grant's
army. Thus weakened. Grant was unable to advance
for several months. During the summer of 1862 the
confederates made a great effort to repair the dis-
asters they had suffered on the Tennessee and Mis-
sissippi rivers by an invasion of Kentucky. An army,
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iperations under Kirby Smith, moved from Knoxville, East Ten-
n Ken- nessee, while another, under Bragg, marched from
uoky. Chattanooga. The confederate general, Smith, defeated

General Nelson near Richmond, Kentucky, August
30, and advanced toward the Ohio threatening Cin-
cinnati. General Lew Wallace, however, compelled
him to fall back to Frankfort. Bragg in the mean-
time hastened toward the city of Louisville. Buell,
leaving Nashville, by forced marches reached the place
one day a^oad of Bragg. Being reinforced, he slowly
pushed the confederates back. Bragg formed a junc-
tion with Smith at Frankfort, and four days later a
severe but indecisive battle was fought at Perryville
(Octobers). The confederates then retreated through
Cumberland Gap.

275. During Bragg's campaign the confederate army
in Mississippi, under General Van Dorn, made an attempt
to turn Grant's left wing at Corinth, and thus force him
back down the Tennessee river. This wing was com-
manded by General Rosecrans, who defeated Price at

uka acd luka, a few miles from Corinth, September 19. On
/onntb. October 4, Van Dorn and Price together attacked Cor-

inth, but were repulsed by Rosecrans with a loss of

five thousand men, and pursued forty miles. Soon after
this Rosecrans superseded Buell in command of the
army of the Cumberland. Bragg had advanced to

Murfreesborough, in central Tennessee. There Rose-
crans attacked him (December 31), and a bloody bat-
tle was fought, in which 40,000 men were engaged on
tach side, and each lost more than 10,000. This engage-

tone river.ment is generally known as the battle of Stone river.

It was indecisive. On January 2, 1863, Bragg re-

newed the attack with great vigor, but this time he
was signally defeated and compelled to retire to Chat-
tanooga.

276. While these battles were being fought. Grant had
begun his first movement against the strong and
important post of Vicksburg, on the Mississippi. His
plan was to march from Jackson, Mississippi, while
Sherman, with his 40,000 men, and Porter with a fleet

of gunboats, descended the river from Memphis. The
movements were made accoi-ding to this arrangement,
but Van Dorn's cavalry succeeded in getting in Grant's
Tear and cutting off his supplies. This compelled
Grant to abandon his march to Jackson. Sherman and
Porter attacked the bluffs north of Vicksburg. but were
repulsed with heavy loss (December 29). Hearing of

Grant's misfortune they returned to Jlemphis.
(fairs on 277. After Hatteras Inlet to Pamlico Sound had been
le coast,

captured, it was next resolved to attack the confederate
position on Roanoke Island, which commands the
passage between Pamlico and Albemarle Sounds. A
land and naval expedition, under General Burnside
and Commodore Goldsborough, took the forts and bat-

teries of the Island (February 8, 1862), captured a con-
federate flotilla, occupied Newbern, North Carolina
(March 14), and reduced Fort Macon, at Beaufort, April
25. Expeditions from Port Royal, under Commodore
Dupont, took possession of Darien and Brunswick,
Georgia, and of Jacksonville, Fernandina, and Saint
Augustine, Florida. April 11, 1862, General Gillmore
captured Fort Pulaski, on the Savannah river. Thus
the port of Savannah was completely closed, al-

though no effort was made for some time to occupy
the city,

ongress. 973 During the movements of the armies in 1862, Con-
gress had not been idle. It was chiefly occupied in

measures connected with the prosecution of the war.

Its most far-reaching action was in the provision for a

uniform national currency. At the beginning of the

war the government had borrowed large sums of money
to defray expenses, and it continued to borrow, as new
demands arose. The result was similar to that which
occurred in the Revolutionary war. The promises to

pay became less valuable as compared with gold, which
was the standard of value throughout the civilized

world. The banks in the several states could no

longer obtain gold without paying a high price for if,

and at the end of 1861 they suspended specie payments.

In order to orovide a currency for the people, a bill
'apfci

was passed by Congress, early in 1862, authorizing the
issue of notes by the United States treasury. These
notes received the popular name of " greenbacks," from
the color of the paper on which they were printed; and
to insure their success they were declared by Congress
to be "legal tender" (February 25, 1862). Early in

1863 Congress passed an act establishing national banks.
Heretofore the states had incorporated all banks, and
the bills of each bank were seldom current except in
its own neighborhood. By the national banking system,
the banks were to be organized, and United States bonds
deposited at Washington. The banks were then per-
mitted to issue notes up to ninety per cent, of the
value of the bonds deposited, and the notes, being thus
secured, became current in every part of the country.
The national banks are still in operation. A homestead
bill was passed, which assigned public lands to actual
settlers at reduced rates. Congress also prohibited
slavery in the District of Columbia; slaves of insurgents
were ordered to be confiscated ; and the army was for-

bidden to surrender fugitive slaves to their masters. It

provided for the construction of a Pacific railroad
and telegraph, and began a further development of

the system of granting public lands to railway corpo-
rations.

279. Since the south had brought on the war in defence Emancip*
of slavery, the abolition sentiment had spread very '""'

rapidly in the north, and it had now become sup-
ported by the military needs of the hour. At the
beginning of the conflict the union leaders and people
generally had not favored any interference with slavery,
but circumstances hid proved their position to be unten-
able. President Lincoln, who watched anxiously every
movement, was convinced that the time had come when
the federal government could no longer attempt to carry
on the war successfully and spare the system of slavery,
which was perceived by every discerning man to Vje

at the foundation of the confederacy. He therefore
announced (September, 1862) that unless the revolting
states should return to their allegiance by January 1,

1863, he should declare the slaves in these states to be
free. It was a formal notice given out of respect to

law ; no one seriously expected that it would be regarded
by the confederate states. And it was not. They only
grew more firm in consequence of the action taken.
On the first day of January, 1863, in accordance with his

notice, the president issued his celebrated Proclama- Proclama^

tion of Emancipation. This act caused much discussion.
Jlr. Lincoln could not, legally, issue such a declaration,
for the constitution gave him no authority to abolish
slavery. But he acted on the principle of military
necessity, advocated by John Quincy Adams in his

speech of April 14,1842, in which he said: "Whether
the war be civil, servile or foreign, I lay this down as
the law of nations: I say that the military authority
takes for the time the place of all municipal institutions,

slavery among the rest. Under that state of things, so

far from its being true that the states where slavery
exists have the exclusive management of the subject,

not only the president of the United States but the
commander of the army, has power to order the univer-
sal emancipation of slaves." However the case may
be, the president's course was dictated by clear common
sense and wise statesmanship. The events of the pre-

ceding summer had shown that the war was far from
being at an end. The cutting off of the cotton supply
had been a general calamity, and the distress produced
in consequence created a fear lest England and France
should unite in an attempt to put an end to the con-

test. But the proclamation changed all this. By it the
struggle was converted into a crusade against slavery,

and in this light foreign intervention was now simply
impossible, owing to Great Britain's attitude toward
slavery. Moreover, should tlie federal government be
successful, the question of slavery would practically be
settled forever, for its abolition would be certain when
the union was re-established. One of the first results

of the act was the formation of, regiments of negro sol-
^^$J°

diers. .\n attack made by one of these regiments, ^oiaiere-

under Colonel Shaw, upon Fort Wagner, in Charleston
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harbor, though unsuccessful, showed so much bravery
that the prejudice against negro soldiers disappeared,

and great numbers were enrolled.

280. General Hooker spent three months in reorganiz-

ing and strengthening the Army of the Potomac. At
the end of April, 186.3, he began his march toward
Richmond with 120,000 men. Sending the sixth corps,

under Sedgwick, to cross the Rappahannock below
Fredericksburg, he threw his main body across the
river a few miles higher up, and before Lee understood
his purpose he had advanced to Chancellorsville. Hei-e

Lee won one of the most marked of his victories (May 1

to 4), with only one-half as many men as Hooker com-
manded. Jackson made a magnilicent attack upon the
union right, taking it by surprise, and drove it back in

confusion. Sedgwick, on the left, had carried the
heights of Fredericksburg and was pushing on toward
Chancellorsville, when the disaster on the right enabled
Lee to face him with the main confederate force. Sedg-
wick was compelled to retire during the night which
followed the 4th of Jlay, and Hooker recrossed the
Rappahannock the next night. Hooker's loss was
16,000: Lee's was 12,000; but the confederates further
sustained a severe disaster in the death of Stonewall
Jackson.

281. Lee now repeated the maneuver he had prac-
ticed after defeating General Pope. Turning Hooker's
right flank, he pushed on through the western part of
Maryland into Pennsylvania, so as to threaten Phila-
delphia, Baltimore, and Washington. There was
intense alarm at the north, and reinforcements were
hurried into Pennsylvania from all quarters. In con-
sequence of a disagreement with General Halleck,
Hooker resigned the command of the Army of the
Potomac, and it was given to General George G.
Meade. The two hostile armies, each 100.000 strong,
were now moving in parallel lines, with the Blue Ridge
and South Jlountain range between them. On the 1st
of July they came into collision at Gettysburg. A tre-
mendous battle was fought, lasting until the close of
July 3. It resulted in the defeat of Lee, with a loss of
nearly 40,000 men ; Meade's loss was 24,000. This
battle was one of the greatest of modern times, the loss
on both sides being more than one-third of the whole
number engaged. It was also the turning point of the
civil war. The south was never able to collect so fine
an army again, and never recovered from the exhaus-
tion of the Gettysburg campaign. Lee moved slowly
back to his old position on the Rapidan, where he and
Meade held each other in eheck until the following
spring. Many in the north were inclined to believe
that Lee's former successes had been due to Stonewall
Jackson's ability, and that he had lost his prestige upon
the death of that brave commander. But the campaign
of 1864 was to prove the contrary.

282. On the next day after the battle of Gettysburg,
General Grant gained a decisive victory on the Missis-
sippi. Having failed in several attempts to take
Vicksburg from the north, he now determined to
transfer his army to the south side of this strongly
fortified place. To do this it was necessary to cross
the river, march down its west bank, cross again below
Vicksburg, and march up the east bank, while the fleet,
which had run past the batteries of Vicksburg after
the capture of New Orleans, would have to pass them
again in order to transport the army over the river and
protect the crossing. This plan was carried out in
April. Commodore Porter performed his task success-
fully under a heavy fire, and on tlie 29th of April
opened a cannonade upon Grand Gulf, at the mouth
of the Big Black river, where it had been determined
to attempt a crossing. The confederate batteries here
proving too strong, the fleet ran past them, also, and
the crossing was made at Bruinsburg, a few miles be-
low. Grant now pushed rapidly forward. The con-
federates were beaten at Port Gibson, and compelled
to evacuate Grand Gulf. McPherson and Sherman
captured Jackson, the capital of Mississippi, and a place
of great military importance on account of its railway
connections. The union army then turned, fell upon

the confederate general, Pemberton, who had marched
out of Vicksburg to unite with Johnston, defeated him
at Champion Hills (May 16), and at the crossing of the Champio

Black river (May 17), and at last shut him up in Vicks-
Jf/ack'Ri^

burg. After a siege of forty-five days Pemberton sur-

rendered, and the great confederate stronghold of the Capture

west, with 27,000 prisoners, fell into the hands of the ^ "^''sbur

victorious federals. Port Hudson, under siege at the
same time, could no longer hold out, and the Mississippi,

as President Lincoln said, "ran unvexed to the sea."

This was the heaviest blow that the confederacy had
as yet received ; its whole western zone was now
virtually conquered, and it became possible to concen-
trate greater union forces against its middle and eastern
zones. The news of Gettysburg and Vicksburg made
the Fourth of July, 1863, a day of rejoicing in the
north, and of mourning in thousands of bereaved
homes.

283. The Vicksburg campaign marked the decline of

the confederate fortunes in the west, as the Gettysburg
campaign did in the east. In the meantime the people
had learned to give a more careful attention to the
welfare of the soldiers who were bearing the brunt of

the conflict. The Sanitary Commission, the Christian The Sanl-

Commission, and other voluntary associations, had been (^"[fjst'iaB

organized, and were doing a grand work for the moral commis-
and physical needs of the men in the field ; and this sious.

care was not confined solely to northern troops, but
was often extended to the confederates as well. The
expenses of the National government for prosecuting
the war now amounted to $2,000,000 per day on an Wovern-

average, and notwithstanding the heavy taxation j5^n°e"'
imposed upon the country, the debt had increased to
$500,000,000 liy June, 1862; during 1863 it was double
that amount; by June, 1864, it had grown to $1,700,000,-

CtOO; and at the end of August, 1865, it attained its

maximum, $2,845,907,626. But the best of care and
judgment was exercised in the use of these vast
expenditures. The army was constantly supplied
with improved weapons and munitions of war;
the blockading fleets were kept in perfect order, and
everything was done to insure the success of the union
arms.

284. As early as April, 1862, the confederate Con- Con-

gress had passed a conscription act, enrolling in the '**^"'' '

army all adult white males below a certain age, but, as
the war went on, the demand for men became con-
tinually greater and the conscription was njade more
sweeping. Toward the end of the war every white
man between the ages o' seventeen and fifty-five was
lield liable to military service, and in practice the only
limit was physical incapacity. The federal govern-
ment also was compelled to take almost a similar
course. In March, 1863, Congress passed an act for
the enrollment of all able-bodied male citizens between
the ages of eighteen and forty-five, and the president
was authorized to make drafts for military service,
those between twenty and thirty-five to be first called
upon. Under this law a call for 300,000 troops was

[

made in May. As the full nuniber was not made up
by volunteering, a draft was ordered to supply the
deficiency. The first attempts to carry it out resulted
in forcible resistance in many places, the most notable
being the "draft riots " in New York city in July, just I^''*'' '"

after the battle of Gettysburg. These riots lasted four
days in that city. During this time New York was in

the hands of a lawless mob, many shocking murders
were committed and $2,000,000 worth of property was
destroyed. All opposition was at length put down,
but exemptions and substitute purchases were freely
permitted, and the states endeavored to fill their re-

spective quotas as far as possible by oflfering bounties
as a stimulus to volunteering.

285. After his renowned victory near Murfreesborough, cbatt»

Rosecrans remained quiet for a period, preparing for a uooea-

new campaign. Late in June he began a series of

skillful movements against Bragg which compelled the
confederate general to fall back upon Chattanooga.
Early in .September, Rosecrans forced him to evacuate
the place by threatening his communications. The"
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union general followed him across the TenneSsee
river and was thus beyond the strong position of
Chattanooga, (.-feneral Bragg, having been heavily
reinforced from Virginia, turned at Chickamauga
creek to give battle. A severe engagement was fought
(September 17-20, 1863) in which Longstreet routed the
right of the union forces, but the wonderful skill and
bravery of General Thomas, who commanded the left

wing, saved the federal army and secured its retreat to

Chattanooga. Bragg having gained possession of the
mountains around the place cut off almost all avenues
of further retreat and laid siege to Chattanooga. The
government at Washington had committed the mistake
of dividing the union forces, for while Rosecrans was
left to face an army greatly superior in numbers, under
General Bragg, General Burnside was sent into east
Tennessee with an independent command. Bragg was
now so sure of Rosecrans' defeat that he dispatched
Longstreet with a part of his army to attack Burnside
at Knoxville. In October Rosecrans was superseded
by Thomas, and Grant was put in command of all the
western armies. He was joined at Chattanooga by two
corps under Hooker from the Potomac. General
Sherman came up from Vicksburg with a greater part
of tlie army of the Tennessee. Bragg's positions on
Lookout JNlountain and Missionary Ridge were now
assaulted. The former was successfully stormed liy

Hooker (November 24), part of the lighting taking
place amidst a thick mist which covered the summit,
hence this has been called the " battle above the
clouds." On the next day Missionary Ridge was car-

ried by the main army. Hooker on the right, Thomas
in the center and Sherman on the left. Bragg was
driven from all his positions back to Dalton and was
goon afterward superseded by General .J. E. Johnston.
Longstreet raised the siege of Knoxville and retreated
across the mountains into Virginia to join Lee.

286. Many attempts had been made to reduce Charles-
ton, South Carolina, the strongest, as well as the most
important of the southern seaports, but without suc-

cess. At length Fort \Vagner was taken (September 7)

after a tremendous boml)ardment by the federal fleet

and Gillmore's batteries ; Fort Sumter, also, was reduced
to ruins. The blockading vessels were thus enabled to

enter the harbor, and the port of Charleston was
entirely closed. Taking advantage of every loophole
in the British foreign enlistment act, the confederate
authorities had succeeded in fitting out several formida-
ble cruisers, which, in the course of the year 1863, did
immense damage to American commerce. Whenever
they were closely pursued by United States vessels they
took refuge in neutral ports, and then put out to sea

again upon the first favorable opportunity. The most
active ones were the Flori'la, the Alahamn and the
Georgia. The Florida, built at Liverpool, after having
captured twenty-one vessels, was seized in the harbor
of- Bahia, Brazil (October, 1864). The Georgia, built

at Glasgow, put to sea in April, but was captured after

a short cruise by the United States frigate Niagara.
The most important of the confederate cruisers was
the Atahama. She was built at Liverpool for the con-

federate captain, Semmes. The British government
was urged by the American minister, Jilr. Adams, to

enforce its own laws, and prevent her going to sea ; yet
she was allowed to set sail in July. After destroying
more than sixty vessels, she was met by the United
States steamer Kearsarge, commanded by Captain Win-
slow, off Cherbourg (June 19, 1864), and after an hour's

action the Alabama was sunk.
287. At the beginning of 1864, several detached opera-

tions were carried on which, though attracting much
attention at the time, had but little direct bearing upon
theclosingcampaignsof the war. General Sherman made
his raid nearly across the state of Mississippi, destroy-

ing railroads, bridges and supplies. General Seymour,
leading a union expedition into Florida, was defeated.

General Banks was sent up the Red river to attack

Shreveport, and bring away cotton. The expedition

ended in failure and disaster. General Rosecrans was
appointed to command in Missouri. He succeeded in

,
Wilderuest

repelling an invasion by Price, who was finally driven
from the state. General Forrest, with a confederate
force made a raid into Tennessee and Kentucky, and
captured Fort Pillow (April 12), where a number of
negro troops were massacred.

288. The success of Grant in the west had made him Grant
the chief figure in the war. In March, 1864, he super- '"''"'«"»''

seded Halleck as commander-in-chief, with the rank of

lieutenant-general. He at once took personal direction
of the campaign against Richmond, while retaining
Meade in immediate command. The army of the
Potomac was re-organized in three corps, under Han-
cock, Warren and Sedgwick, to which was soon added
another under Burnside, while General Philip Sheridan
was called from the west, and appointed to the com-
mand of all the cavalry in the eastern army. Lee's
forces, which comprised the flower of the southern
troops, had likewise been divided into three corps,
under Generals A. P. Hill, Ewell and Longstreet.
Sherman had been left in command of the three western Sherman,
armies of the Ohio, the Cumberland, and the Tennes-
see, and he was to oppose Johnston at Dalton. Accord-
ing to arrangement, a simultaneous advance was made
in Georgia and Virginia, early in May. The army of
the Potomac, numbering about 125,000 men (nearly
twice as many as Lee's), crossed the Rapidan and
entered the " Wilderness " on the other side. It was Jhc^
Grant's ol)ject to push through this difficult country as
rapidly as possible and get between Lee's army and
Richmond. In pursuing the direct route through
Fredericksburg to Richmond, the union army encoun-
tered a series of strong defensive positions, of which Lee
availed himself with consummate skill. The battles
began on the 5th, and continued until the 12th without
interruption, both sides fighting with the utmost
bravery and suflFering severely. Lee was steadily
forced back, and on the 9th Grant was clear of the
Wilderness with his forces concentrated near Spott-
sylvania courthouse. Here there was furious and ob-
stinate fighting for ten days, with scarcely any inter-

mission. Then followed the battles of North Anna
and Cold Harbor in which the union losses were ter-

rible. Having now reached the Chiekahominy, and
finding it impossible to break through Lee's lines of
defence. Grant crossed the river and moving far to the
right of his adversary, transferred his army beyond
the James to assail Richmond from the south. This
involved the reduction of the strongly-fortified town of

Petersburg, on the Appomattox, practically a part of Pe'ersbure

the defences of Richmond, from which it was twenty
miles distant. It also brought the Federal lines into

dangerous proximity to Lee's railroad communications
with the south. At this point, therefore, the confeder-
ate commander stationed the best part of his troops,

and stuljbornly resisted ail Grant's efforts to extend his

lines further to the southwest or to reach the rail-

roads.
289. A long siege of Richmond and Petersburg was

now begun early in June, but neither army remained in-

active. In July, Lee sent Early into the Shenandoah
valley with a corps strong enough to menace Washing-
ton, hoping that Grant might be induced to call ofif

troops from Petersburg. The chief result of Early's
movement was the burning of Chambersburg, and the
capture of a quantity of supplies. Grant put Sheridan
in command of the valley, who defeated Gen. Early at
Winchester (September 19), and at Fisher's Hill two
days later, after which he destroyed all the rich crops
in the valley and carried off the cattle, so that the con-
federates might not be tempted to repeat the raid. But
Early, having obtained fresh troops, suddenly fell upon
the federals at Cedar Creek (October 19), driving them Cedar

back in great confusion. Sheridan was absent when t-''^'^''-

the battle was fought, but, getting intelligence of it, he
rode rapidly up the valley, rallied his men,.who were,
however, being enheartened by their respective com-
manders, and scattered Early's forces, which never met
Sheridan again as a compact army during the remainder
of the war.

ileinwhile. Grant bad succeeded in getting possession
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of a few miles of the Weldon railroad, upon which Lee
depended for transportation, but the confederate gen-

eral brought his supplies in wagons round that portion

held by the federals. The two armies now remained
in comparatively the same position until the following

spring.
290. The western campaign in 1864 began at the same

time as Grant's movement in Virginia. Sherman ad-

vanced from Chattanooga with 100,000 men under
Thomas, McPherson, and Schofield, against Johnston's
force of 75,000. The objective point of the campaign
was the capture of Atlanta, Georgia, a very strongly
fortified place about one hundred miles south of Chat-
tanooga, and the chief manufactory of the confederate
military aupplies. Johnston, with his weaker force,

dared not risk a regular battle, but he made the best use
of the various defensive positions which the rough and
mountainous country afforded. By a series of masterly
iiank movements Sherman compelled him to evacuate
one position after another. Severe battles were fought
at Resaca (May 15), Dallas (May 25), Lost Mountain
(June 14), and Kenesaw Mountain (June 27). By the
10th of July, Johnston was intrenched behind the de-
fences of Atlanta, and the two armies were facing each
other with the Chattahoochee river between them.
Johnston's retreat had been conducted with great skill,

but he was now superseded by Hood (July 17), who was
known as a "fighting general." Hood at once proceeded
to carry out the active policy of the confederate gov-
ernment, and assumed the offensive. Before the end
of the month he had made three furious assaults on the
union lines and was repulsed in every one of them.
The federals, however, sustained a heavy loss in the
death of General McPherson. At length, by fine man-
euvering, Sherman succeeded in gaining the rear of
Atlanta, and cutting the supply railroads. This obliged
the confederates to retreat in all haste, and on the 2d
of September, Sherman was able to telegraph to Wash-
ington that Atlanta was won.

291. Hood, by the direct command of Davis, now
made a fatal mistake, which materially hastened the
downfall of the confederacy. He moved northwest-
ward by Tuscumbia and Florence into middle Tennes-
see, thinking that Sherman would follow him in order
to defend that state. But Sherman was no more to be
controlled by this device than Grant had been by Early's
raid into the Shenandoah. He divided his army, send-
ing back part of it under Thomas to take care of Hood,
while he himself prepared to continue his advance
through Georgia. Hood, moving northward toward
Nashville, was met and defeated at Franklin (Novem-
ber 30), with heavy loss, by Schofield. The confederate
General arrived at Nashville with about 44,000 men.
The union forces awaited him there behind the forti-

fications. Thomas, having completed his preparations,
suddenly moved out of his works and fell upon the
confederate lines (December 15). The battle lasted two
days and ended in the utter route and demoralization
of Hood's forces. Thus one of the two great armies of
the confederacy was scattered, never again to be united.
Of all the battles fought in the course of the war, this
was the most complete victory.

292. While these things were going on, the presi-
.dential election of 1864 took place. Some of the more
radical men, dissatisfied with what they called Mr.
Lincoln's timid and irresolute policy, met in convention
(May 31) at Cleveland, Ohio, and nominated John C. Fre-
mont for the presidency. Mr. Lincoln and Andrew John-
son were nominated (June 7) for president and vice-pres-
ident by the Republican National Convention at Balti-
more. The Democratic National Convention declared in

its platform that the inability of the federal government
to restore the union by war was demonstrated by four
years of failure ; that the constitution had been violated
in all its parts under the plea of military necessity ; and
that a cessation of hostilities ought to be obtained. It

nominated George B. McClellan and George H. Pendle-
ton as president and vice-president. This declaration of

the peace Democracy that the war was a failure, when
all things were now pointing toward the final success

of the north, caused many doubtful votes to be cast for

the Republican candidates, and assured their election.

When the electoral votes were counted, Lincoln and
Johnson had received 212, McClellan and Pendle-
ton 21.

293. Sherman had burned Atlanta, destroyed the
railroads and telegraphs in his rear, sent back the sick

and wounded, and much of the baggage, and set out
(November 14) on his "famous march through Geor-
gia." His army, 65,000 strong, was spread out over a
breadth of forty miles, subsisting mainly on the pro-

duce of the country. For a month scarcely anything
was heard of him at the north, when he suddenly
turned up at Savannah, Ga. He had met with but
little opposition on his route. The confederates had
numerous bodies of troops which miglit have been con-
centrated to oppose his march, but he had threatened
so many points and kept the enemy in so much doubt
as to his objects that they could not tell for which
point he was making. On December 13 Fort McAllis-
ter was taken by assault, and on the 20th Savannah
was evacuated by the confederates, Sherman sending
the news of the capture to President Lincoln as a
" Christmas gift." He also sent word that the confed-
eracy was nothing but a shell, and that he was ready
with his victorious army to march northward.

294. The only important ports, except Galveston,
which remained open to the confederacy in the summer
of 1864, were Mobile, in Alabama, and Wilmington, in

North Carolina. The forts commanding the entrance
to Mobile Bay were captured (August 5) and the port
was closed. On January 16, 1865, Wilmington, North
Carolina, was taken by a combined land and naval
force, under General Terry and Commodore Porter.
On the day before this event, Sherman had begun his

northward march, passing through Columbia, to Fay-
etteville. North Carolina. This movement had forced
the evacuation of Charleston and other coast cities, and
their garrisons had been concentrated under Johnston
as a last hope. The military support of the confed-
eracy now rested on the army which Lee commanded
within the intrenchments of Richmond and Petersburg,
and on the remnant of the western forces with which
Johnston was trying to check Sherman's advance.
Some sharp fighting took place north of Fayetteville,
but Goldsborough was reached March 21, and Johnston
retreated to Raleigh. Sherman pushed on after him,
but events in Virginia were fast rendering a contest in

North Carolina unnecessary. While the union army
occupied Goldsborough, Sherman took a steamer on
the coast and hurriedly visited the James river, where
he met the president. General Grant and General Meade,
and ^arranged with them the plan of operations for the
future. During Sherman's march through North Caro-
lina, Sheridan had led a column of cavalry up the
Shenandoah valley to destroy Lee's communications in

the rear of Richmond. He passed along the James
river, doing great damage to the canal and railroads,

and joined the main army in front of Petersburg just

as Sherman arrived there for his conference with the
president and Grant.

295. The situation of Lee was now becoming des-
perate. He determined to abandon Petersburg and
Richmond, move by way of Danville, and effect a
junction with Johnston. With this purpose he made
one desperate attempt to break the center of the union
lines at Fort Steadman, intending under cover of the
attack to withdraw his force. The effort failed, and
Lee was repulsed with heavy loss. Grant resumed his

attempts to push his lines further round to the south of

Petersburg. Sheridan was put in command of the
extreme left. Here he attacked Lee's right at Five
Forks (April 1), destroyed the Southside railroad, and
maintained his position. To avoid being outflanked,
Lee was compelled to lengthen out his line, already too
thin. The next morning (April 2), Grant made a general
assault, and carried his army within the lines of the
Petersburg defences. Lee retreated, with the intention
of bringing his forces and Johnston's together for a final

stand while the advance guard of the union army
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:ohmond.eiUered Richmond. The confederate authorities hast-
ened to escape to Danville, having first set fire to
the shipping, tobacco warehouses, etc., at Richmond.
No time was lost in celebrations of the victory. Grant
pressed on in the pursuit of Lee with all vigor. He
had so disposed the federal army that the escape of

ader the confederates was almost impossible. The confed-
erate forces were headed off at Appomattox Court
House, where Lee surrendered (April 9, 1865). The
terms of surrender offered by Grant were very generous :

all private property belonging to officers and soldiers
was to be retained, the men were even allowed to keep
their horses, " because," Grant said, " they would need
them for the work on their farms." Officers and men
were at once set free on parole, with the understanding
that so long as they did not violate their parole, nor
break the laws, they would not be disturbed by the
federal government,

ider 296. Sherman had begun his final operations against
"' Johnston when the news arrived of the surrender of

Lee. Johnston thereupon capitulated (April 26), on
much the same terms that had been accorded to the
confederate army in Virginia, after an unsuccessful
effort at a more favorable settlement. All the other
confederate forces in the field also surrendered, and the
great civil war came to an end. The news was received
with an outburst of joy at the north. Mr. Lincoln had
begun his second term on March 4, 1865. At that time
the end of the struggle was plainly near, and the presi-

dent in his inaugural address had already expressed
the hope that there would be a reconciliation between
the two sections. He said :

" With malice toward none,
with charity for all, with firmness in the right as God
gives us to see the right, let us strive to finish the work
we are in, to bind up the nation's wounds, to care for

him who shall have borne the battle, and for his widow
and for his orphans; to do all which may achieve and
cherish a just and a lasting peace among ourselves and
with all nations."

3lna- 297. The public rejoicings over the capture of Rich-

ie, mond were clouded by the death of the wise and noble
Lincoln. He had gone to Ford's theater on the evening
of April 14, and was sitting in his box, when an actor
named J. Wilkes Booth entered unperceived and shot
the president through the head, crying: "The south is

avenged. Sic ftemper ti/rannis." Almost at the same
time one of Booth's accomplices named Payne attempted

.(J
to assassinate Secretary Seward, who was ill at home,
and wounded him seriously but not fatally. There had
been a plot on the part of some desperate characters
when the confederacy fell, to destroy the leaders of the
federal government, but their plans were accomplished
in part only. The chief parties implicated perished
miserably. Booth and Payne escaped for a time, but
were soor' caught. Booth was killed while resisting

arrest. Payne and three others were hanged, and
several persons concerned in the plot were sentenced to

imprisonment. The president lingered a few hours,

and died without giving any sign of consciousness. His
death caused the deepest sorrow, not only in the north,

but in the south as well, and throughout all the civil-

ized world. He had won the abiding love and trust of

the people, and his name will forever be linked with
that of Washington ; for he was in many ways the

second founder of his country.
3on 298. Jefferson Davis, while trying to escape, was

captured by a detachment of General J. H. Wilson's

cavalry at Irwinsville, Georgia, and was sent to

Fortress Monroe. Here he was confined a close prisoner

for a long time on charge of treason. He was at

last liberated on bail furnished by Horace Greeley and
others, and all proceedings against him were finally

abandoned. In fact, the glorious triumph of the

government of the United States was in no wise sullied

by any dismal executions for treason. The assassina-

tion of Lincoln checked for a time the movement, which

had already begun, for the restoration of the seceding

states. People who had been ready in their joy to make
peace with those who had been leaders in the con-

federacy were now ready to believe that the spirit

which had brought on the war was unchanged. There
was a demand that the laws against treason, passed by
Congress during the heat of the war, in 1862, should be
rigidly enforced. These laws prescribed that the pun-
ishment of treason and rebellion should be death, or
fine and imprisonment. But a wiser judgment pre-
vailed. There was no hanging for treason. The leaders
of the confederacy were never brought to trial. The
president of the confederate states was suffered to go
free ; and the vice-president, before his death, became
an efficient and respected member in the Congress of
the United States. For a long time, however, all

persons who had previously taken oath of allegiance
to the federal government, and then had broken
it by joining the confederacy, were debarred from
holding any office under the government of the United
States.

299. At the close of the war the federal armies num- Number ot

bered about 1,000,(X)0 men, of whom nearly 600,000 men in the

were present in the field. The number of confederate *'^™ ^^'

soldiers surrendered and paroled was 174,000, Ijesides

whom there were 63,000 prisoners in the hands of the
federals. The whole number of men supplied on the
union side during the war was 2,778,304. Of these
110,070 were killed, 199,720 died of disease while in

the service; many thousands more died by accident,
or while in prison. The armies of the confederacy
are supposed to have reached their strongest point at
the beginning of 1863, when they numbered about 700,-

000. There was great dissatisfaction among the south-
ern people at the manner in which Jefferson Davis
conducted the war; and the arbitrary attempts of the
confederate government to force men into the ranks,
aroused, at last, a spirit of opposition. During the lat-

ter part of the war desertions had become very fre-

quent ; and this fact, taken in connection with the losses

in battle, and from disease, caused a great reduction in
,

the numerical force so that at the end of the struggle,
it is doubtful whether the confederate armies contained
more than 200,000 men. As soon as possible after
organized resistance had ceased, the Federal armies
began to be disbanded. The men were discharged at

the rate of about 300,000 a month, 50,000 being retained
in service as a standing army.

300. The expenses of the Federal government
amounted at one time to three and a halt million dollars

a day. By August 31, 1865, the whole debt had reached
its maximum, amounting to about $2,845,907,626. Some
.$800,000,000 of revenue had also been spent mainly on
the war. Beside the regular outlay by the govern-
ment enormous sums were spent by states, cities,

counties and towns, in bounties to volunteers, and by
the sanitary commissions and other societies for the
comfort of sick and wounded soldiers, and for the
whole army in general. The expenses of the Confeder-
ate government can never be known. Its debt was
estimated at about $2,000,000,000, but this was wiped
out by the failure of the confederacy, all its bonds and
notes becoming worthless. The amount of property
destroyed by the union and confederate armies can
scarcely be estimated, and the money value ($2,000,-

000,000), of the slaves in the south fell a sacrifice to

the war. In the United States funds were raised

ijy the sale of bonds, the issue of paper money, of

"greenbacks," and the imposition of heavy taxes,

including for some years a tax on incomes. The
notes became greatly depreciated, so that in July,

1864, the price of gold in paper currency was nearly

three dollars. Gold and silver almost disappeared from
circulation.

301. The finances of the confederacy were in a ruin- confed-

ous condition long before the end of the war. It could erate

make no drafts on the future, by bond issues, and it
"nances,

was a very difficult matter to find purchasers for south-

ern bonds. As expenses increased, they had to be met
by paper issues, and each issue was accompanied by a

corresponding decline in value, until a dollar in coin

was worth fifty dollars in paper. Large sums were
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required to buy even the most necessary articles.

Boots were wortli two hundred dollars; shoes, one
hundred and twenty-five dollars; coats, three hundred
and fifty dollars ;

pantaloons, naore than one hundred
dollars; flour, two hundred and seventy dollars per
barrel; potatoes, twenty to twenty-five dollars per
bushel; bacon, ten dollars per pound; meal, sixty-five

to seventy-five dollars per bushel; butter, sixteen dol-

lars per pound. Other things were proportionately
high in price ; luxuries of all kinds had disappeared,
and almost the entire population was reduced to ex-
treme poverty.

VIII.—THE RESTORATION OF THE UNION.

302. At the beginning of the war the greater part of

the northern people was opposed to any interference
with slavery, and the federal government announced
its determination not to meddle with the question. But
the progress of the war compelled it to a different
course. Hence, first came the Proclamation of Eman-
cipation ; then in February, 1865, Congress proposed the
Thirteenth Amendment to tie constitution, abolishing
slavery in the United States forever, and it was rati-

fied by twenty-seven states and adopted. Those most
prominent in putting down the confederacy desired that
the Union should be restored as quickly as possible to
its former state, with the exception of slavery. It was
to be many years, however, before the warring sections
of the union could be transformed into a harmonious
nation. The war had devastated the country in which
it had been engaged. The people on each side had
Buffered in the loss of friends, home and property, and
could not at once be reconciled. The great change
which had taken place in the abolition of slavery
reached to the very foundations of southern society and
industry.

303. Upon the death of Mr. Lincoln, Vice-President
Johnson succeeded to the office of president, and to the
diflieult task of the reconstruction of the rebeJlious
states. He had been selected by the Kepubliean party
as representing the union men of the south. He was
not, however, in fuJl sympathy with the Republicans,
and it soon became evident that thex-e was a breach
between the president and Congress, which constantly
widened. The first business engaging the attention of
the government after the restoration of peace was the
establishment of regular governments in the southern
states. The president issued various proclamations, in
which he declared all southern ports open to commerce
except four in Texas, and granted amnesty and pardon
to all persons engaged in the rebellion, except fourteen
specific classes of leaders, who were to make special
applications for pardon. About the manner of restor-
ing the state governments, however, a serious quarrel
arose between the president and Congress. The con-
stitution made no provision for the readmission of a
state which had withdrawn from the union, and Mr.
Johnson, as a former state-rights Democrat, held that
the southern states had never been out of the union

;

that the leaders were solely responsible ; that as soon as
the seceded states applied for readmission under such a
form of government as the constitution required, the
federal government was bound to admit them without
iniposing conditions upon subjects over which the con-
stitution had not expressly given Congress jurisdiction.
The Republican leaders held that the action of the
seceded states had deprived them of their rights as
members of the union ; that in the relation they now
occupied they were in the category of territories seek-
ing admission to the union, in which ease Congress
could admit or reject them at will. The particular
question which brought on the controversy was the civil
status of the negro. The Republicans held that slavery
had been the cause of the war ; that it was now abol-
ished ; and that only by giving the freedman the right
to vote could he be protected, and the results of the war
secured. They also claimed that no state should be

admitted until it had granted the right of suffrage to
the negroes within its borders. Johnson held this to
be a matter of internal regulation beyond the control
of Congress.

304. When Johnson succeeded to the presidency in

April, 1865, he had a clear field before him, for Con-
gress was not to meet until December. From May 9
to July 13, he appointed provisional governors for seven
states, whose duties were to reorganize the govern-
ments. The state governments were organized, but
passed such stringent laws in reference to the negroes
that the Republicans declared it was a worse form of
slavery than the old. When Congress met in Decem-
bei", 1865, it was very largely Republican and firmly
determined to protect the negro against outrage and
oppression. The first breach between the president
and the party in power was the veto of the first Freed- r'l'f''

men's Bureau bill in February, 1866, which was de-^""^'
signed for the welfare of the colored people. President
Johnson objected that it had been passed by a Congress
in which the southern states had no representatives.
The bill failed to pass by a two-thirds vote. Congress
then passed a civil right's bill in March, 1866, by which

Jr'.Y,'-

freedmen were made citizens of the United States, and
United States officers were instructed to protect these
rights in the courts. The president vetoed this bill

also, the objection being that it interfered with the
rights of the states. This bill was passed over the
veto. To make the bill stronger, Congress proposed the
Fourteenth amendment to the constitution (June 16), The i

and submitted it to the states, the necessary majority g^i|'\

of which ratified it. Both houses then passed a joint uuni
resolution that no delegation from any of the states
lately in rebellion should be received by either the sen-
ate or the house until both united in declaring said
state a member of the union.

305. The president disapproved of these measures, *''"'

and there was now open hostility between the execu-
b,.a 'j,

tive and Congress. In February, 1867, a bill was passed
admitting Nebraska as a state, with the provision that
it should never enact any law denying the right of
suffrage to any person because of his color or race.
This was vetoed, and passed over the veto. On March
2, 1867, the "'bill to provide efficient governments for
the insurrectionary states," which embodied the con-
gressional plan of reconstruction, was passed over the
president's veto. This bill divided the southern states
into military districts, each under a brigadier-general,
who was to preserve order and exercise all the func-
tions of government until the citizens had formed a
state government, ratified the amendments, and been
admitted to the union. On the same day the Tenure Tenn
of Office bill was passed over the veto. This provided O"''''

that civil officers should remain in office until the con-
firmation of their successors ; that the members of the
cabinet should be removed only with the consent of the
senate ; that, while Congress was not in session the
president might SH.spcncZ (not remove) any official; and
in case the senate at the next session should not ratify
the suspension, the suspended official should resume
his office.

306. On August 5, 1867, the president had requested ini)..:

Edwin M. Stanton to resign his office as secretary of ""^"^j

war. Mr. .Stanton refused, was suspended, and General i"^'^'''

Grant was appointed to his place. AVhen Congress met,
the senate refused to agree to Stanton's removal.
General Grant then resigned the office, and Stanton
again took possession. The president removed him a
second time, and appointed General Lorenzo Thomas
to the place. Stanton held to his office, and sent notice
to the speaker of the house ; thereupon the house passed
a resolution (February 24, 1868), for the impeachment
of the president. The articles of impeachment accused
him of disobeying the tenure of office law, and of various
other offences. The trial took place according to the
constitution, members of the house appearing as ac-
cusers, and the senate acting as judges, with Chief Jus-
tice Chase, of the supreme court, in the chair. After
the trial began the president made a tour of the north
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and west, and delivered many violent and passionate
speeches to the crowds which assembled to meet him,
and denounced tlie Congress then sitting as "no Con-
gress," because of its refusal to admit delegations from
the southern states. On these speeches the house based
additional articles of impeachment. The exciting trial
lasted two months, and ended in May with a vote of

thirty-five for conviction, and nineteen for acquittal.
Thus there was not a two-thirds majority for conviction.
The senate adjourned sine die, and a verdict of acquittal
was entered.

307. The Russian possessions in North America, com-
prising a large and thinly populated territory at the
northwest corner of the continent, were purchased of

the Russian government by the United States in 1S67
for the sum of $7,200,000. This territory is known as
Alaska. Nevada, the thirty-sixth state, was admitted
during Mr. Lincoln's administration (1864); Nebraska,
the thirty-seventh, was admitted in 1867. In 1868 Gen-
eral Grant was elected president, as the candidate of

the Republican party, thus sealing the process of the
reconstruction ; Schuyler Colfax became vice-president.
The Democratic candidates were Horatio Seymour, of
New York, and Frank P. Blair, of Missouri. Virginia,
Mississippi and Texas were the only states of the late
confederacy n hich were excluded from this election

;

all the rest had been reconstructed and admitted by
Congress in June, 1868. The Republican candidates
carried twenty-six of the thirty-four voting states. In
his inaugural address. General Grant declared that the
government bonds ought to be paid in gold, advocated
a speedy return to specie payments, and made many
important recommendations in reference to public af-

fairs. Regarding the good faith of the nation, lie said:
"To protect the national honor, every dollar of the gov-
ernment's indebtedness should be paid in gold, unless
otherwise expressly stipulated in the contract." Con-
gress acted promptly upon his recommendation, and on
March 18, 1869, an act was passed, entitled "An Act to
strengthen the public credit." Its language gave a
pledge to the world that the debts of tlie country would
be paid in coin, unless there were in the obligations ex-
press stipulations to the contrary.

308. On February 26, 1869, the Fifteenth Amendment
to the constitution was proposed by Congress. Its adop-
tion had been previously recommended by Grant. It

guaranteed the right of suffrage without regard to race,

color, or previous condition of servitude. It was rati-

fied Vjy the requisite three-fourths of the states, and de-
clared in force March .30, 1870. In the meantime the
foreign affairs of the country had been favorably estab-
lished. Its promptness in disarming at the end of the
war had put it under no disadvantage in dealing with
other nations. The successful completion of the At-
lantic cable (1866) gave a pi-omptness and dispatch to

diplomacy which was well suited to American methods.
The most important measure of foreign policy during
President Grant's administration was the treaty with
Great Britain (May 8, 1871), known as the Treaty of

Washington. Soon after entering upon his office, the
president had begun negotiations, looking to a settle-

ment of the claims made by the United States against

Great Britain,arising from the depredations upon Amer-
ican commerce by confederate cruisers fitted out in

British ports, the questions growing out of the Cana-
dian fishery disputes, the location of our northern
boundary line at its junction with the Pacific ocean,
and the settlement of the jurisdiction of the island of

San Juan.
309. A high joint commission had assembled at

Washington, composed of American and English
statesmen, which formulated the Treaty of Washington,
and by its terms the claims against Great Britain, com-
monly known as the "Alabama claims," were referred to

a court of arbitration, which held its session at Geneva,
Switzerland. In September, 1872, it awarded the

United States the sum of $15,500,000 which was subse-

quently paid by the British government. The fishery

question was referred to arbitration by three com-

missioners, one to be chosen by the United States, one by
Great Britain, and the third by the other two, provided
they should make a choice within a stated time, other-
wise the selection to be made by the Emperor of
Austria. The two commissioners having failed to
agree, the third was named by the Emperor of Austria.
The award was unsatisfactory to the United States.
The decision of the commission was severely criticised
by the people and the press, and the dispute has been
reopened since from time to time, to the detriment of

both counti-ies. The San Juan question was referred
to the Emperor of Germany as arbitrator with sole
power. His award fully sustained the claim of the
United States.
310. President Grant's first administration had been

vigorous and progressive, but a number of Republicans
had become estranged, feeling that they were being
ignored by the executive. These persona formed them-
selves into an organization under the name of Liberal
Republicans. This opposition resulted in the nomina-
tion of Horace Greeley for president, and B. Gratz Brown
for vice-president, by the Liberal party (1872). These
nominations were afterwards adopted by the Demo-
cratic party. The republican convention renominated
President Grant, with Henry Wilson as nominee for
vice-president. When the election took place Grant
carried thirty-one states with a popular vote of

3,597,070, the largest that had ever been given for any
president. He received 286 electoral votes, against 66
which would have been cast for Mr. Greeley had he
lived. Jlr. Greeley, however, died before the elect-
ors voted. The canvass had been one of the most
exciting and aggressive in the history of the country,
and abounded in personal attacks on the candidates.
During President Grant's first term of office the work
of reconstruction according to the plan settled by
Congress had been steadily carried out, and by July,
1870, the work had been accomplished, and all the
states were again members of the Union, although the
votes of Arkansas and Louisiana were not received by
Congx-ess in 1872, because of alleged fraud and illegality

in the election.
311. The relations between the United States and

Spain were frequently disturbed by incidents growing
out of an insurrection in Cuba, which had lasted for a
number of years. Several American citizens had been
arrested by the Spanish authorities, under the pretense
that they had been furnishing aid to the insurgents,
and American vessels plying in Cuban waters had been
subjected to much inconvenience. Matters at length
culminated in the seizure by Spain (October, 1873),
without justification, of the American steamer T'?r-

(ji)iiiis. The outrage created intense excitement in

the United States, and many statesmen were clamorous
for war; but the president took more pacific measures,
and, by acting with promptness and firmness, soon
wrung from Spain ample apology and full reparation.
Political troubles were still rife in certain states of the
south. In March, 1871, the disorders in the southern
states, growing out of the conflicts between the whites
and the negroes, had assumed such proportions that the
president sent a special message to Congress request-
ing " such legislation as shall effectually secure life,

liberty and property, and the enforcement of law in all

parts of the United States." On April 20 Congress
passed an act which authorized the president to suspend,
under defined circumstances, the writ of habeas corpus
in any district, and to use the army and navy in sup-
pressing insurrections. He issued a proclamation (May
4), ordering all unlawful armed bands to disperse, and
after expressing his reluctance to use the extraordinary
power conferred upon him, said he would " not hesitate
to use that power to its full extent, whenever and
wherever it should be necessary to do so for the pur-
pose of securing to all citizens the peaceful enjoyment
of the rights guaranteed to them by the constitution and
the laws of the United States." As this did not produce
the desired effect, he issued a proclamation of warning
(October 12), and on October 17 suspended the writ

San Juan.

Liberal Re-
publicans,

Re-electiorj
of Grant.

Relations
with SpaiLi

Case of thf-

'Vir-
ginius."

Political
troubles iu
the south.



784 UNITED STATES

of habeas corpus in parts of North and South Carolina.

He followed this by vigorous prosecutions, which re-

Bulted in sending a number of prominent oflFenders to

prison, and the outrages soon ceased,
louisiana. 312. Soon after President Grant entered upon his

second term of office, the disputes in Louisiana concern-

ing the result of the election in 1872 became more bitter,

and armed violence was threatened in that state. Early

in 1873 the president called the attention of Congress

to the inadequacy of the laws applying to such cases,

saying that he had recognized the officers installed by
the decision of the returning-board as representing the

de facto government, and if he had exercised undue in-

terference by such a course he urged Congress to an
immediate decision in regard to the matter. Congress,
however, took no action, and left with the president the

sole responsibility of dealing with this delicate question.

The next year the difficulty was renewed and a fierce

contest arose between the Republicans under Kellogg,
and the Democrats under McEnery, the respective can-
didates of the two parties for the governorship, which
resulted in armed hostilities. Kellogg, the de facto
governor, called upon the federal government for pro-

tection, which it immediately granted by sending troops
thither, and the outbreak was for a time suppressed.
But troubles again arose, and General Sheridan was
sent to report upon the situation of affairs, and, if

necessary, to take command of the troops and adopt
vigorous measures to preserve the peace. Sheridan
became convinced that his duty was to sustain the
government of Kellogg, and on the demand of the gov-
ernor he ejected some of McEnery's adherents from the
state capitol. As Congress still omitted to take any
action in the case, the president continued his recogni-
tion of the government of which Kellogg was the head
until the election of a new governor. After this there
was no serious trouble. Difficulties of the same nature
arose in Arkansas and Texas, which were almost as
perplexing to the executive as those in Louisiana; but
these attracted less attention from the people.

313. In April, 1874, Congress passed a bill known as

the " Inflation bill," which increased the paper currency
of the country, and was contrary to the financial policy
which the president had maintained and advocated in

his state papers. Strenuous efforts were made by his

warmest political supporters to convince him that the
measure was financially wise and politically expedient.
President Grant gave much thought and study to the
question, and at length fully decided that the measure
would in the end prove injurious to the true business
interests of the country, and delay the resumption of

specie payment. He, therefore, returned the bill to

Congress with his veto (April 22). The arguments con-
tained in his message were unanswerable, the bill was
not passed over his veto, and his course was sustained
by the whole country. The president now earnestly
advocated the resumption of specie payment. In a
letter addressed to Senator Jones, of Nevada, he gave a
full statement of his views on the question. This letter
was made public, and attracted much attention ; and in

January, 1875, the resumption act was passed, which to
a large extent embodied the views that had been sug-
gested by the president. There were doubts in the
minds of many as to the ability of the government to
carry it into effect; but it proved entirely successful,
and the country was finally relieved from the stigma of

circulating an irredeemable paper currency.
314. Great trouble was caused soon after the close of

the war by the depredations of the Indian tribes of the
west and southwest. The Sioux and Cheyennes having
begun hostilities, an expedition was sent out against
them under the direction of General Hancock in 1867,

and another in 1868, beyond the Arkansas river, where
General Custer gained an important victory. In an
expedition against the Jlodocs of Oregon, in 1873,

General Canby was treacherously murdered during a
parley with the Indian chiefs. The Sioux had ceded
to the United States a large tract of country in what
was then Dakota territory, reserving to themselves

The Infla-
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the district known as the Black Hills. When it was
rumored that gold had been found on their reservation,

the whites began to push into this region, regardless
of the rights of the Indians. The Sioux were a war-
like tribe, and they retaliated by attacking the frontier

settlements in Montana and Wyoming. United States
troops were sent out against them, but met at first with
a terrible disaster. In June, 1876, General Custer, with
about two hundred and fifty soldiers, was surprised,

and the entire force massacred. The war lasted into

the winter of 1877, when the Sioux, with their chiefs,

Sitting Bull and Crazy Horse, went across the border
into British territory.

315. During 1875, the president had reason to sus-

pect that frauds were being practiced by government
officials in certain states, in collecting the revenue
derived from the manufacture of whiskey. He at

once took active measures for their detection, and the
punishment of the offenders. He issued a stringent
order for their prosecution, closing with the famous
words, "Let no guilty man escape." Many indictments
soon followed ; the ringleaders were sent to the peniten-

tiary, and an honest collection of the revenue was
secured. The year for nominating a president was at
hand, and the excitement ran high. Friends of the con-
victed, political enemies and rivals for succession in his

own party, resorted to the most desperate means to

break the president's power and diminish his popular-
ity. The grossest misrepresentations were practiced,

first in trying to bring into question the honesty of his

purpose in the prosecution of offenders, and afterward
in endeavoring to rob him of the credit of his labors,

which had resulted in the purifying of the revenue
service. But these efforts signally failed. In 1876 the
United States celebrated the one hundredth anniver-
sary of the Declaration of Independence. There were
great rejoicings throughout the country, and the
various battles of the revolution, as well as the signing
of the Declaration, were commemorated by appropriate
exercises. The centennial year was chosen for holding
a great international exhibition at Philadelphia, to
which all the nations of the world were invited to con-
tribute. It was opened in May and closed in November,
having been visited by about ten millions of people.

316. The changes at the south, and the dissatisfac-

tion of many at the north with the rule of the Repub-
lican managers, were seen in the election of 1876. The
Democrats nominated Samuel J. Tilden and Thomas
A. Hendricks for president and vice-president ; and the
Republicans, Rutherford B. Hayes and William A.
Wheeler. A national Greenback convention was also
held. May 17, composed of men who desired national
paper money instead of national bank notes, and who
opposed resumption of specie payments. It nominated
Peter Cooper and Samuel F. Cary. The contest was
very close, and a dispute arose as to the counting of the
votes of certain southern states, both sides claiming
them. The controversy was finally settled by the
appointment of an electoral commission of fifteen,

eight of which decided in favor of Mr. Hayes. In this

year, Colorado, the thirty-eighth state (and the last up
to 1887) was admitted in time to take part in the
election.

317. The administration of President Hayes, although
much attacked by the politicians of both parties, was,
on the whole, very satisfactory to the people at large.

By withdrawing the federal troops from southern state
houses, and restoring to the people of those states prac-
tical self-government, it prepared the way for that
patriotism among those lately estranged from the union,
that fraternal feeling between the two sections of the
country, and the wonderful material advancement of

the south which we now witness. It conducted with
wisdom and firmness the preparation for the resump-
tion of specie payments, as well as the funding of the
public debt at lower rates of interest, and thus facil-

itated the development of the remarkable business
prosperity which continued to its close. While in its

endeavors to effect a thorough and permanent reform of
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the civil service, there were conspicuous lapses and in-
consistencies, it accomplished important and lasting
results. Not only without any appropriations of money,
and without encouragement of any kind from Congress,
but in the face of the decided hostility of a large ma-
jority of its members, the system of competitive exam-
inations was employed in some of the executive depart-
ments at Washington, and in some of the great govern-
ment offices in New York, thus proving its practicability
and usefulness. The removal by President Hayes of
some of the most powerful party managers from their
offices, avowedly on the ground that the offices had been
used as part of the political machinery, was an act of
high courage, and during his administration there was
far less meddling with party politics on the part of the
government officials that at any period since Andrew
Jackson's time.

318. The financial condition of the United States had
been steadily improving since the war. A few months
after the conclusion of peace the public debt had reached
its highest amount, $2,800,000,000, and by the close of
President Hayes' administration no less than one thou-
sand million dollars of that amount had been paid ofif.

The credit of the government rose, and the paper money,
once worth only a third of its denomination in gold,
increased in value. The operation of refunding the
debt had been begun July 14, 1870. At that time Con-
gress passed an act authorizing the issue of five, four
and a half, and four per cent bonds to take the place of
those at higher interest. .$500,000,000 were issued in

five per cent bonds, $185,000,000 in four and one-half per
cent, and $710,345,950 at four per cent, thus reducing
the annual interest charge from $81,639,684 to $61,788,838.
This first refunding operation was completed in the
year 1879, at the time when specie payments were
resumed. In 1881 about $200,000,000 of six per cent
bonds fell due. INlr. Windom, secretary of the treasury,
took the responsibility of allowing the holders of the
bonds to exchange them for three and one-half per
cent bonds, redeemable at the pleasure of the govern-
ment. Holders of other bonds to the amount of $300,-

000,000 also availed themselves of this privilege, thus
saving $10,000,000 interest. In 1875 Congress passed a
law providing that the paper " fractional currency

"

used for small change should
in silver, and that after the
the " greenbacks " should be
coin.

319. At the elections of 1880 the Republican candi-
dates were General James A. Garfield for president,
and General Chester A. Arthur for vice-president;
while the Democrats nominated General Winfield S.

Hancock and William E. English. The Republican
ticket was successful, receiving the electoral votes (214
in number) of all the northern states except California
—which was divided—Nevada and New Jersey. The
Democratic electoral vote was 155 including 11 from
Georgia, which, not having been cast on the day
appointed by law, were objected to when the returns
were opened. As they could not affect the result the
question whether they should be counted or not was
never decided. The new administration was inaugu-
rated March 4, 1881, and the scramble for office which
had marked each advent to the presidency since 1829,

followed. There was bitter dissension in the party in

New York over the distribution of offices. "The New
York senators, feeling aggrieved at certain appoint-
ments in their state, resigned, and then made efforts to

be re-elected by their state legislature, in which they
failed. In the midst of it all President Garfield was
shot (July 2, 1881) by a crazy, disappointed office-seeker.

The avowed object was to promote to the presidential

chair Vice-President Arthur, who represented the

Grant or " stalwart " wing of the party. The president

was not instantly killed. For three months he lay

helpless while the nation watched anxiously every
turn in his condition. The sympathy shown by all

parts of the country did much to draw the nation

together and to lessen the old distrust. Garfield died

23—28

be redeemed at once
1st of January, 1879,

paid on demand in

September 19, 1881, and was succeeded by Vice-Presi-
dent Arthur.

320. The prominent events of President Arthur's Arthur's
administration may be here summarized. Shortly after a'^m.in**-

his accession to the presidency he participated in the
'""°°'

dedication of the monument erected at Yorktown, Va.,
to commemorate the surrender of Lord Cornwallis at
that place, Oct. 19, 1781. A convention was made
with Mexico (July 29, 1882) for re-locating the boundary
between that country and the United States from the
Rio Grande to the Pacific, and on the same day an
agreement was also effected permitting the armed forces
of either country to cross the frontier in pursuit of hos-
tile Indians. The death of President Garfield called
general attention to that reprehensible system under
which each party, while in office, had paid its party
expenses by the use of minor offices for its adherents.
The president's power of appointment could not be
controlled; but the Pendleton Act (1883) permitted the
president to make appointments to designated classes
of offices on the recommendation of a board of civil
service commissioners. From the British government
a full recognition of the rights and immunities of tat-
uralized American citizens of Irish origin was obtained,
and all such who were under arrest in England or Ire-
land as suspects were liberated. A bill passed by Con-
gress prohibiting the immigration of Chinese laborers Chinese

for a term of twenty years was vetoed (April 4, 1882), (""'^
as being a violation of the treaty of 1880 with China,
which permitted the limitation or suspension of immi-
gration, but forbade its absolute prohiijition. The
veto was sustained, and a modified bill suspending
immigration for ten years, was passed, May 6, 1882,
which received the executive approval. A law was
passed (August 3, 1882) for returning convicts to Convlet

Europe, and on February 26, 1885, importation of con-
"

tract laborers was forbidden.
321. The suspension of the coinage of standard silver

dollars and the redemption of the trade dollars were
repeatedly recommended; also, the repeal of the stamp
taxes on matches, proprietary articles, playing cards,
bank checks, drafts, and of the tax on surplus bank
capital and deposits. These taxes were repealed by
act of Congress (March 3, 1883) ; and by executive order Repeal ol

of June 25, 1883, the number of internal revenue col- ^^|™P

lection districts was reduced from 126 to 83. The tax
on tobacco was reduced by the same act of Congress.
On July 12, 1882, an act became law enabling the
national banks, which were then completing their National
twenty year terms, to extend their corporate existence, bants.

The attention of Congress was frequently called to the
decline of the American merchant marine, and legisla-
tion was recommended for its restoration, and the con-
struction and maintenance of ocean steamships under
the United States flag. In compliance with these
recommendations, the fo'lowing laws were enacted

:

June 26, 1884, an act to remove certain burdens from
American shipping; July 5, 1884, an act creating a
bureau of navigation, under charge of a commission, in Merchant

the treasury department; and March 3, 1885. an amend- °u'J['(J'ufe^
ment to the postal appropriation bill granting $800,000 of naviga-

for contracting with American steamship lines for the '''"'•

transportation of foreign mails.
322. The reduction of letter postage from three to two

cents was recommended, and was effected by the act of

March 3, 1883; the unit of weight was made (March 3,

1885) one ounce instead of a half ounce; the rate on
transient newspapers and periodicals was reduced (June
9, 1884), to one cent for four ounces, and the rate on
similar matter, when sent by the publisher to actual
subscribers, was reduced to one cent a pound (March
3, 1885). The fast mail and free delivery systems were
largely extended. Special letter deliveries were estab-
lished March 3, 1885. The star service at the west was
increased at reduced cost; the foreign mail service
improved; and various postal conventions were
negotiated. A law for the adjudication of the French
spoliation claims was passed (January 20, 1885), and g^pf^gj^,
preparations made for carrying it into effect. On claims.
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March 3, 1885, a bill was passed retiring General
Grant with the rank of general of the army, and with
full pay.

323. in 1884 the Republicans nominated James G.
Blaine and General John A. Logan, and the Democrats
Cleveland and Hendricks. The greenback and anti-

monopolist parties put forward the name of Benjamin
F. Butler. The proliibitionists, also, had organized
themselves into a party, and presented as their candi-

date Governor St. John. A small majority for the
democratic candidates in the State of New York gave
them its electoral votes, and decided the election in

their favor. Tliey were inaugurated March 4, 1885.

The president announced in regard to official changes
that, with the exceptions of heads of departments,
foreign ministers, and other offices charged with the ex-
ecution of the policy of the administration, no removals
would take place except for cause. He therefore came
into conflict with many influential members of his

party who advocated the speedy removal of Republican
office-holders and the appointment of Democrats, in

order to strengthen the party as a political organization.
While that class of politicians objected to the slowness
with which removals were made, and to the appoint-
ment of independents, and in a few instances Republi-
cans, the Republicans and some of the civil service
reformers complained of other appointments as not
being in accord with the professions of the president.
He declared " offensive partisanship " to be a ground
for removal ; and numerous Republican function-
aries were displaced under that rule, while the term
itself became a by-word. On March 13, 1885, the presi-
dent issued a proclamation announcing the intention of
the government to remove from the Oklahoma country,
in Indian territory, the white intruders who sought to
settle there, which was done shortly afterwards by a
detachment of soldiers.

324. In his message at the opening of the XLIXth
Congress, December 8, 1885, President Cleveland recom-
mended the abolition of duties on works of art, the
reduction of the tariff on necessaries of life, the sus-
pension of compulsory silver coinage, more stringent
laws for the suppression of polygamy in Utah, an act
to prohibit the immigration of Mormons, and the ex-
tension of the civil service reform. In January, 1886,
Congress passed the bill regulating the presidential
succession in the event of a vacancy. Mr. Cleveland
exercised the veto power beyond all precedent. Of 987
bills passed by both houses in the session ending
August 5, 1886, 115 were vetoed. Of these 102 were
private pension bills, and six were bills for the erection
of public buildings. Of the general measures which
failed to receive his signature, the most important was
the Morrison resolution requiring the secretary of the
treasury to apply to the redemption of bonds any sur-
plus to the treasury exceeding $100,000,000. The river
and harbor bill, containing appropriations, deemed by
many useless and extravagant, and the bill taxing oleo-
margarine two cents a pound, which was considered an
unjust discrimination against one class of producers for
the benefit of another, were not vetoed. On signing the
latter, the president sent a message to Congress, in
which he gave as his reason that the stamps required by
the act would mark the character of the substance and
prevent it being fraudulently sold.

325. The presidential campaign of 1888 was noted for
the number of candidates in the field, who were as
follows: Republican, Benjamin Harrison and Levi P.
Morton; Democratic, Grover Cleveland (renominated)
and Allen G. Thurman; prohibition, Clinton B. Fisk
and John A. Brooks; union labor, A. J. Streeter and
Charles E. Cunningham ; industrial reform, Albert E.
Redstone and John Colvin; united labor, Robert H.
Cowdrey and W. H. T. Wakefield; woman suffragists,
Belva A. Lockwood and Albert H. Love. Tlie main
issue between the two leading parties. Republican and
Democratic, was on the tariff question ; the former
favoring a modified protected tariff, while the latter
demanded a tariff chiefly for revenue. The principles

of the other parties related to labor, national currency
prohibition and woman's suffrage. The Republican
party was successful, and Harrison as president, with
Morton as vice-president, was inaugurated March 4,

1889. The administration of Mr. Harrison, thus far,

has been characterized by the passage of the McKinley
tariff bill, which both increases and diminishes the
duties on many necessary articles and adds to the
duties on luxuries, and by the regulation of pension
matters. The invalid pension bill has been passed,
granting pensions to all disabled soldiers without
reference to the time when the disability was con-
tracted. On the beginning of June, 1890, the enumera-
tion of the general census for the last decade was
begun, under the control of Superintendent Porter, and
the returns of the census enumerators give the popula-
tion of the United States at 63,250,000, which is less than
was anticipated. Many consider the returns as imper-
fectly made.

326. In the meanwhile the prosperity of the United
States has known no cessation. During the civil war
of 1861-18G5, the emperor of France, Napoleon III.,

attempted to establish in Mexico a foreign government
under Maximilian, an Austrian archduke, aided by a
French army. The remonstrance of the United States
and the resolution of the Mexicans compelled Napoleon
to abandon the attempt. Maximilian was seized by the
Mexicans and executed (1867). A new invasion of

Mexico from the United States was begun, but it was
the peaceful invasion of commerce. Railways were
pushed down along the great plateau which reaches
fi-om the United States into the heart of the country,
making thus a closer connection between the two peo-

ples, in 1869 the first of the great railroads, the Central
Pacific, was finished, connecting the Atlantic and
Pacific Oceans, and opening the country to settlement
and travel. Since then other railroads have stretched
their iron bands across the continent. Of the 290,000

miles of railroad in the world, there are, probably, about
135,000 miles in the United States. This country pos-

sesses, also, more than 150,000 miles of telegraph lines;

and the American telephone lines are still longer in the
aggregate. In 1866, a previous attempt in 1857 having
failed, a telegraphic cable was laid upon the bed of the
Atlantic between America and Europe. This cable was
followed by others, so that now the citizen of the
United States may know each day the principal events
which occur in the civilized world. The stimulus given
to new territory possessing tlie requisites for settlement
by the introduction of a new railway has been wonder-
ful beyond description. Most of the western railways
have had to build up their own traffic. The railway has
been mainly constructed under land grants from the
government, and the sales of these lands have brought
into existence the towns and even the states which
support it.

327. In the government reports of 1854 Nebraska
was described as a desert country totally unsuited for

agriculture, and in the maps of the time it was put
down as a part of the great American Desert. It is

now one of the leading agricultural states of the union
with a population of over a million. Since the admis-
sion of Colorado in 1876 six other states have been
admitted to the union, namely; North and South
Dakota, Washington, Montana, Wyoming and Idaho.
There are yet five territories, including Alaska, not yet
organized into states, and the District of Columbia.
The mineral wealth of the country has become greatly
developed. A few years after the discovery of gold in

California, the precious metal was found also at
Pike's Peak, Colorado (1858). Since then it has been
discovered in most of the Pacific states and territories.

In 1858 silver was discovered in Nevada, and this metal
has Vjeen found widely distributed in the country
bordering on the Pacific coast. The extent of the vast
coal fields of the country has been pretty clearly ascer-
tained. In 1883 it was estimated at over 200,000 square
miles. Petroleum was discovered in 1859 in north-
western Pennsylvania, numerous wells were sunk and
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vast quantities of the oil have been taken from the
earth, but the reservoir seems to be unfailing, llanu-

d&on- facturing establishments of every variety have rapidly
actures. increased in every part of the country. The absolute

free trade which exists between the states has resulted
in a constant shifting of centers of production and an
increasing development. Among the nations of the
world, Great Britain, in 1870, stood first in wealth,
France the second and the United States the third.
In 1880 the United States had left France behind in

the race and stood at least second. When all the
census returns of 1890 shall be given, they will doubtless
show that this country ranks with the first. The
United States, whose population has been developed
within less than three centuries, does already more than
one-third of the world's mining and one-fourth of its

manufacturing. It embraces also one-fifth of its agri-
culture.

rht soath. 328. In this wonderful progress and development the
south, since the close of the war, has borne her share.
Being relieved of the incubus of slavery she has come
up " through great tribulation" to assume her rightful
place as a most important factor in advancing the
prosperity of an undivided nation. Under the stimulus
of free labor her growth has been extraordinary. New
railroads have been built and new territory opened up.
Southern railways occupy a leading position in the
railway systems of the country. Southern manufac-
tures began to effect northern markets. Cotton mills
have been successfully established, which have the
advantage of an immediate contiguity to the cotton-
raising states. The great mineral fields, over which
contending armies fought fierce battles during the late
war, have been brought to light and are being rapidly
developed. Pennsylvania iron-masters have a new
rival to contend with in the iron production of the
south. The former slave is now a free laborer, and the
white man is no longer ashamed to work. White
labor produced ten per cent of the cotton crop of 1860
and fifty-five per cent of that of 1886. Under slavery,
cotton-seeds were waste material ; in 1886, 600,000 tons
of them were crushed, yielding a new production in

the form of cotton-seed oil valued at $12,000,000 per
annum.

cnvil . 329. Among the political and economic questions
lerriee demanding the attention of the government, no one of
* "" them is more important than the question of the reform

of the civil service, but it is not avowedly made a party
question. Twenty years ago both parties laughed at

the idea of civil service reform, now each one makes a
show at least of treating it with respect, and the con-
trol of the immediate political future, probably lies

with the party which will treat it in the most serious and
practical manner. It is a question that was not dis-

tinctly foreseen in the days of Hamilton and JefiFer-

son, when the constitution was made and adopted,
otherwise the founders of the constitution might have
bad something to say concerning it. The question as

to the civil service arises from the fact that the presi-

dent has the power of appointing a very large number
of petty officials, chiefly postmasters and officers con-
cerned with the collection of the government revenue.
Such officials have properly nothing to do with politics;

they are simply the agents or clerks or servants of the
national government in conducting its business, and if

this business is to be managed on the ordinary princi-

ples of prudence which prevail in the management of

private business, such servants ought to be selected for

personal merit and retained for life or during good
behavior. In 1883 Congress passed the civil service

act allowing the president to select a board of examin-
ers and make appointments upon their recommenda-
tion. Candidates for office are subjected to an easy
competitive examination. The system has worked well

in other countries, and under Presidents Arthur and
Cleveland it was applied successfully to a considerable

part of the civil service. It has also been adopted in

some of the states and principal cities of the union.
>D>actiyn. It is objected to by the opponents of reform, on the

ground that its examinations are not always intimately
connected with the work of the office; but even if

this were so, it removes the offices from the category of

things known as " patronage," and this alone endows
the system with great merit. Then again, it relieves
the president of much needless work and wearisome
importunity. The executive and heads of departments
appoint (in many cases through subordinates) about
115,000 officials. It is, therefore, impossible for the
principals to know much about the character or com-
petency of those appointed. It becomes necessary to
act by advice, and the advice of an examining board is

sure to be much better than that of political schemers
intent upon getting a salaried office for their needy
friends. The examination system has made a fair

beginning and will doubtless be gradually improved
and made more stringent. Something has been also
done toward stopping two old abuses attendant upon
political canvasses, namely, that of forcing government
clerks, under penalty of losing their places, to contrib-
ute part of their salaries for election purposes, and
that of allowing them to neglect their work in order to
take an active part in the canvass.

330. Another political reform promising excellent re- Tha
suits is, the adoption by many states of some form of A",'?' j*^*"*

the Australian ballot-system, for the purpose of check- gyjiem.
ing intimidation and bribery at elections. The ballots
are printed by the state, and contain the names of all

the candidates of all the parties. Against the name of

each candidate the party to which he belongs is desig-
nated, and against each name there is a small vacant
space to be filled with a cross. At the polling place
the ballots are kept in an enclosure behind a railing
and no ballot can be brought outside under penalty of
fine or imprisonment. One ballot is nailed against the
wall outside the railing, so that it may be read at
pleasure. The space behind the railing is divided into
separate booths quite screened from each other, each
booth is provided with a pencil and a convenient shelf
on which to write. The voter goes behind the railing,
takes the ballot which is handed to him, carries it to
one of the booths, and marks a cross against the names
of the candidates for whom he votes. He then puts his
ballot into the box, and his name is checked off on the
register of voters of the precinct. This system is very
simple, and it enables a vote to be given in absolute
secrecy. It is favorable to independence in voting, and
is unfavorable to bribery, because, unless the briber
can follow his man to the polls and see how he votes,
he cannot be sure that his bribe is effective. During
the past few years, complaints of bribery and corrup-
tion have attracted especial attention in the United
States, and it is highly creditable to the good sense of
the people that preventive measures have been so
promptly adopted by many of the states. AVith an in-

dependent and uncorrupted ballot, and the civil service
taken "out of politics," all other reforms will become
far more easily accomplished.
But a very few of the works treating of the History of

the United States in its manifold phases can be here
given, as they are so numerous. Tlie Hhtories of the

Vniled States, by George Bancroft, David Ramsay,
Richard Hildreth, Bryant, Higginson, Lossing, Lester,
Frost, Sehouler, Von Hoist, Ridpath, Hamilton, Has-
sard. Gray, Leeds; American History, edited by Edward
L. Knapp ; Gilman, History of the American People; H. H.
Bancroft, History of the Pacific Coast; Willson, American
Histoiy; Hazard, Historical Collections; Stephen H. New-
man, America; McMaster, History of the People of the

United States; Winsor, Xarratire and Critical History;
Graham, History of the United Slates; Parkman's Works;
Ludlow, War of American Independence ; Gordon, History

of the Independence of the United Stales; E. D. Neill, Col-

lege Contributions to American History; Gordon, History

of the American Revolution, Register of Debates in Congress,
Congressional Globe, Annals of Congress; Coles, History

of the Ordinance o/ 1787 ; Adams, New England Federalism,
1800-15; Greene, Historical View of the American Revolu-
tion; The American Commonwealth Series: liOdge,
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English Colonies in America; Carrington, Battles of the

American Revolution; Neill, English Colonization of

America; Duyckinck, National Portrait Gallery; Holmes,
Annals of America; Marshall, History of the Colonies;

TaUrey, History of New England; Story, Commentaries;
Story, On the Constitution; Froth iiigh am, Rise of

the Republic; Harpers' Cyclopiedia of American His-

tory; Appleton's Cyclopedia of American Biogra-

phy; John Robert Ireland, The Republic; Scott, Con-
stitutional Liberty in tlie Colonies; Benton, Tliirty

Years in the Senate; Irving, Life of Washington ; Kent,
Commentaries on American Law; Johnston, History

of American Politics; Johnston, History of the United

States; Fiske, American Political Ideas: Fiske, Civil Gov-
trnmeni in the United States, Johns Hojikin's University,

Studies in History and Politics; Howard, iopa/ Constitu-

tional History of the United States; A. O. Wright, Consti-

tution (f the United States; Brownson, American Republic;
Lamphere, American Government ; Wilson, Congressional
Government; Mansfield, The Political Manual; Curtis,
History of the Constitution; 3. D. Whitney, United States;

Tribune Almanac; McPherson, Political ^fanuals; Spof-
lord, American Almanac; Fallows, Tlie American Mamial;
Congressional Records; Reports of the Otficers of the I

Various States; Histories of tlie Various States; Com-
pendium of the Census from 1850-1890; Cooper, iS'orfi/

History; Preble, History of the Navy; Porter, Constitu-

tional History; McKnight, Electoral System; McCrary,
Election Laws; Cooley, Constitutional Limitations, Taxa-

tion and Constitutional Law; Alden, Science of Govern-

ment; Austin, Constitutional Republicanism; Bradford,
History of the Federal Government. 1789-1839; Coles, His-

tory of the Orilinance of 1787 ; Dwight, History of the Hart-

ford
' Convention; Draper, Civil Policy of America;

Handlin. v4»ifn'can Politics; Sneider, The American State;

Spaulding, Administrations of the United States; Sumner,
Works: Thompson, Church and State in the U. S.; Thomp-
son, Revolution Against Free Government; Townsend,
Analysis of Civil Government; Elliot's Debates, Con-

stitutional Convention; Young, American Statesman;

Bancroft, Formation of the Constitution of the U. S.;

Blaine, Twenty Years in Congress; Porter, Constitutioiial

History of the United Slates; Preble, History of the Flag of

the United States; Sumner, Prophetic Voices Concerning

America; Wilson, Rise and Fall of the Slave Power; Wool-
eey and others. First Century of the Reptiblic; Russell,

History of the War of 1812; Inge'rsoll, History of the War
0/1812; Abbott's History of the Civil War; Compte De
Paris, History of the Civil War in America; Borcke,
Memoirs of the Confederate War; Brownlow, Rise and
Progress of Secession; Campaigns of the Civil War:
Drew, John Brown's Invasion; Greeley, American Con-

flict; Harper's History of the Rebellion; Pollard, Lost

Cause; Pollard, Lost Cau%e' Regained ; Memoirs of Grant
and Sherman—Life of Sheridan; Pollard, General Lee

and His Lieutenants; Pollard, Military Life of Jefferson

Davis; Stephens, Constitutional View of Late War, with

Supplement; Blodgett, Commercial Strength of the United

States; Bolles, Financial History of the United States;

Sumner, History of American Currency; Taylor, American
Currency; Knox, Fifth Report of American Bankers' As-
sociation; Law, National Circulating Medium in United
States; Phillips, History of American Paper Currency and
Continental Money; Wells, Robinson Crusoe's Money;
Spaulding, One Hundred Years of Banking; Ely, Labor
MovemeyU in America; Gibbons, Public Debt of the United
States; Mason, The Tariff: Young, Tariff Legislation of the

United States; Hudson, Raibvays and the Republic; Had-
ley, Railroad Transportation; Poor, Manual of U. S. Rail-
roads; Poroher, Resources of the South; Dresser, United
States Tariff; Official Statistics of the United States, and
the Several States.

PRESIDENTS AND VICE-PRESIDENTS OP THE CNITED STATES:

Terms. Presidents.

1789-93
1793-97

1797-1801
1801-05
1805-09
1809-13

1813-17

1817-21

1821-25
1825-29

1829-33

1833-37

1837^1

1841-45

1845-19

1849-53

1853-S7

1867-61

1861-65
1865-69

1869-73

1873-77

1877-81

1881-85

1885-89

1889-

1. George Washington, Va.
George Washington.

2. Joiin Adams. Mass.
3. Thomas Jefferson, Va.
Thomas Jefferson.

4. James Madison, Va.

James Madison.

5. James Monroe, Va.

James Monroe.
6. John Quiucy Adams,

Mass.
7. Andrew Jaclison, Tenn.

Andrew Jacltson.

8. Martin Van Buren, N. Y.

9. William Henrv Harrison,
O. (<f. 1841.)

10. John Tyler.
11. James Knox Polk, Tenn.

12. Zachary Taylor, La. (d.
1K50.)

13. Millard Fillmore.
14. Franklin Pierce. N. H.

15. James Buchanan, Pa.

16. Abraham Lincoln, 111.

Abraham Lincoln (d. 1865)
17. Andrew Johnson.
18. Ulvsses Simpson Grant,

III.

Ulysses S.Grant.

19. Rutherford Blrchard
Hayes. O.

20. James Abram Garfield, O.
(rf. 1881).

21. Chester Allan Arthur.
22. Groyer Cleveland, K. Y.

23. Benjamin Harrison, Ind.

Vice-Presidents.

1. John Adams, Mass.
John Adams.

2. Thomas Jefferson, Va.
3. Aaron Burr, N.Y.
4. George Clinton. N.l'.

George Clinton (d.
1812).

5. Eibridge Gerry, Mass.
(ri. 1814),

6. Daniel D. Tompkins,
N.Y.

Daniel D. Tompkins.
7. John Caldwell Cal-

houn. S. C.
John C. Calhoun ( res.

1832).

8. Martin Van Buren,
N.Y.

9. Richard Mentor John-
son, Kv.

10. John Tyler. Va.

11. George Mifflin Dallas,
Pa.

12. Millard Fillmore, N.
Y.

13. William Rafns King,
Ala. id. 1863).

14. John Cabell Breckin-
ridge, Ky.

15. Hannibal' Hamlin,
Me.

16. Andrew Johnson.
Tenn.

17. Schuyler Colfax. Ind.
IS. Henry Wilson, Mass.

{d. 1875).
19. Wm. Almon Wheeler,

N.Y.
20. Chester Allan Arthur,

N. Y.
21. Thomas Andrew*

Hendricks, Ind.
(rf. 1885).

22. Levi Parsons Morton,
NY.

s. r.

«
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PART II.— PHYSICAL GEOGRAPHY AND STATISTICS.

>nndarie9
i6 area.

PHYSICAL GEOGRAPHY AND STATISTICS.

iNorth America is very unequally divided between races speak-

ing English and those whose official language is Spanish. From
the parallel of 30^ south the continent narrows very rapidly, and
nearly all the country to the north of this parallel is uuder the

control of English-speaking people. It is true that many emi-
grants from various portions of Europe, and some from Asia,

as well as the descendants of Africans, are mingled with the

descendants of the English ; but this does not materially affect the

truth of the statement, that north of 30^ the English language is

not only dominant, but almost universal. This vast region, embrac-
ing an area of more than seven millions of square miles, is pretty

equally divided, so far as area is concerned, between colonial
possessions of Great Britain and a country of which the nucleus
was once colonial and English, but which for a little more than a
hundred years has been independent of the mother country, and
which has greatly increased in area since that chauge took place,

by the absorption, as explained elsewhere, of land formerly, to a

certain extent, controlled by or in nominal possession of people
speaking French and Spanish, The Spanish-speaking inhabi-
tants of North America are known as Mexicans and Central
Americans, the colonial English as Canadians; and owing to the
difficulty of making a convenient and euphonious adjective-
appellative out of the name United States, the citizens of "the
States " are being more and more generally designated by the term
" Americans. "

The British possessions in North America, although about
equal in area to the Uuited States, are much less densely popu-
lated than this country, and will in all probability ever remain so,

since in regard to climate, soil, and mineral productions, the
northern portion of the continent stands in a position greatly
inferior to that of the more southern region. To the United States
belongs that portion of North America which by its position in
latitude is, in large part, capable of supporting a dense popula-
tion, and where the climatic conditions are highly favorable to
Intellectual and physical development.
The area embraced under the designation of *' the United

States" (of North America) extends from the Atlantic to the
Pacific Ocean. Its boundaries, other than these oceans, are in

part natural and in part artificial. The Gulf of Mexico forms the
Boulhern boundary of the United States between the meridians of
33^ and 97^. Between Mexico and the United States, the boundary
is in part natural and in part arbitrary. The most essential

feature of this boundary is the Rio Grande, from the mouth of

which the division line between Mexico and the United States
follows this river to the point where the parallel of 31"^ 47' inter-

'

sects it.

The boundary line between the United States and Canada fol-

lows the middle of the St. Lawrence River and the Great Lakes,
from the point where the 4oth parallel cuts that river to a point on
Lake Superior where the Rainy iiake River enters that lake, thence
up that river to a point on the west side of the Lake of the Woods,
and thence along the 49th parallel to Puget Sound.
The triangular area between Lakes Ontario and Erie on one side

and Lake Huron on the other extends far to the south of the

remaining portion of Canada, and this southerly area constitutes

the most valuable and thickly inhabited portion of the dominion.
The Uuited States, as thus limited, leaving out of consideration

the remote territory of Alaska, comprises an area of 3.025.600

square miles. This includes 50,600 square miles of water surface,

embracing the following items

:

Coast waters, bays, gulfs, sounds, etc 17,200

Rivers and smaller streams 14,500

Lakes and ponds 23,900

Leaving the total land surface 2,970,000

Total 3.025,600

Under the head of " lakes and ponds." as given above, no portion

of the Great Lakes is included. The area of Alaska is given in the

Census Report of 1880 as being 531.409 square miles, which figures,

however, can be only a rough approximation, and which differ

greatly from those given in the Report of the Commissioner

of the General Land Ofl5ce for the year ending June 30, 18S6. The
total of the possessions of the Uuited States Is, therefore,
approximately, 3,557,009 square miles. The area of the British
possessions in North America, including Newfoundland, but not
the Arctic Archipelago, is given by Eehm and Wagner at 3,'24}>,077,

and by Mr. Selwyn, government geologist of Canada, at 3.530.63(

square miles—the latter estimate including Newfoundland, and
also the islands in the Arctic Ocean and Hudson's Bay. The area
of Mexico is given by Behm and Wagner as 751,177 square miles,
and that of Central America 21i;i2p square miles. The total area
of North America, including the Arctic Archipelago and Central
America, may therefore be approximately stated as follows:

British possessions 3,530,630

United States 3,557.009

Mexico 751,177

Central America 211,320

Total 8,050,136

The area of the United States lies between the 67th and 125tli

degrees of longitude, and the 2oth and 47th degrees of latitude.

The form and character of the coast lines of the United States
may properly first claim our attention in a topographic sketch ol

the area uuder consideration. The facilities for good harbors are
lacking on both coasts. Th** " " .in this respect on this

Pacific side is striking, -„.o ueiug only one important bay on this

coast between San Diego and Puget Sound; namely, that of San
Francisco. This, as compared with the mass of the land, is of in-

significant size, but as furnishing a large, safe, and easily accessible
harbor, is of the greatest importance. The indentation at San
Diego, is much smaller than that of San Francisco, but that also

furnishes a commodious harbor. With these exceptions there are
within the limits of the United States no satisfactory harbors on
the Pacific coast, except those of Puget Sound aud Columbia River
in the extreme north.
The eastern coast of the United States is provided with several

good harbors and some large bays. On the Maine coast there is the
harbor of Portland, which may be taken as a type of a number
of safe and commodious ports along the coast. In Massachusetts,
Cape Cod incloses a large and safe bay. at the lower end of which
is situated the harbor of Boston. In New York, the situation of

the city by the same name makes that port the most important
center of commerce in the Uuited States.

The superiority and commodiousness of the harbor of New York
depends in part on the breadth of the Hudson near its mouth —
this river being in fact almost an arm of the sea — and also on the
position of Long Island, the western end of which is so placed w ith

reference to the coast of New Jersey and a closely contiguous small
island (Staten Island) as to Inclose a large land-locked area called

the Upper Bay.
Long Island, off the cost of Connecticut, has a length of 120 miles.

It is the only island of any importance on the Atlantic coast. Thete
area number of smaller ones, such as Block Island, Nantucket
and Martha's Vineyard.
South of New York are the Chesapeake and Delaware Bays.

The latter receives the water of the Delaware River, and the
Chesapeake that of the Potomac and the Susquehanna. The
largest indentation on the coast of the United States is the Gulf oi

Mexico.
It is into this great reservoir that the superfluous waters of the

larger portion of the United States are carried, chiefly by the
Mississippi and Missouri, but also by direct drainage into the
Gulf from the adjacent States. The peninsula of Florida, project-

ing from and extending five degrees south of the mainland, and
forming the eastern boundary of the Gulf, is of more importance
in its relations to the currents entering into the Gulf than it is as
an addition to the inhabitable territory of the country.
A large portion of the northern boundary of the United States

is of a peculiar kind. It is neither land, river, nor ocean, but
fresh water ; it being a line drawn through the central j:)ortion of

four of the so-called "Great Lakes"—Ontario, Erie, Huron, and
Superior. Lake Michigan, on the other hand, is wholly within the
limits of the United States.

The Great Lakes, which are five In number, constitute a most
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Drainage
areas.

Important feature in the topography of the country. They are re-

markable for their size, and for the near approach to equality of

altitude above the sea-level of the surface of the four largest ones.

Navigation is entirely uninterrupted between Erie, Huron aud

Michigan, aud these have the following elevations ; Erie, 573 feet;

Huron, .5»2; Michigan, 582. Lake Superior Is twenty feet higher

than Lake Michigan, but this obstruction has been overcome by

the building of a canal around the Falls of St. Mary (Sault Ste.

Marie), with a single lock of sufficient dimensious to accommo-
date vessels and steamers of the largest size. Lake Ontario is 326

feet lower than Erie, and these two lakes are connected by a

canal on the Canada side; while Erie is also thus connected, on

the American side, with the Hudson River, aud through this with

the Atlantic.

As before remarked, the chief drainage of the United States is to

the Gulf of Mexico, through the system of the Mississippi.

Missouri and their tributaries, as will be seen by the following

table, showing the extent of the various divisions of the drain-

age area of the country, as given by the United States Census

of 1880:—

Atlantic and Gulf 2,178,210

Great Basin : 228,150

Pacific Slope 619,240

The drainage area, of the Mississippi-Missouri River is esti-

mated at 1,240,039 square miles, or somewhat over one-third of the

entire area of the couutry. The drainage into the Atlantic and
Gulf, as stated above at 2,178,210 square miles, is divided as

follows:—

New England coast 01,830

Middle Atlantic coast 83,020

South Atlantic coast 132,040

Great Lakes 175,340

Gulf of Mexico 1,725,980

Total 2,178,210

The drainage into the Gulf of Mexico is thus divided :

—

Into the Gulf direct 485,941

Through the Mississippi River 1,240,039

1,725,980

This indication of the overwhelming preponderance of the
drainage of the territory of the United States into the Gulf of
Mexico naturally opens the way to a recognition of the most im-
portant fact in the topography of the country — namely, the
existence of such an orographic structure as compels the waters
to concentrate themselves into one great system of tributaries
coming in from the east aud the west, and uniting in a main
n6rth-and-8outh chaunel. The cause of this state of things be-
comes evident when we notice the general relief of the country,
and the positions of the various watersheds. To acquire the best
general idea of the relief of the surface of the United States, we may
begin by supposing the land to be depressed, or the level of the ocean
raised, to an amount equal to one thousand feet. By doing this
we should flood a great strip of country across the continent.
Mexico would remain on the west a great mass of land, while to
the north of the United States the land would rapidly diminish as
higher latitudes were reached.

GENERAL TOPOGRAPHY.

In describing the physical features of a country, it is necessary
to consider its general plan, the skeleton or framework of moun-
tains, to which its plains, valleys, and river systems are subordi-
nate, and on the direction aud elevation of whose parts its climate
is in a very large degree, dependent.
The skeletou of the Uuited States is represented by two great

systems of mountain ranges, or combinations of ranges, oue form-
ing the eastern, the other the western side of the framework by
which the central portion of our continent is embraced. These
two systems are the .Appalachian ranges and the Cordilleras of
North America. These systems are of very different magnitude
and extent. Between them stretches a great interior valley, occu-
pied by the Mississippi and the great lakes.
The central portion of the United States is nearly a level area,

embracing a tract of couutry about 1250 miles east and west, and
about 1200 miles north and south. It slopes gently downward to
the center from the east aud west, aud towards the gulf of Mexico
Irom its northern limits. The mountain regions, both on the east
and west coasts, are not embraced under one continuous range,
but are complicated in their orographic structure.
The eastern and western elevated regions being made up of a

great number of topographically more or less detached portions, it

was not until a comparatively recent period that these regions

received such general distinctive appellations as would evidently

be required in any discussion or description of the country as a
whole. At the present time, by general consent of geographers

and geologists, the eastern elevated side of the continent is called

the Appalachian Region; the western the Cordilleran, while the

comparatively level country between these ranges is known as the

MissLssippi Valley.
The Gnat Jlasin vj the Mississippi is bisected through its center

by a supreme artery, which, above St. Louis, has received thename
of the Missouri, aud below the Mississippi River.

This is 5,000 miles in length, and its surface is a continuous In-

clined plane, descending seven inches in the mile. Into this cen-

tral artery, as iuto a common trovgh descend innumerable rivers

coming from the great mountain chains of the continent.

All of the immense area thus drained forms a single bntiin, of

which the circumferent mountains form the rim. It may be also

called an ainpliith(alrc, embracing 1,500.000 square miles of surface.

This has been, during the antediluvian ages, the bed of a great

ocean, such as is now the Gulf of Mexico, or the Mediterranean,

above the surface of which the mountains protruded themselves as

islands. Gradually filled up by the filtration of the waters during

countless ages, it has reached its present altitude above the other

basins, over which the oceans now still roll, and into which the

waters have retired.

Tlie Basin of tht' Mississippi is, then, a pavement of calcareous

rock, many thousand feet in depth, formed by the sediment of the

superincumbent water, deposited stratum upon stratum, com-
pressed by its weight aud crystallized into rock by its chemical fer-

mentation and pressure. It is in exact imitation of this sublime
process of the natural world that every housewife compresses the

milk of her dairy into solid cheese aud butter. It is, therefore a

homogeneous, undulating plain of the scrondary or sedimentary
formation, surmounted by a covering of soil, from which springs

the vegetation, as hair from the external skin of an animal.
Through this coating of soil, and into the soft surface strata of

rock, the descending fresh waters burrow their channels, converg-

ing everywhere, from the circumferent rim to the lowest level,

and pass out to the sea.

The most noticeable facts in regard to this vast area are its

slight elevation above sea-level and the general plain-like char-

acter of its surface. These conditions are well Illustrated by the
statement that at Cairo, the junction of the Ohio and the Missis-

sippi, we are 1,100 miles from the Gulf, and yet only about 300

feet above the sea-level. At Pittsburgh, the head of the Ohio
River proper, we have attained an elevation of only 699 feet.

Going in the opposite direction, or following up the tributaries of

the Mississippi and of the Missouri, which come in from the west,
we have a similar condition of thinge. One may travel up the
Platte or the Kansas for hundreds of miles, rising so gradually
and so imperceptibly that the country seems all the time a level
plain. From Council Bluffs to the source of Lodge Pole creek,
along the Hue of the Union Pacific railroad, the ascent averages
only 5 feet to the mile. From St. Paul, which is only 7<J0 feet

above the sea, we travel for 670 miles westerly before the mouth
of the Yellowstone is reached, and here we have attained an alti-

tude of only 2,010 feet, with an average rise of only 2 feet to the
mile.
The great lakes, those vast expansions of the upper waters of

the St. Lawrence, are among the grandest of the geographical
features of the North American continent. They are remarkable
for their immense area, and for their uniformity of elevation
above sea-level, and the consequent facilities which they afford
for commercial intercourse.
Their combined area is a little more than 90,000 square miles,

Lake Superior having over 30,000, and Lakes Michigan and Huron
each over 20,000 square miles of surface. Erie, Huron, aud
Michigan are nearly on the same level, the extreme difference be-

tween the first and the last-named being only about 16 feet, while
Superior is only 20 feet higher than Michigan, or 36 above Erie.

The divide between the great lakes and the waters flowing iuto
the Mississippi and its tributaries is also everywhere low, aud at
the lower end of Lake Michigan it is so trifling that only a small
amount of excavation has been reqviired to cause waters which
formerly flowed into that lake to run toward the Gulf of Mexico.
Lake Ontario is, indeed. 323 feet lower than Lake Erie, about half
the descent from one to the other being made in one single plunge
of the vast body of water, forming a cataract which has, in all

probability, no rival in the world.
The level and fertile region of the Mississippi valley is pro-

longed toward the far southwest, around the Gulf of Mexico and
far into the interior of Texas, where it flnally passes into the ele-

vated, barren plateau of the Llano Estacado.
All that portion of the Mississippi basin lying between the

Mississippi River and the Atlantic, is densely timbered, excepting
only a portion of Indiana, Illinois, and Wisconsin ; so also are the
States of Louisiana, Arkansas and South Missouri. An irregular
line from the head of Lake Erie, running toward the south and
west into Texas, defines the cessation of the timber. Between this
line aud the sea exists a continous forest region, perpetually
moistened by showers from the ocean. Beyond this line, and
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deeper into he contuieut, the upland ceases to nourish timber,«hich IS replaced by luxuriant annual grasses, though narrow
lines of forest continue upon the saturated bottoms of the riversand in the islands. This is the prairie region of luxuriant annualgrasses and soft arable soil, over which the flres annually sween
after the decay of vegetation. ^

The termination of this belt is marked by an irregular line par-a lei to the hrst, where the rain ceases, and the timber cntirclv
disappears. It is about 4.50 miles in width, and within it arti
ficial irrigation is not practiced nor necessary, it being evervwhere soft, arable and fertile.

To this succeeds the immense rainless region onward to themountains exclusively pastoral, of a compact soil, coated with
the dwarf buffalo grass, without trees, and the abode of the
aboriginal cattle. That no desert does or can exist within this
basin, IS manifest from the abundance and magnitude of the
rivers

;
the uniform calcareous formation ; the absence of a trop-

ical sun
:
its longitudinal position across the temperate zone- and

the greatness and altitude of the mountains on its western' rimThe river system of the Mississippi Basin resembles a fan ofpalm-leaf. The stem in the State of Louisiana rests in the Gulf •

above, the affluent rivers converge to it from all parts of thecompass. From the east come in the Homochitto, the Yazoo

Jh^ B iV '.""iv' "I!^
"'*' "^'PP" *"«si'*'^ippi- From the uesl',

the Red River, the Washita, the Arkansas, the White St Francisand Osage Rivers the Kansas, the Triple Platte, the L'Eau quiCours and the Yellowstone, all navigable rivers of great lengthand importance. These rivers present a continuous navigablechanne of 22„W) miles, having 4.5,000 miles of shore-a„ amount ofnavigation and coast equal to the Atlantic Ocean The area oftheMississipi.i Basin classifies itself into one-and-a-half-fifth« o
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nearly all of Nebraska, North and South Dakota, a portion of Iowaand the western part of Minnesota.
Triassic rocks stretch over a large area of Texas; they also ex-tend into the Indian Territory and the southern part of Kansas

All but a small portion of the Northern Central group of Statesand portions of the Southern Central group of States, are of thePaleozoic rock formation, covered by post-Tertiary and recentdetrital formations. In southeastern Missouri, the Azoic area isimportant from an economical standpoint. Iron ores of Immensevalue occur in Pilot Knob, Iron Mountain and other lo^aTitesron is also found In the Azoic formations about Lake Superior. In

Mstrnn
°' ^

'«'^'»f' -
^o" northwestern Minnesota. North of

l^e Over' New V l'
'^°"P"''<="'"g ™ck of the lower Silurianage Over New -iork, northern Pennsylvania, and the country

How'tiTis Z "m
'^,^"'' L.I''*^ '^ '"""d a 'arse amount of "drift/^

«ueItion wWhh ''" ' «a9 distributed over this area is a

ogists Bv f ,r ,h 1

°"^ '"''"° " '"'J'^" °' di'-'-usslon among geol-

U?P ,„•. J.i K*" 'Y^" ""'"'^" "' "'"^e "ho >•«" investigated

Glacial „?,«w^- 't^"""'" "' "''^ ""•''" "<'"•»! "»'"'»' «<>

fht , on Tnl, ?• " '"'"*''''' """ " '""' """« "" "ortheru part of

present nrlU'"? T"""^ "'"j '"' ""<' '"" "'>'<''' «<= ^'^^ "" '"«

of th^ ,^
,° u"'"**""'

'•'»' was thus covered, is the result

dLpH K ,K°' ""T ^'^''"''' °''>' tl'o floods which were pro-duced when they melted. ^

THE COBDILLEHAN RKGIO.S.

The Cordilleras are a part of the great system or chain of moun-tains which borders the Pacific coast of both divisions of theAmerican continent. South and North America, and forms itsdominating and most imposing feature.
/, . : -" •=>' "»'" une-aua-a-naii-nfths 01 di

the compactly growing forest, the same of prairie and n-n fiffh I Vrr.r.TX,'"' r—"-— — i-"-."b .c-.u.e.

of great plains. Through all of these the rh^^ sv;4m is ramifieH widen nt? "" '''''™ "' "''^ ^-'"'"'""'^ enters our territory.
asmiuutelvcomnlex as arp th» ^pi„„ .„j A. .Z^'^"? '.^ ™""''ed "ideniug and gaining m complexity. Just above the southern
svsTem'"''"'""""^'''^

"' *"" '"'' '""°' ^""^ a'-ter'ies'oirthe^h'Jlmau

Beyond this great main river stretch out the vast prairies of the

Thp P T'-^f
P'*!"^ r.°°t *f/".-

they are calcareous, and ormthe Past.,ral i.nrdn, of the world. Their position and a;ea ma? b"easily understood. The meridian line which terminates the State!of Louisiana, Arkansas, Missouri and lowaon the west forms thel?e«sum limit, and the Rocky Mountain crest their ,,.;.:°rrimitBetween these two limits they occupy a longitudinal parallelo^gram of less than l.OOO miles in width, extending from the Texanto the Arctic coasts. There is no timber upon them and sfneletrees are scarce. They have a gentle slope from the ur,l to theVniand abound in rivers. They are clad thick with nutritious grass^'and swarm with animal life. The soil is not silicions or sandy'but IS a hne calrnr,.„.s mould. They run .^moothlv out to thenavigable rivers, the Missouri, Mississippi, and St. Lawrence? andto the Texan coast. The mountain masses toward the Pacific formno serious barrier between them and that ocean. No ponion oftheir whole sweep of surface is more than 1,(100 miles from themost facile navigation. The prospect is everywhere gently undulating and graceful, being bounded, as on the ocean, by the hori

^Z'ctTH'A^'V"?-^^,"^^' '^""°S "'^ "^'"''K °f '"« «°o«-8 uponthe crest of the I{ockv Mountains "^

The climate is comimratively rainless; the rivers serve, like theNile, to irrigate rather than drain the neighboring surface andhave few affluents. They all run from nrst to east, having bedsshallow and broad, and the basins through which they flow are
flat long anci^iarrow. The area of the Great Plains is equivalent
to the surface of the twenty-four States between the Mississippiand the Atlantic Sea. They are one homogeneous formationsmooth, uniform, and continuous, without a single abrupt moun-
tain, timbered space, desert, or lake. From their ample dimen-
0/"°? u'irw''^"'''"

""''' '*"''''*' "^''"selves to be the pa.'^lure-ficlds

The Pastoral Region is longitudinal. The bulk of it is under theTemperate Zone, out of which it runs into the Arctic Zone on thenorth and into the Tropical Zone on the south. The parallelAtlantic nrn6;< and mar/(/mc region flanks it on the east; that ofthe Pacific on the west.
While, on the whole, so nearly a plain, this vast area, compris-ing over a million and a half square miles, has considerable diver-

sity of surface, it being not altogether destitute of mountains,some of which rise to a considerable altitude. To describe evenwith a moderate amount of detail the basin of the largest river

!^f!?.*"" """^ '" ""<= world would require manv volumes
All that can be done is to indicate the salient features of its
geology, as supplementary to that which has been said inregard to the structure of the great mountain systems byWhich this geologically comparatively undisturbed region i'sframed in.

The Tertiary and Cretaceous rocks, extending along the Gulfand up the Mississippi Valley as far as the Ohio River, underlie
!ks. about one-half of Alabama and Arkansas, the entire State of

Mississippi, Louisiana, parts of Tennessee, Kentucky, a small
al corner of Missouri, and nearly all of Texas. Thence this geolog-
n. ical formation follows the general trend of the Rocky Mountains,

on their eastern side and underlies the western half of Kansas,

v,r,,^ c . ," ^^"F''; -»".'. .lusi, auuve me southernborder of Arizona, along the parallel of 32=, occurs the greatestdepression of the Cordilleras existinganywhere north of southernMexico; and here the continent may be traversed without rising
o an elevation of over 4,000 feet. The country along this line is atab e laud, with many short and broken ranges of no great altitudebunt upon It. but deeply excavated by numerous canons as thenarrow valleys of the streams in the Cordilleras are universally

called, of which the canon of the Colorado may be taken as the
type.

On this plateau, in latitude 3S', is a group of extinct volcanoes, ^^ ^similar to the range which traverses Mexico. These grand vol- 1^,? ^'came coues.of which San Francisco mountain is the lof tie-^t and the
"*'"«»•

best known, rise to nearly double the altitude of the plateau on
w-^hich they stand. The greatest width of the Cordilleras is alongthe line passing from the vicinity of San Francisco, by Great
salt Lake, to Fort Laramie, or between latitudes 38' and 42°
Here the mass of mountains and plateaus attains a breadth of

liil
'^""^'and mi es; and if the Black Hills, an outlier of theRocky Mountains, in latitude 44°. are Included-as they mayproperly !,e-the total breadth of the complexns of ranges willbe in Its maximum, over 1,100 miles. The whole area embracedwithin the mountainous belt which we call the Cordilleras^but very little, if any, short of a million of square mUes or onethird the area of the country. Hence it may' with propnety! l^called the greatest physical feature of our territory

^ '^•i -
"^

To roughly indicate the shape of the mass of the Cordilleras wemay consider It ^ having a lozenge-shaped figure, bounded L' twoparallel nor h and south Bides and two northwest and soutiiealtsides. The leug 1 of each side is approximately ('.OO miles Thewestcrnedgeof .he figure corresponds in trend to the line of thePac.hc coast which, as a glance at the map will show, is liorthwest and .southeast as far as Cape Mendocino, and Irom the?e toVancouver Island north and south nearly. The north and .onthtrending portion of the Pacific edge of the'cordille^Is is knowi?^the Cascade range; the northwest and southeast range as theSierra Nevada. Here bordering on the Cascade and SierraNevada ranges but still nearer the ocean, are the Coast rangesparallel with the loftier masses on the east, and inosculating withthem, at various points, in such a manner that a distinct separation between coast and interior ranges seems hardly possibleeither on geographical or on geological grounds
The Rocky Mountains proper form the eastern rim of the Cor-

dilleras. Throughout New Mexico, Colorado, and southernWyoming their face ranges north and south. The northern i.arl
of this system, lying in northern Wyoming and Montana i.rc
sents to the plains a northwest and southeast face, similar to that
of the Sierra Nevada.
The lozenge-shaped figure thus Indicated, framed In, as it wereby the Cascade range and Sierra Nevada on the west and theRocky mountains on the east, incloses a high plateau, which

through Its center east and west, has an elevation of from 4 000 to
iO,OOOfeet above sea level, falling off toward both the nort'h andthe south from Its central line.

diWdedSnt.^''^^' " '" "' ^''*'" general features. It may be

1st. The section of the Rocky Uountains.
2d. That of the plateaus.
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3d. That of the Great Basin, and
4th. That of the Pacific.

The country lyiug east of the first section is a great plain, ex-

tending to an uudelinable eastern limit, which may be set. how-
ever, roughly at the 100th meridian. This plain is not strictly

level, but undulating, like the swell of the sea. Most of the stream
valleys are shallow depressions, and the divides between them
are but slightly marked. These plains rise slowly westward, with

an even gradient, to a height of 4,000 to 6,000 feet at the eastern

base of the Rocky Mountains, being the highest in Colorado, de-

creasing thence northward and southward. They are covered with
grasses almost throughout, and form a grazing ground of almost
incalculable capacity.

With the exceptiou of the Missouri and the Yellowstone, none of

ihe streams are of any importance to navigation, and they are of

use only for irrigation. The capacity of this region for supporting
life is largely dependent upon its rainfall, which will be discussed
further on.

Rocky The Rocky Mountains form the eastern member of the Cor-
Mountains. djUeran system,—a member made up of many subordinate ranges,

each range or sub-group of ranges having a distinctive name, rec-

ognized by those living near, while the name " Rocky Mountains"
is in general use as the proper appellation when a number of these
8ub-groiips of ranges are intended to be included under one com-
mon name.
From the south border of the United states to about latitude

43^ their general course is nearly north aud south, and from this

point northward to the British line it is nearly northwest, thus
forming the two eastern sides of the lozenge above spoken of.

They consist of a number of ranges, nearly all of which trend
parallel to one another—a few degrees east of south and west of

north, or roughly parallel to the northeastern side of this region.

In the southern portion, the ranges run out one after another
into the plains, forming an cchrh)}} arrangement, thus giving to

the system a nearly north and south face.

In Colorado the underlying ]:ilateau attains a greater elevation
than in any other part of the Cordillerau system, reaching an
extreme height in the South Park of 10,000 feet. Here. too. the
ranges reach a greater altitude than in any other part of the
Rocky mountain system. Numberless peaks rise from 14.000 to
14,500 feet above sea level. There are few passes in the ranges
at a height much below timber-line, which is from 11,000 to 12.000

feet. Northward and southward the plateau decreases gradually
in height, carrying downward the ranges which stand upon it.

Southward through New Mexico the ranges not only decrease in
height, but become broken and scattering, while the extent of

level plateau country becomes much greater. Towards the north.
In southern Wyoming, all the ranges stop abruptly, leaving to
represent the Rocky mountain system only a line of plateaus of an
elevation of 6,000 to 7,000 feet stretching from Bridger pass, in the
southern part of the territory, northwestward to the South pass,
at the south end of the Wind River chain. In this latitude a
number of ranges rise abruptly from the plateau, beginning with
the Big Horn on the east, then the Wind River range, some of

whose peaks are more than 13.000 feet in altitude, and the multi-
tudinous ranges which border the headwaters of the Snake River.
From this point, as the system continues onward into Idaho and
Montana, the underlying plateau and the ranges also greatly de-
crease in height, but not in complexity. In the northwestern part
of Montana and northern Idaho, indeed, the whole country is a
mass of mountain ranges, whose elevation is from 8,000 to 9,000

feet, separated in most cases, by very narrow valleys, the whole
area being densely covered with forests.

THE PLATEAU PROVINCE.

The region of which the principal or more striking, topograph-
ical and geological features are next to be indicated, is that lying
south of the Great Basin, and which is drained by the Colorado
and its tributaries. It is included chiefly within the boundaries
of the Territories of Utah and Arizona; but, to a certain extent,
similar characteristic features are found in the adjacent portion

^ . of Colorado, New Mexico, and Nevada.
rnyVTfacea. For convenience of geological discussion, that belt of country

which lies between the meridian of Denver, Colorado, and the
Pacific, and between the 34th and 43d I'arallels, is divided into
provinces, each of which possesses topographical features which
distinguish it from the others. The easternmost is named the
Park Province. It is situated in the central aud western parts of
Colorado, aud extends north of that State in Wyoming, and s6uth
of it into New Mexico. It is pre-eminently a mountain region,
having several long ranges of the second order of magnitude.
The structure and forms of these mountains are not exactly simi-
lar to those of any other region now well known, but possess some
resemblance to the Alps, though not a very close one.

Platforms To the westward of these ranges in Colorado, there are. near the
^^ western boundary of that State, regions having a very different
fcerraoea. topography. The mountains disappear almost wholly, and in

their stead there are platforms aud terraces nearly or quite hori-

zontal on their summits or floors, and abruptly terminated by long
lines or cliffs. They He at greatly varying altitudes, some as high
as 11.000 feet above the sea, others no higher than 5.000. and with
still others occupying intermediate levels. Seldom does the sur-
face of the land rise into conical peaks, or into long, narrow, crested
ridges ; but the profiles are long, horizontal lines, suddenly drop-
ping down many hundred or even two thousand feet, upon another
flat plain below. This region has been very appropriately named,
by Professor Powell, the Plateau Province. It occupies a narrow
strip in the extreme western part of Colorado, a similar strip of
western New Mexico, a large part of southern Wyoming, and rather
more than half of Utah and Arizona.
This region may be roughly defined as comprising the drainage Drainac

basin of the Colorado River aud its tributaries. The upper portions basin oi
of its tributaries flow, however, in the Rocky Mountains and iheColoracI
Wahsatch vange. and enter the Plateau region lower in thtir
courses. This region lies west of the southern section of the Rocky
Mountains and east of the Great Basin, and constitutesa great de-
pression or valley in the Cordilleran region of a roughly triangular
shape, its apex being in western Wyoming, near the head of the
Green River, one of the forks of the Colorado. It is a region of
tablelands and canons; of table lands horizontal or nearly so,

stretching for many miles with scarcely an undulation in the uni-
form surface, but suddenly ending abruptly in a line of cliffs, per-
haps thousands of feet in height, aud extending in an unbroken
line for hundreds of miles. In this region every stream is in a
gorge, cut hundreds, or even thousands of feet below the surface
by the action of water on the soft, stratified saudstones aud lime-
stones. Most of this region is uninhabited and uninhabitable, not
only by reason of the climate, which forbids agricultural pursuits,
but from its almost hopeless impassableness.
Separating this region from the Great Basin is the Wahsatch

range, which may be considered as a spur from the Rocky Moun-
tains. It is a range of considerable breadth and altitude, extend-
ing from northern Utah nearly to the middle latitude of the State,
and descending to the general level of the country on the south
aud east by a series of plateaus, forming a veritable giant's stair-

way. The elevation of this range in its highest portion is from
10.000 to 11,000 feet, one or two peaks only reaching an altitude of
12,000 feet. Joining this range in the northern part of Utah is that
of the Uinta, which differs from nearly all the ranges of the Cor-
dilleran region by having au east and west trend. It forms the
southern limit of the Green River basin, the region upon which
the fugitive name " Great American Dcaert "' has been latest be-
stowed, and where it is probable it has at last found a final

resting-place.

This range far exceeds the Wahsatch in elevation, a number of
its peaks extending skyward nearly 14,000 feet, and its broad,
l)lateau-like summit being for a considerable extent at an eleva-
tion of 12.000 feet.

The Grand Canon District is a part of the Plateau Province. As Canons.
already indicated, it lies betweeu the Park and Basin Provinces,
and its topography differs in the extreme from those divisions
found on either side of it. It is the land of tables and terraces, of
buttes and mesas, of cliffs and canons. Standing upon any ele-
vated spot where the radius of vision reaches out 50 or 100 miles,
the observer beholds a strange spectacle. The most conspicuous
objects are the lofty and brilliantly colored cliffs. They stretch
their tortuous courses across the land in all directions, yet not J
without system ; here throwing out agreat promontory, there reced- I
ing in a deep bay. and continuing on and on until they sink below I
the horizon or swing behind some loftier mass or fade out in thedis-
tant haze. Each cliff marks the boundary of a geographical terrace,

'
and marks also the termination of some geological series of
strata, the edges of which are exposed like courses of masonry in
the scarp-walls of the palisades. Very wonderful at times is the Cliffs.
sculpture of these majestic walls. Each geological formation ex-

j

hibits in its cliffs a distinct style of architecture which is not I

reproduced among the cliffs of other formations. and these several 1

styles differ as much as those which are cultivated by different 1

races of men. The character which appeals most strongly to the
eye is the coloring. The gentle tints of an eastern landscape, the ColoriBj
pale blue of distant mountains, the green of vernal or summer
vegetation, the subdued colors of hill and meadow, are wholly
wanting here, and in their place is the brilliant red. yellow and
white, which are intensified rather than alleviated by alternating
belts of gray. Like the architecture, the colors are characteristic
of the geological formations, each series having its own group and
range of colors. They culminate in intensity in the Permian and
Lower Trias, where dark, brownish red alternate with bands of
chocolate, purple, and lavender, so deep. rich, and resplendent
that a painter would need to be bold to venture to portray them
as they are.

The Plateaii country is also the land of canons, in the strictest,

meaning of that term. Gorges, ravines, ranarfns are found, andi
i

are more or less impressive in every high region: and in the ver-
nacular of the West, all such features are termed canons indis-
criminately. But these long, narrow, profound trenches in the
rocks, with inaccessible walls, are seldom found outside the pla-
teaus. There they are innumerable, and are the almost universa'i
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form of drainage cbannelb. Nearly everywhere the drainage
channels are cut from 500 to 3,000 feet below the general
I'latform of the immediate country. They are abundantly
ramified and every branch is a canon. All these drainage chan-
nels lead down to one great trunk channel cleft through the
heart of the Plateau Province for eight hundred miles

—

tin'

chaum 1}/ the Colorado, and the canon of its principal fork, the
Green River.

The region Is for the most part a desert of the barrenest kind.
At levels below 7,000 feet the heat is intense, and the air is dry in

the extreme. Vegetation is very scanty, and even the ubiquitous
sage is sparse and stunted. Here and there the cedar is seen, the
hardiest of arborescent plants, but it is dwarfed and sickly, and
seeks the shadiest nooks. At higher levels the vegetation becomes
more abundant and varied. Above 8,000 feet the plateaus are for-

est clad, and the ground is carpeted with rank grass and an exu-
berant growth of beautiful summer flowers. The summers there
are cool and moist; the winters severe and attended with heavy
snow-fall. The Plateau Province is naturally divided into two
portions, a northern and a southern. The dividing harrier is the
Uinta range. This fine mountain platform is. in one respect an
anomaly among the western ranges. It is the only important
one which trends east and west. Starting from the eastern flank
of the Wahsatch, the Uintas project eastward more than 150 miles,
and nearly join perpendicularly the Park ranges of Colorado.
Of the two portions into which the Plateau Province is

thus divided, the southern is much the larger. Both have in com-
mon the plateau features ; their topographies, climates, and phys-
ical features in general, are of similar types, and their geological
features and history appear to be closely related. But each has
also its peculiarities. The northern portion is an interesting and
already celebrated field for the study of the cretaceous strata,

and the Tertiary lacustrine beds. The southern part of the Pla-
teau Proviuce may be regarded as a vast basin, everywhere
bounded by highlands, except at the southwest, where it opens
wide and passes suddenly into a region having all the character-
istics of the Great Basin of Nevada. The northern half of its

eastern rim consists of the Park ranees of Colorado. Its northern
rim lies upou the slopes of the Uintas. At the point where
the Uintas join the Wahsatch, the boundary turns sharply to the
south, and for 200 miles the High Plateaus of Utah constitute
the elevated western margin of the Province. A crude conception
of this region may be gained by imagining three lines, each 200

miles long, placed in the positions of three sides of a square; the
fourth side being for the moment neglected. Upon the eastern
side, conceive the Park Ranges of Colorado: upon the northern,
the Uintas; and upon the western side, the southern portion of the
Wahsatch and the High Plateaus of Utah: and all these highlands
having altitudes ranging from 9,000 to 12,000 feet above aea-level,

while the included area varies from 5,000 to 7,000 feet in height.
The space thus partially bounded may represent the northern part
of the southern Plateau Province. Along the line required for the
fourth and south side of the complete square there is no boundary.
The topography continues on beyond it to the southward, and also
widens out both west and east and overspreads an additional area
more than twice as great as that already defined. From the east-

ern coast of the High Plateaus may be obtained an instructive
overlook of the northern portion of the southern Plateau
country.

Throughout the great carboniferous age the entire area of the
Plateau Province was submerged beneath the ocean. Deposition
of strata went on continuously, leaving at the close of this age a
subaqueous surface, which was exceedingly flat, and, except
around the borders of the Province, quite free from any apprecia-

ble inequalities. The thickuess of the carboniferous system is

from 4,tOO feet to 5,000 feet in theiuteriorof the Proviuce, but, around
its borders, and in the Uinta mountaius, it is sometimes found in far

greater volume. After the Carboniferous came the Permian age,

in which were laid down from 800 to 1,500 feet of sandy shales.

The same state of affairs continued through the Trias, during
which period sandstone beds were deposited. Directly upon the

Trias rests the Jurassic—a wonderful bed of sandstone 800 to 1,200

feet thick, aud very white and sugary. Next comes the Creta-

ceous system,—a mass of yellow sandstones with clayey and marly
shales, aggregating from 4,000 to 5,000 feet thick. At the close of the

Cretaceous period there are evidences that extensive disturbances
took place, resulting at some places in the dislocation and flexing

of the strata.

The last period of deposition was marked by the accumulation of

the Eocene beds. Around the southern flanks of the Uintas their

aggregate thickness exceeds 5.000 feet, but southward the upper
members disappear, and 80 miles north of the Grand Canon only

about 1.000 to 1,200 feet make their appearance. In the course of

geological history, this area, which had been a region of deposi-

tion and subsidence, became one of elevation aud denudation.

Since that change took place, the havoc wrought by erosion haa

been stupendous, the thickness of strata removed exceeding

10,000 feet in some considerable areas, and averaging probably

6,500 to 6,000 feet over the entire Province.

THE GREAT BASIN.

West of the Plateau Province is the Great Basin, so named by
Fremont, because it has no drainage to the ocean.
The first general idea of the drainage and principal topograph

ical features of the Great Hasiu.is due to Bonneville, who fitted out
a party which started from Green Uiver with the intention oC

making the entire circuit of Great Salt Lake. This, aa Irving
states, was a favorite idea of Bonneville's; aud in preparing for

this expedition all the resources at his command were taxed. The
party, consisting of forty men, did not, however, succeed in carry-
ing out Bonneville's plans, but were driven, by the difncult topog-
raphy aud utter barrenness of the country on the south side of
the lake, toward the west, traveling in which direction they soon
came upon the head-waters of the river called upon Bonneville'a
maps" Mary or Ogden's," but which is now known as the Hum-
boldt. This river they followed until they found that "it lost

itself in a great swampy lake (the sink of the Humboldt), to which
there was no apparent discharge." From here the party crossed
the Sierra Nevada and made their way to Jloulcrey. Bonneville'a
party was thtis the first to explore and map the route afterward
generally followed by emigrants, and along which the Central
Pacific— the first trans-continental railroad—was built. The pecul-
iar course of Bear River, here already noticed, was shown on this

map, and the geueral character of the drainage of the Pacific

coast was, for the first time, correctly indicated by Bonneville.

The first working out of any of the details of the topography of

the Great Basin is due to Butler Ives, a toi>ographer in the

employ of the Central Pacific Railroad, the directors of this work
having been desirous of ascertaining whether there was any prac-

ticable route across the Basin other than that through the valley

of the Humboldt: which, however, was the one ultimately
adopted, all other routes having been found too difficult. Still

further and more detailed explorations and surveys were made
on the western side of the Masin, first by the California Geological
Survey, and later by the United States Engineers; and a belt a

hundred miles in width was also surveyed across this region, start-

ing from the crest of the Sierra Nevada and going east to the

eastern base of the Rocky mountains. This belt was the field

occupied by the Fortieth Parallel Survey, under the direction of

Clarence King.
The topography of the Great Basin is wholly peculiar, and bears Topogiapby

no resemblance to either of the two just mentioned. It contains Qf ti^e

a large number of ranges, all of which are very narrow ond short. Great
separated from each other by wide intervals of smooth, barren Baaia.

plains. The mountains are of a low order of magnitude for the

most part, though some of the ranges and peaks attain considera-

ble dimensions. Their appearance is strikingly different from
the noble and picturesque outlines displayed in Colorado. They
are jagged, wild and ungraceful in their aspect, and, whether
viewed from far or near, repel rather than invite the imagination.
The Wahsatch, however, is an exception. This noble range ia

properly a part of the Basin Province, and is one of the finest and
most picturesque of the west, but so comj'Ietely does it contrast
with the other basin ranges that it may be regarded as an anomaly
among them. The topographical features of this region are also

found outside of the limits which Fremont assigned to the Great
Basin, and reach southward towards Arizona, and northward
towards Idaho and Oregon.
This great basin is of enormous extent, comprising nearly all of

Nevada and large parts of Utah, Wyoming, Idaho, Oregoj, and
California. Instead of being one great basin, as its name implies,

it consists in reality of a number of smaller basins. It is trav-

ersed by a series of narrow ranges, which are in general highly

continuous, extending sometimes for hundreds of miles, having a
general north aud south trend. Between these ranges, lie narrow,

flat valleys floored with detritus from the mountains. The rain-

fall over this region is so light, and the atmosphere so dry, that

there are few living streams within its whole expanse. The little

rivulets which trickle down the mountain side in the spring are

absorbed in the valleys at their bases, so that each valley in very

many cases is a sink for its own waters. On the east and the west

sides, however, at the bases respectively of the Wahsatch and the

Sierra Nevada, is a lake, or a series of lakes, into which How con-

siderable bodies of water from these ranges.

On the east is Great Salt Lake, having an extent of 2.310 square Sur
miles, and receiving drainage from an area of 32.400 square miles, ings <rf

the larger part of which consists of high mountains. The rapidity Great

of evaporation in this dry climate is so great that the lake is kept Basin,

at approximately the same level despite the liberal contributions

made to it by its tributary streams.

The middle portion of the basin, along a line running down
eastern Nevada, is more elevated than that of the east or the west
side, forming a sort of division, or water-parting, between the two
portions. Such of the waters as do not immediately sink flow off

toward the Great Salt Lake on the one side and the sinks at the

base of the Sierras on the other. The latter are known as the

Carson Lake and sink. Humboldt Lake, Mud and Pyramid Lakeb,
forming r line along the western part of Nevada.
Into this system of sinks Sow not only the streams from the
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east slope of the Sierras, but the Humboldt River—a stream

which rises in northwestern Utah, and, flowing directly across the

trends of numberless ranges, receiving more or less water from
them all, reaches the Carson sink scarcely larger than at its

head.
A third system of sinks may be mentioned, viz., that lying in

central Oregon, of which Harney's Lake is the principal one.

It remains to give a slight sketch of the ranges ol the Pacific

division. They consist of the Sierra Nevada of California, the

Cascade range of Oregon and Washington Territory, and the sys-

tem of coast ranges which border the Pacific. These ranges have
one very marked feature in common; they are almost precisely

parallel throughout to the line of the Pacific coast. Trending in

the southern half considerably east of south, they turn at about
the parallel of 42^ to a course almost directly north.

C.ft"-'*ade The great mass of the Cascade range has the form of avolcanlc
^nee. plateau of an elevation very little above the country on its east-

ern border. At intervals along its crest, however, are stationed
high volcanic peaks, ranging from 8,000 to more than 14,000 feet

above sea-level. Among these may be mentioned Mount Rainier,
in Washington territory, 14,444 feet high; Mount Shasta. 14,442

feet high, in California; and Mount Hood, in Oregon, 11,225 feet

in height. In northern California, just south of Mount Shasta,
the range is very much broken down, and at this point the Pitt

River, the head stream of the Sacramento, has cvit its way
through the range into California. Beyond this gorge again the
range continues, with but slight change in its characteristics, until
we have passed the head of the Feather River, where its char-
acter changes from that of a volcanic range to one of granite and
gneissic rocks. With this change comes an increase in elevation,
at first gradual, but ultimately attaining enormous proportions
about latitude 36° 30'. Here the range has a great breadth, while
most of the peaks reach elevatious of more than 14,000 feet, and
the passes have an elevation of about 12,000 feet. In this region
is the highest peak of the Sierras, Mount Whitney, which falls but
little short of 15.000 feet, and is the culminating point of this
group.
West of the Sierras and the Cascades lies the great valley, ex-

tending from Puget Sound southward into the lower part of
California. It is walled in from the Pacific on the west by the
Coast ranges. In Washington territory it is drained by numerous
minor streams flowing through the Cascade and the Coast
ranges into the Columbia River and Puget Sound. In Oregon it

comprises the valley of the Willamette and the upper valleys of
the Rogue and the Umpqua Rivers. In California it comprises the
valley of the Sacramento and the San Joaquin. These valleys are
separated from one another by cross-ranges of mountains, which
have the character of spurs sent down by the Cascade range, join-
ing the Coast ranges on the west. The great valley is terminated
by the westward trend of the Coast ranges and their junction with
the Sierra Nevada in southern California.

Ujasi Of the Coast ranges little need be said, except that they are of
^nges. minor elevation compared with the eastern part of the system,

ranging from 3,000 to 4,000 feet south of the bay of San Francisco
to 5,000 or 6.000 feet in the northern part of the State. They
have, however, a very important effect in modifying the climate
of the great valley—an effect quite as important as that of the
Sierra Nevada and the Cascade ranges upon the climate of the
region lying to the east of them. Want of navigability is the
characteristic of all the streams which drain the Cordilleras. In-
stead of vast stretches open to steam navigation, as with the
Mississippi and its tributaries, allowing access to areas 2,000 and
3,000 miles away from its mouth, we have the Colorado, which is of
little account for the purposes of navigation, the Columbia, with
two portages before the Cascade range is crossed, and the Sacra-
mento and the San Joaquin, navigable for moderate sized boats
for only a few score of miles. With these exceptions there is no
atream of any importance opening access to the interior along the
whole Pacific coast. On the other hand, the amount of water-

aSTeri. power stored in the streams of the west is fabulous. All the
streams fall rapidly through nearly their entire courses, and in
and near the mountains there is an abundance of water.

THE APPALACHIAN REGION.

Leaving now the Cordilleras, we have next to consider the east-
ern border of our territory—the northeast and southwest-trend-
ing mass of ranges—known as the Appalachian region. In this
portion of our brief resuvic of the physical features of the United
States we shall have to rely mainly on the labors of others, and
especially on those of Prof. Guyot and of Prof. J. P. Leslie, of the
Pennsylvania Geological Survey, who have labored with great
zeal and ability in making the topography of our eastern border
intelligible.

A glance at the map shows that the central portion of North
America, from the Gulf of Mexico to the Arctic ocean, is a region
of great rivers and lakes, and not of mountains. A sinking of
the land of less than 1,000 feet would open a water-way through
from north to south ; 2,000 feet of such a sinking, or an equivalent

rise of the ocean, would divide our territory iuto two distinct and
remote portions. On the east we should have a comparatively
narrow belt of land, extending in a northeast and southwest
direction from Pennsylvania to Georgia, with groups of outlying
islands on the north, especially in about latitude 44^, where the
tops of the Green, the White, and the Adirondack mountains
would rise in the form of lofty and precipitous islands above the
waste of waters. On the west the mass of land remaining uncov-
ered would be of grand, almost continental dimensions, for its

breadth would be fully equal to 1,500 miles narrowing as we fol-

lowed it northward, while in length, north and south, it would
extend entirely across our present territory. The breadth of

the ocean separating these masses of land would be not far from
a thousand miles.

The Appalachian chain extends from the promontory of Gasp*'. Appall
in a general southwesterly direction, for a distance of about l,:'''iO chian i

miles, into Alabama, where it dies out. and is ijuried under the
horizontal strata of more recent geological formations, which
cover nearly the whole surface of that state. The base from
which this chain rises on the eastern side is the Atlantic sea-

board, which, in the early history of the United States, seemed to

be the whole country, and which is still commercially the most
important, and is the seat of our largest cities. The plain is

slightly inclined toward the Atlantic, and its elevation above the
sea is inconsiderable. In New England it hardly exceeds 300 to 400

feet; but toward the south, after passing the bay of New York,
where it is nearly at the sea-level, it gains in altitude and also in
width, finally attaining a height of a thousand feet at the base of
the mountains and a breadth of some 200 miles. The western base
of the Appalachian range is a plateau region, which descends grad-
ually to\vard the great lakes and the tributaries of the Ohio, hav-
ing a general elevation of a thousand feet or more, but deeply
gashed by the streams which traverse it and run In valleys
depressed from 300 to 500 feet below the general level of the
country.
The Appalachian chain presents, in many of its features, a most

marked contrast to the Cordilleras just described. Prof. Guyot
calls attention to a conspicuous feature of the most folded portion
of the Appalachians, characterizing the chain through its entire
length; that is, the existence of a great central valley, running
through the system from northeast to southwest, which can be
traced without difficulty, although not perfectly uniform in its de-
velopment. It is the Lake Champlain and Hudson River valley in
New York, the Kittatinuy valley of Pennsylvania, the great valley
of Virginia, aud finally, still farther south, the valley of East Ten-
nessee. The chain, or the system of chains, bordering this central
depression on the southeast is also a persistent feature of the, Ap-
palachian system ; for it extends, w ith but few interruptions, from

~

Vermont to Alabama, being known by a variety of names as it

passes from one state into another. It is the Green Mountain
range of Vermont, the highlands of New York, the South Moun-
tains of Pennsylvania, the Blue Ridge, of Virginia, aud. finally, the
Iron, Smoky aud Unaka Mountains of North Carolina and Ten-
nessee.
Possessing these features in common as a whole, the Appala-

chiau chain presents three subdivisions, each exhibiting its own
well-marked peculiarity of structure. These are the northern, ex-
tending from Gasp<5 to the Hudson ; the middle from New York to
the Kanawha, or New river, in Virginia; the southern from New
river to the southwestern extremity of the system. Each of these
subdivisions has its peculiar curvature and general direction.
The northern trends to the north from the Hudson river, to near
the Canada line, there bends to the eastward, sweeping a great
curve, so as to present on the whole its concavity to the southeast;
the middle subdivision also curves quite regularly, the ridges
trending from east and west around to southwest, so that the
concavity faces the Atlantic shores, while the most southern por-
tion of the range, from New river southward, bends to the west
again, so as to form a gentle curve concave toward the northwest.
The most northern division of the three is quite distinct from

the one next south, both geographically and geologically. It in-
cludes all the mountain groups and ranges north and east of the
valleys of the Mohawk and the Hudson rivers, which make a com-
plete break through the system, both vertically and longitudi-
nally, forming the great natural highway between the east and the
west, or between the gteat lakes and the Atlantic seaboard. This
was the first route across the country which was traversed by
canal and by railroad. So complete is the physical break here that
a rise of the ocean of 400 feet only would separate all the exteusivei
region included between the St. Lawrence. the Atlantic ocean, audi
the Hudson and Mohawk valleys into a great island entirely de-j

tached from the rest of the continent. A rise of only 140 feet only
would detach all that country which lies east of the Hudson and
Lake Champlain.
In any geographical treatment of this eastern group of the Geogn

Appalachians the subdivisions taken will necessarily be rather ice! tr-

artificial, for the mass of elevation is very irregular in its develop- ment.
ment. The most continuous ranges are the White mountains, the
Green mountains, and the Adirondacks. Of the first-named
group Mount Washington is the culminating point, 6,288 feet
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high; of the last mentioned, Tahawas, or Mount Marcy, with an
altitude of 5,379 feet, Is the domiuating peak. Greylock, In
Massachusetts 3,505 feet, aud Mount Mansfield, in Vermont,
4,430 feet, are the highest poiuts in those states.
The line of summits exteudiug through Massachusetts and New

Hampshire, begiuniug with Waehusett. on the south, and extend-
ing up to the White mouutains, through Mouaduock, Suoapee,
Kearsarge, and other peaks, is broken aud irregular. Both the
White mouutains and the Adiroudacks are rather isolated masses,
while the Greiui mountains proper are in more intimate connec-
tion with the Canadian range, which terminates in Gasp6.
The Central division of the .ippalachiau chain extends from the

Hudson river to the Kanawha, which makes an almost complete
cut across the chain, heading in the Blue Ridge, and markiug
au importaut change in the character of the topography. This
eeutral division is about JOO miles in length. It is very narrow
toward its northern end. but widens out in Pennsylvania, decreas-
ing again in Virginia. It is comiiosed of a considerable number of
siihordinate chains, much curved toward the west, aud remarka-
ble for their regularity, their parallelism, their abrupt decllvtlies,
aud their moderate elevation, both relative and absolute, which
rarely rises to 2..')00 feet aliove the sea-level.
West of this division of the -Appalachian chain is the great pla-

teau, which occupies all that part of New York which lies south
of the Mohawk, and also the northwestern part of Pennsylvania,
aud reaches an elevation near Lake Erie of 2,000 feet. From this
table-laud the drainage descends by the great lakes to the St.
Lawrence, to the Gulf of Mexico by the Ohio, and to the Atlantic
by the Susquehanna, which breaks across the whole chain, findiug
its way in the most unexpected manner through gaps in the dif-
ferent ranges.
The topography of the Appalachians in Pennsylvania has been

carefully worked out by the State Geological Survey, aud it is so
remarkable in its character that some additional details may with
propriety be given in regard to that portion of the chain.
According to Prof. H. D. Rogers, the mountain-zone of Pennsyl-

vania maybe divided into five well-marked parallel belts, which
are as follows when enumerated in order from the east toward
the west: 1st. The South mountains, already mentioned as being
the continuation of the Highlands of New York, and the equivalent
of the Blue Ridge of Virginia. 2d. The great .Appalachian valley.
3d. The central Appalachian ridges, or the -Appalachian chain
proper. 4th. The sub-.AUeghany valley. 5th. The Alleghany
mountain, or the southeast escarpment of the Alleghany
pliiteau.

The South mountains have already been alluded to as part of
the system of ranges bordering the great central depression of the
Appalachians on the east, hi Pennsylvania this belt consists of
two detached ranges of hills, one of which is the prolongation
of the New Y'ork Highlands, the other the northeastern termina-
tion of the Blue Ridge. Both of these groups of hills have a
moderate elevation in Pennsylvania, hardly exceeding 600 or 700
feet.

The Appalachian valley, or Kittatinny valley, as it is usually
called in Pennsyhai ia, stretches from the Delaware to Maryland,
forming a ]»art of the great central valley previously mentioned.
It has an elevation of from 200 to 600 feet, and forms a broad,
moderately undulating plain, having a width of from 10 to 18
miles. This valley is, beyond doubt, one of the most favored
parts of our country—climate, soil, mineral resources, and scenery
all combining to make it attractive to settlers.

The third division, or the Appalachian chain proper, maybe
thus described, using nearly the language of Professor H. D.
Rogers; It is a complex chain of long, narrow, very level moun-
tain ridges, separated by long, narrow, parallel valleys. These
ridges sometimes end abruptly in swelling knobs, and sometimes
taper off in long, slender points. Their slopes are singularly uni-
form, being in many cases unvaried by ravine or gully for many
miles: in o*her instances tbey are trenched at equal intervals
with great regularity. Their crests are. for the most part, sharp,
and they preserve an extremely equable elevation, being only
here and there interrupted by notches or gaps, which sometimes
descend to the water-level, so as to give passage to the rivers.

The whole range is the combined result of au elevation of the
strata in long, slender, parallel ridges, wave-like in form, and of

excessive erosion of them by water; aud the present configuration
'of the surface is one which demonstrates that a remarkable and as
yet little understood series of geological events has been concerned
in its formation. The ridges, which are but the remnants of the
eroded strata, are variously arranged in groups, with lone, nar-

row crests, some of which preserve remarkable straiehtuess for

great distances, while others bend with a prolonged aud regular
sweep. In many instances, tivo narrow, contiguous parallel

mountain crests unite at their extremities and inclose a deep,

narrow, oval valley, which, with its sharp mountain sides, bears

not unfre(|uently a marked resemblance to a long, slender sharp-

pointed canoe.
Between the Appalachians and the Rocky mountains there are

within our borders no connected masses of mountain ranges; iso-

lated hill-ranges rise like islands at various points, as in Missouri
|

and .Arkansas, and there are a few short ranges on the South shore
of Lake Superior.
North of the great lakes and the St Lawrence, however, there is

the dividing ridge which .separates the waters Sowing into the
last-named stream from those which run into Hudson's bay. This
is an imperfectly known region, wonderfully cut up by rivers aud
dotted with lakes. The highest point of the Laurentlan range, as
these mountains are called, is supposed to he where the Saguenay
cuts the chain, aud 4,000 feet is given as the approximate eleva-
tion, while peaks in the parallel ridges nearer the St. Lawrence
exceed half that height. Among the summits seen with such
picturesque effect from tjuebecMt. St. Ann is the highest, and the
elevation is given by Bayfield at 2,GS7 feet.
This range falls off in elevation as we follow it west, and In the

country between the Ottawa and Lake Hurin the highest summits
do not appear to exceed l/iOO to 1,700 feet. The range is made up
of rounded hills, densely wooded on its highest portion, almost
exclusively with coniferous trees. Its valleys are very wide and
full of great ponds and lakes, so that one may traverse almost the
whole region with the aid of the birch canoe. Sir William Logan
noted, in 1863, that over a thousand lakes have already been laid
down on the maps of the Canadian portion of the Laurentlan
mountains, although the region had been as yet only imperfectly
explored.
East of the Appalachian system, and separating it from the The

Atlantic, is the strip of country known as the Atlantic plain. Atlantlo
This is the portion of the United States first occupied, aud it is P'aJos-

to-day the most densely settled portion of the country, fn New
Kugland this region has a widely varying breadth aud rough,
irrcgvilar surface, while its soil in general is not suflicienlly rich
to enable the farmers of this region to compete successfully in the
proiiuction of wheat or corn with those of the Mississippi valley.
The breadth of the Atlantic plain is least about the bay of New

York, the ranges of the Appalachian system here reaching nearly
to the sea-coast. Southward from this point it increases gradually
in breadth, till it reaches its maximum in South Caroliim and
Georgia. This part, which comprises by far the larger portion of
the Atlantic plain, has a very uniform, gentle slope from the foot
of the mountains to the sea. The only feature about it which
requires notice is the line of separation between the metamorphic
formations, extending eastward from the Appalachians, and the
receut stratified beds. This line is marked very generally by falls

or rapids in the streams flowing seaward, which are in very many
cases the sites of valuable water-powers, and mark the head of
navigation in all streams of any considerable size, as in the
Potomac at Georgetown, and in the James at Richmond.
The general character of the coast-line may be briefly described. General

In Maine it is bluff aud rocky, with deep water immediately off characttti.

the shore, which is deeply indented by numerous bays and arms
of the sea. These in turn are dotted by hundreds of islands of
greater or less size. Proceeding southward, the character of the
coast gradually changes from this bluff, rocky nature at first to
saudy beaches, as in Massachusetts aud ou Long Island, with
small extents of coast swamp. This character develops farther in
New Jersey, so that we have along the whole coast a line of sandy
islands or reefs, back of which are coast marshes and swamps.
The general character of these is briefly described by Professor
Cook in his volume on the geology of New Jersey, under the head
of " Tide .Marshes ":

They are of very recent origin, and, in fact, are formed largely
within the memory of the present generation. The intervaJ

between high-water mark ou the shore aud the beaches or barriers
on the sea-side is mainly occupied by marsh. There are between
250,00<) and 300,000 acres of marsh on the coast of New Jersey. The
marshes are covered with grass, weeds, or coarse sedge; there
is no growth of wood upon them ; the upper surface is near the
level of high water, the parts near the water-course being high
enough not to be covered by ordinary tides, while the parts more
remote from the water-course are lower, so as to be always wet.
Underneath, the sod which covers them is made of soft earth of

various qualities, the depth of this underlying mud is variable;
all, however, coming within the extreme depth of 40 feet.

Farther southward the breatlth of this swamp section along the
coast increases. On the eastern shore of Maryland there is inside

of the line of reefs a section, several miles in breadth, of swamp
and overflowed land— a paradise for sea-fowl and for the hunter.
lu North Carolina the reefs inclose, besides immense swamp

regions, large bays or sounds, such as Pamlico and Albemarle.
The character of the swamps aud reefs of this state is well given
by Professor \V. C. Kerr [<Uolo(ifi oj Sorth Carothin, vol. 1, IS?.^).

The chain of long, linear sand islands called " The Banks." which
fringe the entire coast, constitutes a very remarkable feature of

the region. Though composed of drifting sands, they form an
impregnable barrier to the waves of the .Atlantic. They are,

in fact, sand dunes of various elevations, from a few feet above
tide level (in many cases broken over by storm tides) to 25 or .30

feet, and sometimes more, as in Killdevil hills, along Corriiuck
sound. The breadth of these islands varies from a few rods to

more than two miles. The largest of them, and the widest, is

known as Uatteras island, the easternmost point of which is the
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welNkuowu Cape Hatteras. These islands are composed partly of

flat marshes and partiv of swells aud ridges of beach saud, which
the wiud bus heaped iu ridges, ofteu far beyond the reach ol the

highest waves.
. , ,, ,, j u i «

As the sand and comminuted shells are rolled back in waves
from the beach by the winds, they are in part caught and fixed by
etrageling tufts of coarse grass, which has the power of continuous
growth upward with the rise of the knobs aud ridges of sand, and
thev are in part carried over into the flats and marshes and the

shallow sounds bevond, which are thus gradually silting up. The
banks are generallv covered with low, scrubby thickets of cedar,

live-oak. pine, yau'pou, myrtle, aud a number of smaller shrubby
growths. ^, . , . -

Sira.nps, poroshis, and savonna-s.—Thore is a large aggregate of

territory (between 3,000 and 4,000 square miles), mostly in the

counties bordering ou the sea and the sounds, known as swamp
lands. They are locally designated " dismals, '" or " pocosius " of

which the Great Dismal Swamp, on the borders of North Carolina
and Virginia is a good lype. They differ essentially iu their

characteristic features from an ordinary swamp. They are not
alluvial tracts, or subject to overflow. On the contrary, they occur
on the divides or water-sheds between the rivers and sounds, and
are frequently elevated many feet above the adjacent streams, of

which they are the sources. Some of them are in large part mere
peat swamps or bogs being characterized by the occurreuce of an
accumulation of decayed and decaying vegetation, from 1 or

2 to 10 feet deep and even more, which, with the growing plants,

acts as a sponge, arresting or retarding the escape of the rain-

water whether by evaporation or efflux. The prominent ingredi-

ents are peat and fine sand, iu various proportions, aud, when of

any agricultural value at all. there are also small proportions of

clay, iron, lime, and alkalies. The vegetation varies with the
character of the soil, and serves, therefore, as an index of its fer-

tility. The prevalent growth of the best swamp soils is black gum,
poplar, cypress, ash, and maple. As the soil becomes more peaty,
the proportion of cypress increases. Where juniper abounds peat
is iu excess, and the soil of little value or none. On the best
lands there is often besides a rank growth of canes; but such a
growth is also often found ou soils too peaty to be of any value.
Much of the poorest and most worthless tracts of swamp, which
are covered with several feet of half-decayed wood and other
vegetable matter saturated with water, is occupied by a stunted
and scattered growth of bay, swamp pine, and other scrubby vege-
tation ; or. if the drainage be a little better, with a thickety growth
of bays, gallberries, and a few other shrubs, with an occasioual
pine and maple. Most of the large bodies of swamp contain lauds
belonging to all these descriptions, and inclose, besides, within
their boundaries, knolls, hummocks, belts and ridges, like
Islands, of firm land, aud some of them large areas of barren,
sandy soil, covered with a tangle of brambles and tufts of sedge,
and in the middle of several of them occur fresh-water lakes of
considerable extent.
These swamps are, taken as a whole, quite well settled, a large

portion of the inhabitants being colored. This is particularly the
case in South Carolina, in which state much of the swampy lower
coast region is utilized for rice plantations. The Okeefenokee
swamp, of Georgia and Florida, is rather an inland swamp, aud is

described elsewhere. The Everglades of Florida, which appear to
offer great dithculties to settlement, are also sketched in another
part of this report. The swampy region along the coast extends,
with but few minor interruptions, all the way down the Atlantic
coast and around the Gulf. It is not, however, so markedly
characteristic aloug the Gulf coast in Alabama and Mississippi as
farther west. In Louisiana it has a great breadth, aud is almost
uninhabitable. In Texas, although the character of the coast
continues to be the same so far as relates to the line of low, sandy,
outlying islands, yet the area of the coast swamp becomes very
much less, being confined to a small patch about the Sabine lake
and narrow strips along a number of the streams. Whether it is

due to geological causes, or to the lighter rainfall upon this
section of the coast, is a question which there is not space to dis-
cuss here.
The broken, irregular course of the whole Atlantic and Gulf

coast affords many excellent harbors, particularly on the New
England coast, where the harbors are large, deep "and well shel-
tered ; farther southward the entrances are narrow and shelving,
and are liable to be choked up by sand drifted in by storms. The
streams, iu nearly all cases, formbars across their rnouths, formed
by the detritus brought down from the upper waters.
The Pacific coast, as compared to the Atlantic, is extremely

simple. It contains few harbors of any value to navigation. Those
of San Diego and San Francisco are the priucipal and almost the
only ones. The coast is. in general, bluff and rocky, and the water
Is deep immediately off shore.

THE POLITICAL AND NATURAL SUBDIVISIONS.

Having given a description of the physical character of the area
covered by the United States, without reference to political
divisions, it becomes necessary to state how this region is divided
politically, aud how these divisions can be grouped, in a manner
as natural as possible.
Some difticulties are thrown in the wav of such a subdivision of

the country as shall meet with general acceptance bv the fact that
some of the States aud Territories are so large that they include
areas of very different physical character; and also because a
nomenclature was introduced, and extensively made use of,
when one-half the present area of the countrv was so little
known or considered that a name for it was not thought of as
being necessary.
The area of the United States is at present divided into forty-

nine subdivisions, excluding Alaska. There are fortv-four State's,
three Territories, and two other subdivisions, neither States nor
Territories—the District of Columbia and the ludian Tertitory.

Any Territory is likely, at any time, to be received into the Union
as a State; and this may be done by subdividing the Territory,
making a State of one portion and allowing the remainder to

remain in a Territorial condition, or by admitting the whole as
one State, or bv dividing it into two or more States. Only onco
has a State been divided after haviug been received into the
Union—namely. Virginia—and this was the result of the Civil
War; aud it is'uot possible to say under what circumstances such
a thing is likelv to happen again. Nor has any State been
remanded back to the Territorial condition after having been
received into the Union; although one State—Nevada—has less

than half the population required for the election of one repre-
sentative to Congress, according to the last apportionment, based
on the census of ls»0. There is, iu fact, no provision in the Con-
stitution for this exigency.
The desirabilitv of grouping these forty-nine political divisions

(Alaska being omitted as not continuous with the rest of the
United States) according to their geographical situation and
topographical and climatic conditions, so thtvt different regions
mav he spoken of by some collective name, will be evident to all.

The plan suggested for the subdivision of the area included
within the Uuited States by Mr. Gannett, geographer of the census
of 1S.S0. was " to divide thecountry into three great divisions, cor-
responding to the three primary topographical divisions of the
country: the Atlantic region, the region of the Great Valley, aud
the Western or Cordillerau region.'" The physical character of
these different regions has already been indicated at some length
in the preceding pages. The region of the Great Valley is called by
Mr. Gannett the Central Region, which is again subdivided into
two parts—the Northern Ceufal and the Southern Central—the
Ohio riverand the southern boundary of Missouri aud Kansas being
the dividing line. The Atlantic Division is also divided by him
into two subdivisions by a line following the south boundary of
Pennsylvania and New Jersey—these two subdivisions being
called respectively the North Atlantic and South Atlantic divi-
sions. On the east, the western or Cordillerau division is marked
by the eastern boundaries of New Mexico, Colorado, Wyoming
and Montana. The following table shows the area of each of these
divisions in square miles and iu percentage of the entire area of
the United States:

Fhys^ca!
Charactf

Political
divieioQj

AREA.
North Atlantic 168,765

South Atlantic (including DelawareBay) 283.155
Northern Central. 765.855
Southern Central 614.550
Western 1,193,275

Total 3,025,600

PERCENTAGE
OF TOTAL AREA

5.6

9.4

25.3
20.3

100.0

[In the Western Division, as here limited, Mr. Gannett includes
an area of 5,7-10 square miles of ** unorganized territory," lying
north of Texas and west of the Indian Territory.]

The adoption of this scheme of subdivision of the country does
not the less render desirable and convenient for various purposes
a different nomenclature for certain regions, based more exclu-
sively on geographical position. Thus the States bordering on
the Gulf of Mexico will naturally often be spoken of as the Gulf
States; the region of the Great Lakes will be so designated, and
this again subdivided into the Upper and Lower Lake Regions;
while each great river will give a name to its own adjacent
region, as the Ohio Valley, the Upper and Lower Mississippi Val-
ley, the Upper Missouri, etc. Appended is a state^ient of the
names of the political divisions included In each subdivision of
the United States, as suggested by Mr. Gannett:

Atlaatlc.

Central.

Weetem.

SUBDIVISION.

North Atlantic.

South Atlantic.

NorthernCen tral

Southern Central

STATES WITHIN SUBDIVISION.

Maine, New Hampshire,
Vermont, Massachusetts,
Rhode Island, Connecticut,
New York, New Jersey,
Pennsylvania.

Delaware, Maryland. Vir-
ginia. West Virginia, North
Carolina, South Carolina,
Georgia, Florida.

Ohio. Indiana. Illinois,
Michigan. Wisconsin, Minne-
sota, North Dakota, South
Dakota. Iowa, Nebraska,
Kansas, Missouri.

Kentucky, Tennessee, Ala-
bama, Mississippi, Arkansas,
ludian Territory, Louisiana.,
Texas.

Montana. Idaho, Wyoming,
Colorado, New Mexico, Utah,
Nevada. Arizona. Washing-
ton. Oregon, California.
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The tabular statement following- gives for the States and Terri-
tories a rtsumr of their areas, ijopulatiou in 18»0 and 1»90, popula-
tion per square mile at the latter date, and the increase per ceut.
during the decade 1881-90. The Territories are given i-i italics
In the table.

POLITICAL AND NATURAL DIVISIONS.
AEKA8 AND POPCLATION—ClNSUg OF 1890.
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ri.IMATE.

In endeavorinp to set forth the principal features of the climate

•f the TTnited States, it will be assumed that the reader has made
himsflf acquainted with the topoRraphy of the country, as briefly

Indicated in the prccediiie pH^efl. Thepreat influence which cer-

tain of these features have en the distribution of the winds, the

rainfall, and the temperature will be Buffieiently apparent from
that which follows.
The United States extends from the tropicn north across the

temperate zone, and from sea-level loan elevation of over 14.1)00

feet—an elevation which carries with it an arctic climate. The
mean annual teuiperalure ranges over more than 4U^ F., while the
extrt-mes of recorded temperature run from 55' below zero up to a
maximum above 115 . The mean temperature of the hottest month
of the year, July, ranges from below 60^ to above *J0', while the
mean temnerature of the coldest month ranges from zero to more
thau G5^. Were the country a plain, the mean temperature of the
year would be almost purely a question of latitude; a difference
of elevation, however, esnecinlly when it takes the form of a
mountain range, causes a ocflectibn southward of the isothermals,
an abrupt rise of about^KK) feet of elevatiou implvinga decrease of
annual temperature of one degree. Thus we fint^ that the Appala-
chian system causes a very marked deflection to the southward of
the isothermals. On the pliiins, however, where the upward slojie

is very gradual, it is to be noted that the elevation causes little or
no deflection southward of the lines of temperature, the plains and
plateaus generally having a mean annual temperature nearly or
quite us high as points in the same latitude in the Mississippi val-
ley or on the Atlantic coast. The temperature of the great westera
plains and plateaus is however, modified locallv to a marked ex-
tent bv the exposure to west and northwest winds, which have an
unbroken sweep in some places for hundreds of miles, acquiring
tremendous force. Attention should be called here to the well-
known fact that the climate of central Montana, including most of
the settlements on the upper Missouri, is abnormally warm. It
lies at a comparatively low elevation, being only ii,(HiO to 4,000 feet
above sea-level, and is* sheltered from the fierce westerly winds by
the Missouri range, while the northerly winds, to which it is ex-
l)Oscd, come from the moisture plains of the Saskatchewan.
The two maps showing the mean temperature of the warmest

month, July, and the mean temperature of the coldest month,.
January, as' given in the I'nited .States Census for IHiSO. Vol. 1— il-

lustrate, though only to a limited extent, the range of temperature
in different sections of the country. The former shows a com-
paratively limited number of grades, running from 60- to 90^. the
lines following approximately the parallels of latitude, except
where deflected by mountain masses. The influence of the coast
in averaging the climate is distinctly perceptible on this map.
There is apjiarenllv a northward movement of the temperature
lines in the Cordilleran region, showing that in the summer the
temperature is al>uormally high in this arid section. These
characteristics are illustrated conversely by the January map,
which also shows the influence of the sea and other large bodies
of water, while in the Cordilleran region the temperature lines are
borne southward by the aridity and consequently extreme char-
acter of the climate. The fourth of these temperature maps,
showing a generalization from the highest recorded readings of
the thermometer, coupled with the fifth map, which shows a
similar generalization with regard to the minimum temperature,
illustrates theextreme range of the thermometer in different parts
of the country. In the former we see a belt running along the sea-
coast from Maine to Texas, where the thermometer never rises
above 10(P, while within it is a region, stretching from New York
southward along the Atlantic plain and the lower Mississippi
valley, where the maximum reaches 105^, thus illustrating in the
clearest manner the effect of the sea in averaging the tempera-
ture. The same thing is illustrated, though not so markedly, upon
the map 01 minimum temperatures.
The fourth map shows also another peculiar characteristic, viz.,

the fact that as we pass up the slope of the plains the maximum
tem]ierature increases, not on a parallel, as in the case of the
raeau uuuual temperature, but approximately on a contour or on
a meridian, being apparently proportional to the aridity of the
atmosphere and the amount of rainfall. This characteristic is. to
a certain extent, disguised in the heart of the Cordilleran region
by reason of the great diversity of surface which is encountered
there, but in general it holds good throughout.
The map snowing minimum temperatures is not so clear on

these points. Its Hues follow parallels more nearly; but there is

a marked deflection toward the southwest as we pass westward
from the Mississippi valley. The characteristics or this map are
still further concealed by the effect of the details of topography
in the Cordilleran region. A marked change in temperature, as
well as in rainfall, takes place at the crest line of the Sierra
Nevada and the Cascu<ie range. This change Is not particu-
larly apparent in the mean annual temperature, but on the map
showing the temperature of July and January it is quite apparent,
being shown by the slight difference between these maps. At the
bay of San Francisco the difference between the mean tempera-
ture of July and that of January is but 10^. This effect is still

more marked in the last two maps, where, in the Mississippi val-

ley, the range between maximum and minimum averages 110°,

and in the Cordilleran region 125^. On the Pacific coast it de-
creases to only 00", showing that this section of the country enjoys
by far the most uniform climate as regards temperature.
*The material for these temperature and rulnfall maps was

drawn mainlv from "Temperature Tables" and "Rainfall Tables"
prepared bv Professor Charles A. Schott, and published by the
Smithsonian institution. The map of mean annual temperature
was compiled, verv largely, directly from Mr. Schott's admirable
chart in the first of the above-mentioned volumes. The rainfall

maps were prepared previous to the publication of the lastedition
of the Smitnsonian "Rainfall Tables," and, as much new material
had been collected in addition to that published in the first

edition, the may^s were plotted from original sources.
No less thaii '.*s per cent, of the total population lives between

40^ and 70 F. of mean annual temperature, leaving a very small
proportion to be distributed among the other sections. Of these
groups, those having a temperature above .'w' contain theeutire
cotton region : those above 70'. the sugar and rice regions; while
between 50^ and 60' is comprised most of the tobacco region. The
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prairie region of the Mississippi valley lies almost entirely below
55^, while the great wheat region of Minnesota and Dakota is

mainly below 40^ of mean annual temperature.
The hottest part of the country is. naturally, the southern end

of Florida, while southern Texas and southwestern Arizona come
next iu de;jree of temperature.
A rough computation shows that the mean annual tempera-

ture of the country is about 53^ F., to which the location of the
population almostprecisely corresponds, difTering from it by only
a fraction of a degree.
We give below a table prepared by selection from the volumi-

nous records of the recent work on American temperature, show-
ing the mean annual temperature of the atmosphere at a given
point in each of the forty-niue States and Territories of the Union.
The place is selected as "either the capital or some leading city or
town where observations have been most continuously kept:
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The position of the isothermal lines in the United States may
now be noticed ; and iu this connection the influence of the topog-
raphy of the country becomes at once extremely appareut. The
Isothermal lines of the mean annual temperature nave quite a
marked regularity from the Atlantic coast west to the foot of the
Rocky Mountains, being in general only slightlv modified in their
direction, which is nearly east and west. This indication of a
change of temperature, essentially dependent on that of latitude,
is in striking contrast with the condition of things on the Pacific
coast, as will be seen farther on. But as soon as the Cordilleran
region is reached, the isothermal lines are bent away from their
east aud west course, and become irregular and often concentric
in their passage across the various mountain ranges.
By the character of these isothermal lines, three climatic divi-

sions of the United States are suggested: 1. The Eastern Region,
including all the territory lying east of the foot of the Rocky
Mountains; 2. The Plateau and Mountain Region of the Cordil-
leras; 3. The Narrow belt on the Pacific coast, west of the Cascade
and Sierra Nevada Ranges.
The Eastern division is, of course, by far the most important

aud best known in its details, since it is that region where the
statistics go back the farthest, and where the population and
wealth are concentrated. Its climatic conditions will, therefore,
first be considered. As the topographical features of this division
are simple, and do not anywhere interpose any very decided or
not easily overcome barrier to the movement of the people, so the
climate partakes of a similar character, the passage from one type
to another being gradual and decidedly uniform, although rapid.

isotnermal fhe isothermal lines of mean annual temperature of 44^ and 72^,
unes. include nearly the entire area of the United States. The corre-

sponding degrees of latitude are about 45'^ and 29^, so that the
average change of temperature with the latitude is a trifle over

1^.6 for each degree of latitude. The importance of this rapid
change of temperature with the latitude, with reference to the
inteliectual and commercial development of the country is ob-
vious, and has been already pointed out by eminent clima-
tologists.
The isothermal of 72^ passes through the center of Florida ; then,

entering Texas, is suddenly deflected southward, running parallel
with the isotheruials of 63^ and 64^ to the boundary line of
Mexico. The isothermal of 70^ crosses the extreme south end of
Florida, almost on the parallel of 25'^. The isothermal of 68'^

enters Florida just below the parallel of 31^, and crossing the
state in an almost direct east aud west line, passes through the
southern part of Alabama. Mississippi, and Louisiana, and into
Texas, to the meridian of 102^, where it is suddenly deflected south-
ward to the boundary line of Mexico. The isothermal of M'-" enters
the United States on 'the South Carolina coast. It passes in a west-
erly direction very nearly on the parallel of 33^ as far west as the
meridian of 100^, "when it is deflected southward, like the other
isothermals, by the gradually increasing elevation of the Plateau
Region. The isothermal of 60^ is, in its general course, parallel
with that of 64^ except that the deflection to the south between
the meridians of So- aud 87° is greater, owing to the influence of
the lofty southern extremity of the Appalachians. It traverses
North Carolina. South Carolina, Alabama; passes into the southern
part of Tennessee: is deflected into Mississippi; then enters Ten-
nessee again, passing across Arkansas aud the Indian Territory
into New Mexico, when it is deflected toward the south, making
two loops as it runs nearly coincident with the meridian of 101^
to the parallel of 31° in Texas, when it again bends to the west,
and, after a southwest course, Is deflected toward the northwest.
The isothermal of 56^ enters the United States on the Maryland
coast. Its general direction to the meridian of 87° is southwest.
Here, in central Alabama, itisdeflected to the northeast, following:
this general direction to the parallel of 38- iu Kentucky, v.hen it
bends again to the west and runs in analmostdirect westerly course
to the meridian of lOP, where it is deflected to the south, passing
through New Mexico into Texas, where it suddenly beuds back to
the north, and. after making a long loop in New Mexico, passes in
a northwesterly course across Arizona. The isothermal of 52^,
west of the Api^alachians runs almost coincidently with the Ohio
river as far as Cincinnati, then in an undulating course passes in
a nearly westerly direction through Indiana, Illinois, Northern
Missouri, aud near the northern boundary of Kansas to the
eastern border of Colorado, where it is deflected to the south, and
runs in a direction nearly south by west for a distance of fully five
hundred miles along the eastern base of the Rocky Mountains.
A large area is included between the isothermals of 44- and 52°
It comprises: New England, except tlie larger part of Maine, New
Hampshire and Vermont; the southern and central portions of
New York; Pennsylvania; nearly all Ohio; the northern two-
thirds of Indiana and Illinois; the southern half of Michigan and
Wisconsin; nearly ail of Iowa; the southeastern corner of Minne-
sota; nearly the whole of Nebraska; and the southern third of
Dakota. The isothermal of 40^ enters the United States on the
eastern border of Maine, and, passing through the center of the
state, traverses the northern end of New Hampshire and Ver-
mont. It then passes out of the United States, but enters the
country again at the western end of Lake Superior, crossing the
central part of Minnesota, bending to the south on the meridian
of 97°, aud making a large loop in Eastern Dakota, then turning
to the northwest, and again passing out of the United States at
the meridian of 107°.

West of the meridian of 105°, within the second climatic division
or the Cordilleran region, the course of the isothermal is largely
determined by the position of the several mountain ranges em-
braced iu that area of complicated topography to which the name
of Cordilleras is given. These ranges, unlike the Appalachians,
are lofty enough toproduce a decided influence upon the climate,
although nowhere reaching what may be called the region of per-
petual snow. This deficiency of lasting accumulations of snow,
however, is in very considerable part due to the smallness of the
precipitation. If this were as great in the Rocky Mountains as it
13 in the Sierra Nevada, the former ranges would, no doubt, be
covered to a large extent with permanent snow-fields and glaciers
descending from them. Observations of mean temperature, how-
ever, ou the higher ranges are extremely deficient, so that only a
few genaralizations can be given withregard to the position of
the isothermals in that portion of the territory of the United
States.
The isothermal of 44° follows a course in the Cordilleran region

which embraces within a great loop to the south, the entire higher
portion of the Rocky Mountains, as far south as parallel 34°. The
tops of the Sierra Nevada. Blue Mountains, and Cascade Ranges
are also included within the loop of the 44°. The Central portion
of the Cascade Range, and the Rocky Mountains in the southwest-
ern corner of Colorado, have a mean annual temperature of 40°.

The highest part of the Rocky Mouutains is indicated as having a
mean temperature of less than S(.>°. Accurate and long continued
observations in this region would, however, furnish an extremely
complicated system of isothermal curves, since the ranges are
uuiiierous, and' many of them high.
As the land assumes a more decidedly plateau character in Ari-

zona, Utah and Nevada, the mean annual temperature rises In this
portion of the country. In Nevada, the isothermal of 72° extends as
lar north as the parallel of 30°, aud the isothermal of 52° reaches to,

the Trinity Mouutains iu parallcU 40°. In this Cordilleran region,
we find that a great change may be made in the latitude with tut
a very moderate one iu the meaii annual temperature, as shown by
the]>arallelism of the isothermals with the coastline. The tempera-
ture is higher aud more uniform along the Pacific coast, thau it is

on the Atlantic coast of the United States. The isothermal of 60°

runs nearly parallel with the coast, aud not far from it from the
3.5th parallel nearly to the 38th. The isothermal of 52^ follows the
coast from San Francisco as far north as the parallel of 46°.

The isothermals for the summer months—June, July and August
—show greater Irregularity on Mr. Schott's chart than those of the
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.•.••II r. This holds true especially in the eastern region of the
toiiiitry. The summer isothermals all bend to the north in a very
cliaracteristic manner, owing in great measure to the southerly
wiuds. which are heated by the Gulf of Mexico. The .summer
isothermal of su^ bounds on the north an irregular area. iucUiding
Florida, the southern part of Georgia, Alabama and Mississippi

:

Louisiana, tlie southeastern corner of Arkansas: the southeastern
half of Texas; and a tongue of land in New Mexico. Within this
area the mean summer temperature ranges from 80' to JW". The
southwestern half of .Vrizona. and patches in southern and central
California have a like summer temperature of from 80' to 8S'. A
strip including the greater j.art of North and South Carolina, por-
tions of Georgia. .Vlabama, Mississippi, Tennessee, Kentucky,
Missouri. Arkansas. Kansas, the Indian Territory. Texas. New
Mexico. Colorado, Utah. Arizona, and California, lies between the
mean summer isothermals of 70

' andW. The belt near the Ohio,
extending north as far as the Great Lakes, and south along the
Apnalachiau table-laud iuto Tennessee. Mississippi. Alabama,
aua Georgia, and west through Indiana. Illinois, Iowa, portions of
Wisconsin, Minnesota, Dakota, and Montana. Nebraska, and
northern Kansas,^ lies lietweeu the summer isothermals of 68' and
76'. On the Pacific coast the summer isothermals approach more
nearly to the mean annual isothermals in their character and posi-
tion than do those on the Atlantic coast of the Vnited States.
The region of the United states lying north of the States named
above has a mean summer temperature ranging from 56' to 68^.

ter The isothermals for the winter months— December. January and
liermals February—in the eastern region of the United States, are "more

regular than the summer curves, thus approaching in this respect
the character of the mean annual isothermals. The winter
isothermal of 5-2' coincides almost exactly with the mean annual
isothermal of 68'. It runs parallel with."and at a little distance
from, the Gulf of Mexico. The winter curve of 48' corresponds
very closely with that of 61' for the year and the winter curve
of 44' with the mean annual isothermal of 60'. The winter
isothermal of SJ' enters the United States at the southeru end of
Massachusetts, and passes in a southwesterly course across Long
Island, just south of New York City, through New Jersey and
across the northern end of Maryland,"where it is deflected "to the
south, and makes a long loop around the Appalachians; then near
the Ohio, through Indiana, Illinois, Missouri, and Kansas, into
New Mexico, where at the meridian of 10.^', it is deflected to the
southwest aud passes around the Kocky Mountains and through
the center of the Great Basin. On the Pacific coast, the winter
isothermals also closely coincides w ith the mean annual isother-
mals. For example, the winter isothermal of 5^2'' corresponds in
character aud position with the annual curve of 60'.

nds. The pecnlarities of the North American climate which most
strongly impress themselves on newly arrived visitors, and which
are not so apparent in general statistical statements as they are
in Nature, may be best set forth and discussed after the "more
essential facts regarding the other principal climatic elements
have been presented.
Aud it would seem to be next in order to state the principal

facts regarding the distribution of the winds in the United States,
since a knowledge of these will be essential to an understanding
of the important subject of the amount aud distribution of the
precipitation.
The prevailing winds of the United States, as of all countries

lying in the middle latitudes, are westerly. -\t the 40th parallel
as an average position, and on the mean annual isothermal of 50'.

the evidences of this prevalence and constancy are overwhelming.
Dr. Gibbons has noticed, with great care at San Francisco, the
course of the higher strata of clouds— thecirrus. and the very high
stratus—where they were visible, and has found them to come
uniformly from some westerly point. During three years of very
careful registry directed to this particular point in western New
York, but three instances of a contrary direction were observed.
During storms the lower clouds are from various points, and the
wind is quite variable during the greater storms; two strata of
different movement often lying beneath that from the west, yet
the stratum from a westerly" point usually deposits the rain, and
when it ceases the rainfall ceases, though the lower strata may
continue to run on the wind twenty-four hours, or even longer.
Below the ;i5th parallel and on the Gulf const only, do the show-

ers of summer take a different movement, showing that the stra-

tum occupied bv the cumulus of average height docs not there
move from the west, but from the east or southeast-au inflection

of the trade-wind mingling with a local coast wind.
The following table, arranged from data furnished by the Signal

Service Bureau, gives an idea of the direction of the wind in vari-

ous parts of the country;

STATE.nEyT showing how mnvv times the wind wns observed blowing
from the eiqht principal points of the compass during each season

of the year ending June SO. ISSO. Compared from ubserz'ations taken
at the several stations of observations at 7 a. m., Sp. m. and 9 p. m.
{local time).
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Rainfall.

The winds along the whole extent of the Atlantic Coast region

have a marked reseniblauce in their important features, notwith-
Btandiug the great difference in latitude. Westerly winds pre-

dominate during the entire year; but they are chiefly southwest-
erly in summer, aud nortbwe'sterly in winter.
In the district between the Appalachians and the Mississippi,

westerly aud southwesterly winds are prevalent both in winter and
summer. Ou the other hand, over a large territory in the south-
western portion of the United States, covering an area of about
one-third of the country, and including Nebraska, Kansas, east-

ern Wyoming and Colorado, Arkansas, Texas. Utah. New Mexico
and Arizona, the summer winds are from the south, while the
winds of winter are north and northwest. In northern Michigan,
Wisconsin, and Minnesota, this reversal of the winter winds is

less marked. In New Mexico and among the Rocky Mountains
generally, the winds are of the most extremely irregular charac-
ter. At the passes of the Sierra Nevada, and at all entrances
from the coast of the Pacific to the interior, arid districts and
deserts, there are violent and continuous westerly winds. On the
coast of California, the inward draft of air produced by interior
rarefaction is decidedly developed. Capt. Wilkes has designated
this as the locality of the "Mexican Monsoon," blowing alternately
uji and down thi's coast, or northwest and southeast. The dura-
tion of the northern monsoon is from December to May; the cur-
rents of air are from the northwest, and nearly parallel with the
coast. During its prevalence line weather is experienced. From
May to September the currents of air are from the south and
southwest. These are the stormy months, attended with great
explosions of electricity, and with copious and constant precipita-
tion. This interior rarefaction, above mentioned, is sufficient to
bring a northwest wind on the coast from the 42nd to the li'ith

parallel, and a south or southwest wind for a long distance below
the entrance to the Gulf of California—lines which, if projected
to the interior, would cross nearly at right angles over the central
areas of the dry interior. On the other side of the continent the
southeast monsoou of Texas blows directly toward the northwest
wind of California—all proving how great and important this
agency of interior rarefaction is in producing the surface winds
of the latitudes below the well-determined belt of westerly winds.
To sum up what has been said in regard to the winds of the

United States, the following may be added:
1. The inilneuce of the trades is but very slightly felt in the ex-

treme southeasterly portion of the country.
2. The prevailing winds elsewhere are, in general, westerly.
3. On the Atlantic coast, east of the Appalachians, northwesterly

winds vrevrtil in winter; southwesterly in summer.
4. In the region between the Mississippi and the Appalachians,

southwest and west winds prevail both in winter and summer.
5. Over a wide area, extending from southeastern California to

Missouri, and along the base of the Rocky Mountains from New
Mexico to southern Dakota, the winds of summer are nearly the
reverse of those of winter, being south, southeasterly or south-
westerly, with a great predominance of southerly; but north and
northwest in winter.

6. Ou the Pacific coast, the prevailing and normal westerly direc-
tion is maintained through the year, intensified in summer by the
superadded monsoou inlluence of the heated plateaii region to
the east.

7. Through the Plateanor interior Cordillerau region, the surface
winds are variable and irregular in character, but the higher cur-
rents are in the normal westerly direction.

8. The region of the Lower Colorado is one in which sontherly
winds greatly predominate in summer, but where in winter there
is not so complete a reversal of the summer wind as there is in the
area specified under 5.

The prosperity of a country depends largely upon its rainfall,
as, to a very great extent, the primary industry, that upon which
all others depend directly, viz., agriculture, may be said to nour-
ish in a degree directly proportioned to the amount of moisture.
Of rainfall, this country receives in its different parts a verv dif-
ferent supply. Throughout the eastern half of the United States,
the rainfall is ample for all purposes of agriculture, while In the
western half, with the exception of a narrow strip along the
Pacific coast, the supply is very deficient. With the exception of
the Cordilleran region, "the rainfall is nearly all derived from the
Gulf of Mexico and the Atlantic ocean. Of the two, the principal
source is the Gulf. The warm, moist currents which accompauv
the Gulf Stream from the Caribbeau sea are not deflected toward
the eastward in the Gulf of Mexico, as the great oceanic river is,

but pass northward and eastward over the laud in a broad belt
extending from the coast of Texas to the peninsula of Florida.
Judging from its effects in the form of rainfall, the central por-
tion of this current passes over eastern Louisiana and Mississippi
and western Alabama. The natural result of leaviug the warm
ocean surface a'ld entering the continent is to cool these air cur-
rents, and make them deposit their vapor. The heaviest deposit is
along the northern shore of the Gulf, in the States of Louisiana,
Mississippi and Alabama, and the western pan of Florida, where
the rainfall reachcL^i liO inches per annum. Were there no moun-
taius or other irregular topographical features to modify the rain-
fall, this wave would move inland in a northeasterly direction, the
precipitation decreasing eastward, northward and westward, the
lines of equal rainfall taking the form of great concentric ellipses.
This form we see roughly outlined in the western part of the Mis-
sissippi valley, the rainfall decreasing regularly to the northward
and westward. To the northeastward, however, these moisture-
laden currents encounter the southern end of the Appalachian
chain, and are driven at once up to high altitudes, where they are
forced to disgorge their vapor, giving to this end of the mountain
system a heavy rainfall ; while farther along the chain, toward
the northeast, the rainfall diminishes, becoming even less than
that of the lower country on the east and west. The portion of
the moisture-laden current which passes to the eastward of the
Appalachian chain meets and mingles with moist air currents
coming directly from the Atlantic, and produces, in the central

parts of North and South Carolina, an area of abnormally heavy
rainfall. A second source of moisture is the Atlantic ocean.
Here the moist air currents from the Gulf Stream produce a line
of heavy rainfall along the Atlantic coast, reaching from Florida
to the neighborhood of the bay of New York. This strip is quite
narrow, being confined to the coast and its immediate neighbor-
hood. Back of that. and over the greater portion of the Atlantic
plain, the precipitation is notably less. The conditions of the
coast as regards rainfall are somewhat changed north of the lati-
tude last mentioned; that is, near the bay of New York. The
Gulf Stream, which has been gradually trending off shore, is here
at a considerable distance from the coast. Between the coast and
the Gulf Stream has appeared a polar current flowing southwest-
erly. The contact between the warm air currents of the Gulf
Stream aud the cold winds accompanying this polar current un-
doubtedly causes the heavy fogs which prevail on the banks of
Newfoundland and St. George's Banks, extending, in a greater or
less degree, to the New England coast. Although there is a de-
crease in the rainfall of this part of the coast from that farther
pouth.yet it is not particularly marked. The precipitation is»

however, greatest on the coast, aud decreases inland.
Leaving now the eastern half of the country, let us trace the

rainfall westward. The lines indicating a smaller degree of rain-
fall succeed one another at intervals more or less regular as we go
west, out of the course of the great continental wave of moisture*
and up the slope of the plains. The country here is uniform and
generally level, and there is nothing to interrupt the regular de-
crease in the amount of precipitation until we rench the base of
the Rocky Mountains. From this line westward to the Sierra
Nevada, we find the couditions of rainfall which are iucident to a
monnlain country accompanied by a dry atmosphere. Taking the
Cordilleran region as a whole, with the excei'iion of that part
lying west of the Sierra Nevada and Cascades, the rainfall proba-
bly does not average more than 10 or 15 inches aiiuually. This,
however, is not deposited uniformly over the country ; there are
certain conditions under which the rainfall in some parts of this
region is much greater than in others. Other things being equal,
the higher the latitude and the greater the altitude, the greater will
be the rainfall. Under this rule the more northern parts of the
Cordilleran region enjoy a greater rainfall than the southern parts.
The mountains aud high plateaus are better watered than the low
lands. The best-watered parts of this region are the northern
[arts of Washington and Idaho, the western part of Montana,
northwestern Wyoming, which includes the elevated region known
as the Yellowstone National Park, and the high plateaus and
ranges of central Colorado. The most arid portions, and those
which receive the least rainfall, are western Arizona, southern
Nevada, and southeastern California. Although throughout this
region we have but few and scattered observations of rainfall, the
relative amount can be predicted with a considerable degree of
certainty by the character of the vegetation. Everywhere arbo-
rescent vegetation implies a considerable amount of rainfall, and
accordingly we find the higher plateaus, the mountains, and the
regions in the higher latitudes covered with forests. A second
zone of rainfall is indicated by the bunch and gama grasses which
cover the plains and most of the mountain valleys. They indicate
a rainfall not in general sufhcient for the needs of agriculture. A
third zone is indicated by Arte7msia, or "sage bruslj," as this char-
acteristic western shrub'is popularly called; while a fourth zone
is indicated by the cactus, the yucca, or by an absence of all vege-
tation whatever.
As has been suggested heretofore, the rainfall in the Cordilleran

region east of the Sierra Nevada is in general insufl^cieut for the
needs of agriculture, excepting in a few isolated areas where loca)
topography induces a rainfall greater than the normal one. In
that section, irrigation is everywherenecessary for the production
of cereal crops. Generally it may be stated" that a less annual
rainfall than 20 inches, or less rainfall than I'J'^ inches during the
growing season of crops—that is, during the spring and summer

—

is insurticient for their successful cultivation; and where this sup-
ply is not furnished naturally, an equivalent must be supplied by
means of irrigation. This limit is reached along a line running
approximately on a meridian, aud passing through the middle of
Dakota, western Nebraska, western Kansas, and central Texas. In
the neighborhood of this line, and extending [lerhaps a degree on
each side of it, is a debatable ground, where, in some seasons, the
rainfall is sufficient for all crops, while in others it is iusuftlcient.
This is Powell's subhumid region. As a rule, wherever irrigation
is necessary, the possible extent of agriculture, and in conse-
quence the possible density of settlement, are dependent upon the
amount of water carried in the streams. In most I'arts of the Cor-
ailleran region, there is apparently a far greater amount of land
suitable for cultivation than can e\er be irrigated. even under the
most economical distribution of water. Concerning this point,
however, we are at present much in the dark, the capacity of few
streams having been measured, even approximately. Uiider the
wasteful system of irrigation at present practiced throughout the
West (except in some portions of southern California), the limit
of settlement will very soon be reached, so far as the population
is dejieudent upon agriculture.
A question which has assumed practical importance of an almost

national character is the effect of the planting of trees and the
cultivation of the soil upon climate, many high authorities main-
taining that these causes produce an increase in rainfall, and con-
sequently that i» is possible to redeem the whole Cordilleron
region by a judicious system of cultivation and tree-planting, par-
ticularly of the latter." It is doubtful whether that effect can be
jjroduced by this or by any other means within the power of man.
Such facts as we have within the form of rainfall records in the Cor-
dilleran region do not substantiate the theory. the records showing
that the rainfall has not increased in the regions cove: ed by our bor-
der settlements since their earliest formation. At the same time,
it seems highly probable that a change has been produced, which^
while not affecting the climate, has modified decidedly the condi*
tions of moisture. The effects of cultivation upon the soil in cov-
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ering It with vegetation, and especially with trees, has in eeneralbeeu to retaiu the moisture upon and iu the soil, lustead ofallow-ug It to run direc'tly off iuto the streams, or to be taken up at onceby evaporatiou. In other words, a much larger proponiou of therainfall IS rendered eftective for agricultural purposes. Thisellect
is already very marked throughout Dakota, Kansas, and Nebraskaand even to some extent iu Utah and Colorado

It remains to sketch the rainfall of the Pacific coast. It is in allrespects peculiar, and different from that of the rest of the countryThere along the whole coast, and extending eastward as far as tlieSierra Nevada and the Cascade range, well-defined wet and dryseasons—the former corresponding to the eastern wiu ter. the latter
to the eastern summer. Taking the year through, the rainfall isvery much heavier m the northern part of this section than in thesouthern. In western Washington Territory, It rains almost con-stantly for SIX months of the year, while even in the wet seasonthe supply of rain in southern California is scantyAn explanation of this peculiar climate is to be found in theocean currents and the prevailing winds. The winds on thewesterncoast are.asarule, the "anti-trades," blowing from thewest and southwest. These winds pass, on nearing the coast, overthe great Japanese current, which north of Oregon, is relatively tothe land, a warrn current, while south of Oregon it is. relatively
a cool current. In passing over this portion of the sea, the atuio's-phere becomes surcnarged with moisture. In reaching the coast
the am^ount of precipitation ,;rom this moisture-laden atmosphe

?!

depends upon the change of temperature which it encounters
North of Oregon, the land being, as stated above, colder than the
sea, there is great precipitation, ^yhile south of that state the laud
being the warmest, the precipitation decreases, till in southern
California, w-here the difference between the sea and land tem-
perature IS the greatest, it is almost nothing. The line of demark-
ation between the different temperatures varies with the seasou,
ranging northward in the summer and southward in the winter,
thus giving the alternations between the wet and dry seasons soecunar to this coast. The influence of the mountains of the
acihc coast, although not sufficient to account for all the phe-nomena of this climate, still plays a very important part in it The

ascent of the warm currents up the mountain sides of course coolsthem very greatly, and causes them to deposit whatever remaining
moisture they may contain. To illustrate the extent of the action
of mountain ranges, it may be stated that, although in the valley
01 the San Joaquin the rainfall is very light, vet, upon the high
Sierras it has been found to reach 90 inches in a" single year
The colder months in the United States, including May and Sep-tember of the warmer months, precipitate most of the" rain andsnow which falls m what are called general storms. Most of theram falling before the middle of June in the latitude of Washing-

ton is in storms of two or three days' duration. A south or south-
east wind, with high temperature and a palpable sense of prepara-
tion, usually begins the change; east and northeast winds follow
next for a day or more, during which most of the rain falls, and
west and northwest winds blow with unusual strength for two
days following, restoring the equable and average weather for the
month. In the Northern States, a greater number of months is in-
cluded in those of general rains, which may occur in every month
of summer, though they rarely do so. Iu the Gulf States tlie period
of summer showers is more extended generally, though where the
hurricanes of August and September occur, as tliey do in all the
Southern States bordering the Gulf and the Atlantic, the number
of extended rains in the summer is more nearly equal to that inNew York and New England. In the southwest.at a distance from
the coasts, they are rare from the close of April to the middle of
October; iu the interior farther west they are equally rare, and on
the Pacific const they belong only to the rainy months. But on
the Pacific the rains have little, if any. correspondence at any sea-
son with those east of the Rocky Mountains.
Some general distinctions should be made at the outset of the

examination of storms in the temperate latitudes. The hurri-
canes, typhoons and tornadoes, each of which more generally be-
long to the tropics, frequently enter these latitudes ib their origi-
nal forms, and subsequently become blended with the forms which
originate here, either bv encountering one of these, or by puttin"
on such forms by a gradual process of change. The West India
hurricanes impress their character on a series of successive or

'

continuous storms along the Gulf Stream in nearly every case of
their approach to temperate latitudes, and the tracks of' these in
the western Atlantic and along the coast present the most fre-
quent instances of the mingling of storms which were orieinallv
wholly different with the widely extended rains above the 35th
parallel.

- The observations with respect to the general winter storms of
the United States may be stated as follows:

1. The general winter storms of the United States often cover
an area of from three to five hundred miles in diameter, which
area is usually oblong oroval, with its greatest length from south-
west to northeast.

2. They all move eastward with the westerly winds of the belt
where they are formed, and in a line with the isothermals of the
month in which they occur—coming from a point north of west
at the Mississippi river, and leaving the Atlantic coast in a direc-
tion north of east. This course conforms in both cases to the
course of the isothermals; or. in other words, they do not leave
the measure of heat where ohey originate to go into colder or
warmer climates.

3._ Their mo\'ement is generally at the rate of movement of the
air iu these latitudes, or nearly twenty miles per hour; but It may
be much greater, or very little'.

4. They may be initiated at all points of this belt, and at any
meridian, and they have equally no point at which they are more
likely to become e'xhaustea and' to disappear than any other.

•5. They are more violent at the Atlantic coast and' at the Gulf
Stream than elsewhere, because the contrast of land and sea air is
there very great in the colder seasons, and because the direct line
of their progress carries them into a belt of high temperature.

23—29

When the contrast is not great, as in the warmer months, there Isno decided increase of severity there.
«. They are more generally attended by northeast winds than Northeastany others duriug the first half; or. in other words, the rarefied windsarea almost always Induces a draft from that quarter first, and itcontinues over most of the district in which a draft contrary tothe general movement Is created.
7. None of the winds from other than westerly points are winds

Of propulsion, or propagated from their apparent point of origin

-

they are^all. including a portion from the west, winds of aspira-
tion, induced by the agitation, or by the disturbance of equilib-rium itself. ^

s. AH the movements and processes are usually carried pastthe mean by the forces set in motion iu these storms; the mini-mum of heat, moisture, clouds and winds, following the removal
of the excess of the first two; and this minimum, though a calmand quiescent state, is itself an extreme and not an average con-
dition m these latitudes.
Tornadoes have less connection with general storms than hurri-canes though they often exist as the nucleus of a general raininland, and. though belonging to the summer uiaiuly. thev aresometimes found iu storms of mid-winter. The term (';r».iV/r, isone properly limited to local storms of excessive violence, afflict-ing but a narrow strip of surface a few miles iu length, and usuallywhile no storms of consequence exists anywhere in the vicinity

but sometimes as the nucleus of an extended rain. The leadiue
characteristic is intense electrical action, and several lines orthreads of tornado force are sometimes developed in a wide
stratuni of air of high temperature with clouds and rain, particu-
larly If m a cool mouth, or when the general storm is of muchmore than the usual excess of temperature. These may be ex-
h!iustc-d after traversing a short path, and may reappear, without
disturbing the general condition and without producing any con-formity to their peculiar violence in the whole area covered bv
the ram. as the hurricanes of the Atlantic do.
These hurricaues evidently control the movements of any storm Hurricane,or conditiou with which they come in contact, superadding to it

"""^"canea.
the characteristics of hurricane violence, until this violence be-comes exhausted by distance, while tornadoes have no general
mlluence whatever. The following extract is taken from thereport on tornadoes for 1880. bv Mr. John P. Finley:

t".'^ ™,?''. Pi'epared to show tlie entire topogranh'v of that portion
of the United States included within the meridians of 89' and lOPwould plainly illustrate an imiiortant truth in the tornado prob-
lem—viz., that there is not another section of our vast domainwherein there exists opportunities so unlimited for the unob-
structed mingling and opposition of warm and cold currents and
ciirreuts highly contrasted in humidity. As an area of low
barometer (not necessarily a storm area) advances to the Lower
Missouri valley warm and cold currents set in toward it from thenorth and :iouth respectively, which, if the low pressure con-
tinues about stationary for some time, ultimately emanate from
the warm and moist regions of the Gulf and the col'd and compara-
tively dry regions of the British Possessions. Here lies the kev to
the marked contrasts of temperature and moisture, invaria'bly
foretelling an atmospheric disturbance of unusual violence forwhich this region is peculiarly fitted bv Nature, and in apparent
recognition of which it has received the euphonious title of the
battle-ground of tornadoes.' It cannot be disputed that, so far

as the history of tornadoes is concerned, the majority have
occurred over this region, because of its peculiar topography
irom the Gulf northward to the central portion of the Lower
Missouri vall-.y, and from the British Possessions southward to
the same locality, there is permitted an entirely free movement of
the air; nothing in the shape of earth or water exists to modify
Its character, except, perhaps, to intensify the contrast of attri-
butes. Over Texas. Louisiana, Arkansas, 'and Indian Territory
occurs a broad expanse of rolling surface— sometimes abruptly
hilly, but on the whole presenting a sameness of outline to amarked degree. Similarly conditioned are the States of Min-
nesota. Iowa. Nebraska, and the eastern half of Dakota Territory
West of the lOIst meridian we find a rugged and abrupt country
traversed by great mountain chains, which deflect the course and
modify the temperature and moisture of passing currents. On
the east side of the 89th meridian, the Great Lakes introduce
an equally important factor into the modification of passing
currents."
As to the duration of the tornadoes observed in the year 1879

he writes

:

"The time of passing any point was variously estimated from
five seconds to two minutes. 'Quicker than thought,' was an
expression often used as conveying the observer's idea of the
rapidity of destruction. Estimating the average diameter of the
cloud at IJO foet. and its average velocity at a mile in two minutes,
we have i:s mean duration at any one point, about ten and a halt
seconds. There were times in the i>assage of the cloud when it
appeared to remain almost stationary, whirling upon its narrow
base like a top; again it was reported as moving no faster than a
horse gently galloping, but only for half a mile or so. when it
would make up for lost time by dashing forward at a rate of 50 or
rtO miles per hour, and then gradually working down to its accus-
tomed velocity of about 'SO miles per hour."
The storm of March 11-14, 1888. deserves a notice In this con- Storms of

nection -for. although not a tornado, it caused much suffering. March
Its most interesting feature was the extraordinary amount of 1888
snow which fell: and as this fall took place in the most densely
settled part of the country, and caused a complete stoppage for
several days of all intercourse between New York and the adjacent
cities, it was. probably, of all the storms which have occurred
since this country was settled—the one which gave rise to the
largest amount of comment. The average snow fall in central
Connecticut and over a large part of eastern New York exceeded
forty inches, and in places this was piled up in drifts of from
fifteen to forty foet in height. The maximum precipitation re-
ported (5.78 inches) was at Middletown, Conn. 'This remarkab''
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aud a cold wave coming from the west.

THE FORESTS OF NORTH AMERICA.

Tho Xnrth American continent, or that part of it situated north

of Mexico wt"h win alone be considered here, may I'e conven-

fintW div ded, with reference to its forest geogiavihy, into the

AH«mic lid Pacific regions, by a Hue following the eastern base

•nf the Rocky JlountaiSs aud ils outlying eastern ranges from the

Ar, HP circle to the Kio Grande. The forests which cover these

two diWsious of the continent differas widely,in natural features

cmpistSS. and distribution as the climate and topography of

^reasteru America differ from the climate aud topography of the

^^LiHc ™ope The causes which have produced the dissimilar

-,a position of these two forests maybe sought lu the cliimatic

: (litious of a geological era earlier than our own and m the

acufaltopo|raphical formation of the continent; they need not

^
The°fo'eti''ofihe Atlantic and Pacific regions, dissimilar in

composition in the central part of the continent, are united at

the Sor h by a broad belt of subarctic forests, extending across

he continent north of the fiftieth degree of latitude. One-halt

Df the species of which this northern forest is composed extends

?rom the Atlantic to the Pacific; and its genera ea ures, a-

ho gh differing east aud west of the continental divide, in

'ouformitv wi^th the climatic conditions peculiar to the Atlaut c

iud the Pac iflc sides of the continent, still possess considerable

Saiformity The forests of the Atlantic aud the Pacific regions are

Slso uu ted at the south by a narrow strip of the "o™ e;?"'''"
J°

the plateau of northern Mexico, here extending uorthw ard into

the United States. Certain characteristics ^I^^fes ^^J "^ "°f?
• jiteud from the Gulf of Mexico to the shores of the Pacific, and

nhilethe peculiar features of the eastern and the western slopes o

he interiir mountain system of the contiueut are still maiutaiucd

here, the Atlantic aud Pacific regions of the Mexican^ forest belt

of the Atlantic region, reach here the northern limits of their dis-

tribution, as do the chestnut, the sassafras, the tulip tree, the

magnolia (here represented by a single species), the red cedar, the

tupelo, the svcamore, the beech,and other important genera.
„„„,^„„

The \iiuthirn M<irilimr Pine K'it extends from the thirty-sixth Southen
degree of north latitude along the coast in a iiarrow belt, varying pine l-fllt

from one hundred to two hundred miles in width, as far south as

Cape Malabar aud Tamya bay; it stretches across the Florida

peninsula aud along the coast of the Gulf of Mexico until the

alluvial deposits of the Mississippi are encountered: it reappears

west of that river in Louisiana, north and south of the Red river,

and here gradually mingles with the deciduous forests of the

Mississippi basiu in Arkansas aud eastern Texas. This belt is

well characterized by the almost continuous growth, outside of

the broad river bottoms and the immediate neighborhood of the

coast, by the opeu forest of the long-leaved pine (P. jjadisms).

The live oak. the palmetto, and various species of pme charac

terize the coast forest of this regiou ; through the river bottoms

and along the borders of the shallow ponds, scattered through the

pine forest, different gums, water oaks, hickories and ashes,

attain noble dimensious. The southern cypress (Taxudium),

although extending far beyoud the limits of this natural division,

here attains its greatest development aud value, and, next to the

long-leaved pine, may be considered the characteristic species of

'Ve"/)"-w'o^^i^o'Tsf 0/ the Mississippi Ba.in and the Atlantic Decidiiow

Plain occupies, with two unimportant exceptions to be considered forest,

hereafter, the remainder of the Atlantic regiou. Through this

deciduous forest, w here peculiar geological features have favored

the growth of Cmni,ra:e. belts of pine, growing gregariously or

mixed with oaks and other broad-leaved trees, occur especially

upou some portions of the Atlantic plain and toward the limits of

the Southern Maritime Pine Belt, west of the Mississippi river.

The characteristic features of the forest of this whole region are

found however, in the broad-leaved species of which it is largely

composed Oaks, hickories, walnuts, magnolias, and ashes give

variety aud value to this forest; aud here with the exception of a

few species peculiar to a more northern latitude, the deciduous

The Atlan-
sio region.

..„ *.„^„, The region occupied
Forest, except towards its southwestern limits, emoys a

ain-fall • it is divided bv innumerable streams aud lakes,

nric in sMdiiinv nrfifts oftcu of Etcat extent. The nature

Northern
pine belt.

possess many general features in common. Typical North Amer
fcau species, moreover, peculiar to the forest of the Atlantic

or Sf the Pacific, mingle upon the Black hillit of Dakota, and upou

the Guadalupe and other mountains of western Texas, the ex-

trenie easterli ridges of the Rocky Mountain range, and the out-

posts between the Atlantic aud the Pacific regions

The forests of the Atlantic region maybe considered under six

natural divisions: the Northern Forest the Northern P'"eBe It

the Southern Maritime Pine Belt, the Deciduous Forest of the

Mississippi Basin, aud the Atlantic Plain, the Semi-tropical iorest

of F^lorida, and the Mexican Forest of Southern Texas.

These natural divisions, although composed in part of species

found in other divisions and possessing many general features m
common, are still for the most part well characterized by pre-

dominant species or groups of species, making such a separation

natural and convenient.
, „„„ „t

The \iirlhrrn Fun si stretches along the northern shores of

Labrador nearly to the sixtieth degree of north latitude, sweeps

to the south of Hudson bay, and then northwestward to withm
the \rctic circle. This Northern Forest extends southward to

the fiftieth degree of north latitude on the Atlantic coast, and

nearly to the fifty-fourth degree at the 100th meridian. It occupies

10 degrees of latitude upon the Atlantic sea-board and nearly iO

degrees in its greatest extension north aud south alougtheeastern

base of the Rocky Mountains- The reeion occupied by this

Northern F
copious rai.^ , — .

and abounds in swampy areas often of great extent,

of the surface and the low annual mean temperature check the

spread of forest growth, aud reduce the number of arborescent

species, of which this forest is composed, to eight. 01 these, four

cross to the Pacific coast, while the remainder, with a single

exception, are placed west of the continental divide by closely

allied forms of the Pacific forest. The white and the black spruccr

are characteristic trees of this region; they form an open, stunted

forestupoQ the low divides of the water-sheds, aud reachahigher

latitude than any other arborescent species of the continent; the

valleys aud widebottomsare clothed with broad sheets of poplars,

dwarf birches and willows. The forest of this entire region is

scattered, open, stunted, aud of no great economic value. It em-

braces, south of the sixtieth degree of north latitude, the northern

extension of the great midcontinental plateau, which will be

considered hereafter. ,. , „• ,. ,, t„„A =
South of the Northern Forest the ^orthcrn Pine Belt extends

from the Atlautlc coast to the ninety-sixth meridian of longitude;

east of the Appalachian Mountain system it extends souuh oyer

nearly6 degrees of latitude, with a long, narrow spur following

the higher Alleghanv ridges for nearly 3 degrees farther south;

west of the Alleghanv Mountains, in the regiou 01 the great lakes,

the pine forest is replaced south of the forty-third degree of lat-

itude bv the deciduous growth of the Mississippi basin. The sec-

ond division of the Atlantic forest may be characterized by the

white pine (Pinus Strobus), its most importaut if not its most
generally distributed species. East of the Appalachian system

this tree often forms extensive forests upon the gravelly drift

plain of the St Lawrence basin, or farther south aud w est appears

in isolated groves, often of considerable extent, scattered through

the deciduous forest. Forests of black spruce are still an irnpor-

taut feature of this regiou, especially at the north ;
and within its

boundaries the hemlock, the yellow cedar, the basswood, the

black aud white ash, the sugar-maple and several species 9!

birch and elm find their northern limits, and the center of their

most important distribution. The hickories and the oaks, charac-

teristic features of the deciduous forests of all the ceutral poruon

•See Winslow Upton, in Am. Mot. Jour., May, 1888.

trees of the Atlantic region attain their greatest development and

value Upon the slopes of the southern Alleghany mountains and

in the vallev of the lower Red river, regions of copious rainfall

and rich soil, the deciduous forest of the continent attains iin-

surpassed variety and richness. Upon the Alleghany mountains

northern aud southern species are mingled, or are only separated

by the altitude of these mountains; rhododendrons, laurels, and
magnolias here attaining their maximum development, enliven

the forests of northern pines and hemlockswhich clothe the flanks

of these mountains, or are scattered through forests of other

broad-leaved species. The cherry, the tulip tree, and the chestnut

here reach a size unknown in other parts of the country. Ihe

forest of the Red river valley is hardly less varied. The northern

species which the elevation of the Alleghany mountains has car-

ried south are wanting, but other species neculiar to the southern

Atlantic and Gulf coasts are here mingled with plants^
°L-,

southern deciduous forest. The seven species of (arya (the hiL'k-

orios) are uowherc else closely associated. A great variety of the

most important oaks grow here side by side ; here is the center of

distribution of the North American hawthorns, which do not else-

where attain such size and beauty. The osage orange is pectiliar

to this region; the red cedar, the most widely distributed 01

American Conifera-, the southcru and the yellow pine {Pinus

pnlijstris a.Dii mitis) here reach their best development. Just otit-

side of this region, upon the •' blufT" formation of the lower Mis-

sissippi valley and of western Louisiana, the stately southern mag-
nofia, perhaps the most beautiful of the North American trees, and
the beech, assume their greatest beauty, and give a peculiar charm
to this southern forest.

, . . , . . j ,„ „„„
The western third of the Atlantic region is subjected to very

different climatic conditions from those prevailing in the eastern

portiou of the continent; it consists of an elevated plateaii, which
i"lls away from the eastern b.ase of the Rocky Mountains, forming

what is known as the Great Plains. This great interior region, on
account of its remoteness from natural reservoirs of moisture,

receives a meager aud uncertain rainfall, suflicient to insure a

growth of herbage, but not suflicient to support, outside the nar-

row bottoms of the infrequent streams, the scantiest forests.

This treeless plateau exteuds north to the fifty-second degree of

north latitude ; it follows southward the trend of the Rocky
Mountains far into Mexico, extending eastward at the point of its

greatest width, in about latitude 40° N., nearly to the ninety-

Seventh meridijin. This whole region is generally destitute of

forest. The narrow bottoms of the large streams are lined, how-

ever, with willows, poplars, elms, aud hackberries—trees adapted

to flouri.-ib under such unfavorable conditions. These dimmish In

size and number with the rainfall, and often disappear entirely

from the banks of even the largest streams toward the western

limits of the plateau, south of the forty-fifth degree of latunde.

North aud east of these central treeless plains a belt of prairie

extends from the sixtieth degree of nortn latitude to southern

Texas. The average width east and west of this prairie region,

through much of its extent, is not far from 150 miles. Its eastern

exteusion, betweeu the fortieth and forty-fifth degrees of latitude,

is much greater, however, here reaching the western shores of lake

Michigan, aud forming a great recess in the western line of the

heavy forest of the Atlantic region with a depth of nearly CW miles

The transition from the heavy forest of the eastern aud centra

portions of the Atlantic region to the treeless plateau is gradual

The change occurs within the prairie regions. Here is the strip of

debatable ground, where a continuous struggle between the foresl

and the plain takes place. There is here suflicient precipitation 01

moisture to cause, under normal conditions, a growth of open
forest: but. so nicely balanced is the struggle, that any interference

qnicklv turns the scale. Trees planted within this prairie belt

thrive'if protected from fire and the encroachment of the tough

prairie sod, and so extend the forest line westward; if the forest
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wbich fringes tliu eastern edge of the prairie is destroyed, it does
not soou rcKaiu uodsessiou of the soil, aud the prairie is Kraduallv
pushed eastward.
The easteru Hue of the plain, where arborescent vegetation is

confined to the river bottoms and which divides it from the
prairie where trees grow naturally, to some extent, outside of the
bottoms, and where they mav be made to grow under favorable
conditions everywhere, is delermiued bv the rainfall enjoved bv
this part of the continent. The extreme easteru point reached bv
this line is found, upon the fortieth degree of north latitude, near
the northern boundary of the stale of Kansas. North of the
fortieth degree it gradually trends to the west, reaching the
eastern base of the Rocky Mountains in about latitude 52^. This
uorthwestern trend of the eastern plain line mav be ascribed to
the comparatively small evaporation which takes place during the
shorter summer of the uorth. and to a slight local increase of
soring and summer rainfall. South of the fortieth degree the
plain line gradually trends to the souihwcst uuder the influence
of the Gulf of Mexico, reaching its extreme western point in
Texas upon the one huudreth meridian.
Other causes, however, thau insuflicient rainfall and a nicelv

balanced struggle between the forest and the nluiu, have preventec^
the general growth of trees in the prairie region castof the ninctv-
fifth meridian. The rainfall of this region is sutlicient to insure
the growth of a heavy forest. The rain falling ui)on theprairir^
of Minnesota. Wisconsin, Iowa. Illinois, and Missouri equals
in amount that enjoyed by the Michigan peninsula and the
whole rogiou south of lakes Ontario and Erie, while prairies
exist within the region of the heaviest forest growth. It is not
want of sufficient heat, or of sufficient or equallv distributed
moisture, which has checked the general sjiread of forest over
these prairies. The soil of which the prairies are composed, as is
shown bv the fact that trees planted ujiou them grow with vigor
and rapidity, is not uusuited to tree growth. It is not, perhaps,
improbable that the forests of the Atlantic region once extended
continuously as far west, at least, as the uiuetv-fifth meridian,
although circumstantial evidence of such a theory does not exist

;

and the causes which first led to the destruction of the forests in
this region, supposing that they ever exi.sted. cannot, with the
present knowledge of the subject, be even guessed at. It is, how-
ever, fair to assume that forests once existed in a region adai)ted.
Dy climate, rainfall, and soil, to produce forests, and that their
Kbseuce under such conditions must be traced to accidental causes.
It is not difficult to understand that the forest once destroyed
over such a vast area could not easily regain possession of the
soil protected by an impenetrable covering of sod and subjected
to the annual burnings which have occurred down to the present
time: while the force of the wind, unchecked by any forest
barrier, over such au area would, even without the aid of tires.

have made the spread of forest growth slow and difficult. The
assumption that these eastern prairies may liave once been
covered with forests is strengthened by the fact that since they
have been devoted to agriciilture, and" the annual burning has
been stopped, trees which were formerly confined to the river
bottoms have gradually spread to the uplands. 8mall jirairies
situated just within the western edge of the forest have entirely
disappeared within the memory of persons still living; the oak
openings—open forests of large" oaks through which tlie annual
fires played without greatly injuring the full-grown trees—once
the characteristic feature "of these prairies, have disappeared.
They are replaced by dense forests of oak. which only require
protection from fire to spring into existence. In western Texas,
the mesquit, forced by annual burning to grow almost entirely
below the surface of the ground, is, now that prairie fires arc
less common and destructive, spreading over what a few years ago
was treeless prairie. The prairies, then, or the eastern portions
of them situated iu the region of abundant rainfall. are fast losing
their treeless character, and the forest protected from tire is

gradually gaining in every direction; regions which fifty years
ago were trt^eless outside the river bottoms now contain forests
covering 10 or even 20 per cent, of their area. These eastern well-
watered prairies must not. however, be confounded with their
dry western rim adjoining the plains—the debatable ground be-
tween forest and plain—or with the plains themselves. There is

now no gradual, constant spread of forest growth upon the plains.
They are treeless on account of insufficient moisture to develop
forest growth; and while trees may. perhaps, if planted, survive
during a few years beyond the western limits of the prairie as here
laid down, the permanent establishment of forcst-s there does not
seem practicable, and. sooner or later, a period of unusual drought
must i>ut an end to all attempts at forest cultivation iu a region of
such insufficient and uncertain rainfall.

It remains to consider the Srmi-tropical Forest o/ Florida and the
Mexican Forest nf Soulhern Trj:as.

A group of arborescent species of We^t Indian origin occupies the
narrow strip of coast and islands of southern Florida. This belt
of semi-tropical vegetation is confined to theimmediate neighbor-
hood of the coast and to occasional hummocks or islands of high
ground situated in the savannas which cover a great portion of

southern Florida, checking, bv the nature of the soil and want of
drainage, the spread of forest growth across the peninsula. This
semi-tropical forest belt reaches cape Malabar on the east and the
shores of Tampa bay on the west coast, while some of its represent-
atives extend fuUv 2 degrees farther uorth. It is rich iu compo-
sition: nearlv a "quarter of all the arborescent species of the
Atlantic forest are found within this insignificant region. The
semi-tropical forest, in spite of its variety, is of little economic
importance. The species of which it is composed here reached
the extreme northern limit of their distribution: they are gen-
erallv small, stunted, and of comparatively little value. Certain
species. however, attain respectable proportions; the mahogany,
tne mastic, the roval palm, the mangrove, the sea-grane, the
Jamaica dogwood, the manchiueel. and other species here become
considerable and important trees. ,,. , ,

In western and southern Texas the trees of the Mississippi

basin, checked by insufficient moisture from farther extension
southward outside the river l)Ottonis, are replaced by species of
the plateau of northern Mexico. The streams tlowi'ug into the
Gulf of Mexico are still lined, however, east of the one-hundredth
meridian, with the species of the Atlantic basin, which thus reach
southward to beyond the Kio Grande. The Mexican forest belt
of Texas extends from the valley of the Colorado river, near the
ninety-eighth meridian, to the Kio Grande. It touches the coast
not far from the Nue<'es river, and extends to the eastern base
of the mountain ranges west of the Tecos; here the species of
which it is composed mingle with those peculiar to the I'acific-
Mexican forest. The forest of this region, like that of all countries
of insufficient moisture, is open, stunted, and comparatively of
little value. It is characterized by enormous areas covered with
chaparral (dense and often im]>enetrable tbii'kets of thorny shrubs
and small trees), by a stunted and occasional arborescent' growth
upon the hills and plains, and by fringes of heavier timber along
the river bottoms. The most valuable and i.erhai)S the most char-
acteristic species of this whole region—the mesquit—extends to
the Pacific coast. With this excei'tion, none of the arborescent
species peculiar to this region attain any considerable size or im-
uoriauce. although the forest of small junipers which cover the
low limestouc hills of the Colorado valley are locally valuable in
a country so generally destitute of trees. The region immediately
adjoining the l!io Grande abounds iu different si>ecies of Acacia,
Lmru-iiii, and other Mexican I.e'/iniiiii<t)iU'i;nu<i farther west, upon
the dry plains of Uie Presidio, the Sponish bayonet ( Yucca baccnta)
covers wide areas with a low, open, and characteristic forest
growth.
The Pacific forest region is coextensive with the great Cordille- Pacific

ran Mountain system of the continent. The causes which have region.
influenced the present position and density of these forests must
be sought in the peculiar distribution of the rainfall of the
region. The precipitation of moisture upon the northwest coast
is uneoualed by that of any other part of the continent. It
gradually decreases with the latitude until, in Southern Califor-
nia, the temperature of the lund so far exceeds that of the ocean
that precipitation is imi)Ossible through a large part of the year.
The interior of all this great region, shut ofT by the high mountain
rauKcs which face the ocean along its entire extent, is very imper-
fectly supplied with moisture. It is a region of light, uncertain,
and unequally distributed rainfall, heavier at the uorth. as
upon the coast, and decreosiug gradually with the latitude in
nearly the same proportion. This entire region is composed of a
mass of mounxain ranges with a general north and south trend,
separating loup and generally narrow valleys. The precipitation
of moisture within the interior region is largely regulatea by the
position of the mountain chains. Warm currents ascending their
sides become cold, and are forced to deposit the moisture they
contain. It follows that, while the interior valleys tre rainless
or nearly so. the mountain ranges, and especially; the high ones,
receive during the year a considerable preci[»itation of both rain
and snow. If the distribution of the forests of any region is
dependent upon the distribution and amount of moisture it re-
ceives, forests exceeding in density those of any other part
of the continent would be found upon the northwest coast;
they would gradually diminish toward the south, and en-
tirely disappear near the southern boundary of the Inited States;
wliile the forests of all the interior region, from the summit of
the principal Coast Ranges to the eastern base of the Koeky
Mountains, would be confined to the Hanks and summits of the
mountains. These forests would be heavy upon the high ranges,
especially toward the north ; they would disappear entirely from
the valleys and low mountain ranges. An examination of the for-
ests of the Pacific region will show that, in general distribution
and density, they actually follow the distribution of the rainfall
of the region. These forests well illustrate the influence of mois-
ture upon forest growth. Within the Pacific region, the heaviest
and the lightest forests of the continent coexist with its heaviest
and lightest rainfall.
The forests of the Pacific region may be considered under four The Pacllki

divisions: the Northern Forest, the Coast Forest, the Interior For Forest.
est, and the Mexican Forest-
The yortheni Fore^^t of the Pacific region extends from nearly the

seventieth to about the fifty-eighth degree of north latitude, or,
immediately upon the coast, is replaced by the Coast Forest nearly
2 degrees farther north; it extentls from"the continental divide,
here mingled with the Northern Forest of the Atlantic region, to
the shores of the Pacific. The southern limit of this open, scanty
Northern Forest, composed of species which extend across the con-
tinent, or of species closely allied to those of the Northern Forest
of the Atlantic region, is still imperfectly known, especially in the
interior. The determination of the southern range in 'Alaska
aud British Columbia of several species, as well as the northern
range here of a few others, must be still left to further exydor-
ation. The white spruce, the most important and the most
northern species of the forest of the North Atlantic region, is here
also the most important species. It attains a considerable size as
far north as the sixty-fifth degree, forming, in the valley of the
Yukon, forests of no little local Importance. The canoe birch,
the balsam poplar, and the aspen, familiar trees of the North At-
lantic region, also occur here. The gray nine and the balsam fir

of the Atlantic region are replaced by allied forms of the same
genera. The larch alone, of the denizens of the extreme Northern
Forest of the Atlantic coast, finds no congener here In the northern
Pacific forest.
The Pacific Conut Forest, the heaviest, although far from the most

varied, forest of thecontiuent, extends south along the coast in a
narrow strip from the sixtieth to the fiftieth parallel; here it

widens, embracing the shores of Puget sound ann extending east-

ward over the high mountain ranges north and south of the
boundary of the I'niled States. This interior development of the
Coast Forest, following the abundant rainfall of the region. Is

carried northward over the Gold. Selkirk, and other interior
ranges of British Columbia, in a narrow 9pur extending north
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**Th'e''cokst Forest south of the fiftieth degree of latitudeocpu-

the eastern Yimits of the Coast Forest, whiohgrad . . , ,-

petrfsouth of the thirty-fifth parallel, although still carried by
peaiS »wit^^

^ ^^^ ^A,,th^^,x t'rxaal K H 11 (rp llPArlv tO thc SOUth

Tbe red fir

the hieh ridges of the southern Coast Range nearly

e7S boundary of the United States. The Coast Forest, like the

forest.^ of the whole Pacific region, is largely composed of a few

coniferous species, generally of wide distribution. The absence of

b?oad leaved trees Fn the Pacific regiou is striking
;
they uowhere

form great forests, as in the Atlantic regiou ;
when they occur

thev are confined to the valleys oi the coast and to the banks of

mountain streams, and, economically, are of comparatively litt e

value or importance. The characteristic and most valuable

species of the northern Coast Forest are the Alaska cedar

(Chavueci/pnris). the tide-land spruce, and the hemlock. These

form the principal forest growth which covers the ranges and

islands of the coast between the sixty-first and fiftieth parallels.

Other species of the Coast Forest reach here the noriheru limits

of their distribution, although the center of their greatest develop-

meut is found farther south.
, » j -^ i .^,-

The red fir (Ps, uili:tsui:u),1.he most important and widely dis-

tributed timber tree of the Pacific regiou, reaches tne coast archi-

jelago in latitude 5P ; farther inland it extends fully 4 degrees

larther north, and in the region of Puget sound and through the

Coa^t Forest of \Va.shington Territory and Oregon it is the prevail-

ing fore-it tree. The characteristic forest of the northwest coast,

although represented by several species extending south as far

as cape Meudiciuo, uear the fortieth parallel, is replaced south of

the Rogue River valley by a forest iu wnich forms peculiar to the

south rather than to the north gradually predominate. Ihe forest

of the northwest coast reaches its greatest density and variety in

the narrow regiou between the summits of the Cascade Range and

the ocean North of the fifty-first parallel it gradually decreases

r,

n reaches southward along I ing thirty miles in width at the points of its greatest development.
"

,T"-w.!?prn ranees of thi The heaviest growth of the redwood forest occurs north of the bay

of San Francisco; and here, along the slopes and bottom of the

narrow canons of the western slope of the Coast Range, the maxi
mum productive capacity of the forest is reached. No other

forest of similar extent equals in the amount of material which

they contain the groups of redwood scattered alone the coast of

northern California. The red fir reaches, in the California Coast

Range, a size and value only surpassed in the more northern for-

ests of the coast; the yellow pine is an important tree in the

northern portions of this region, and here flourish other species of

the genus endemic to this region. The forest of the Coast Range

is marked by the presence within its limits of several species of

siugularlv restricted distribution. Cuprcssus macrocarpa and

Piiius iniiqvii! are confined to a few isolated groves upon the

shores of the bay of Monterey; .lii/'.'i brac(rn(a occupies three or

four canons high up in the Santa Lucia mountains; it is found

nowhere else- and Pinus Tnrrniana, the most local arborescent

species of North America, has been detected only in one or two
small groups upon the sand-dunes just north of the bay of San

Diego The characteristic forest of the Coast Range is checked

from farther southern development a little below the thirty-fifth

parallel bv insufflcient moisture, the scanty forests which clothe

the high declivities of the Coast Range farther south belong in

composition to the Sierra forests.
. , „

The heavy forest which covers the western slopes of the Sierra The Slerri

Nevada a forest only surpassed in density by the redwood belt of Nevado
the coast and the fir forest of Puget sound, occupies, in its forests,

greatest development, a belt situated between 4,000 and 8,000 feet

elevation This forest belt extends from about tbe base of Mount
Shasta at the north to the thirty-fifth parallel; farther south it

diminishes iu density and disappears upon the southern ridges of

the Coast Range just north of the southern boundary oi California.

Its greatest width occurs in northern California, where to the

south of Mount Shasta, the Sierra system is broken down into a

broad mass of low ridges and peaks. The characteristic species of

this forest is the great sugar pine (P. Lambcrlaia), which here

reaches its greatest development and value, and gives unsur-

passed beauty to this mountain forest. With the sugar pine are
^ ... ... _ _, J JI _ *!,.. ^..Hn... ..ill.. »,l'/^ iinl.lp -'OiV

in density, and south of the forty-third parallel it changes in com-
position and character. This belt of Coast Forest is only surpassed

in density bv that of some portions of the redwood forest of

the California coast. The red fir, the great tide-land spruce, the

hemlock, and the red cedar (T/iHi/a) reach here enormous dlmen-
Bions. The wide river bottoms are lined with a heavy growth of

maple, cottonwood, ash, and alder, the u rrow interior valley

with an open growth of oak. In this great coniferous forest the

trunks of trees two or three hundred feet iu height are often

only separated by the space of a few feet. The ground, shaded
throughout the year by the impenetrable canopy of the forest,

never becomes dry; it is densely covered by a thick carpet of

mosses and ferns, often of enormous size. The more open portions

of tnis forest are choked by an impenetrable growth of various

Vaccinae of almost arborescent proportions, of hazel, the viue-

maple, and other shrubs. The soil which has produced the maxi-
mum growth of forest in this region is, outside the river bottoms,

a thin, porous gravel of glacial origin, rarely more than a few

Inches iu depth; the luxuriance of vegetable growth, therefore,

illustrates the influence of a heavy rainfall and temperate climate

upon the forest. . . ,^. i.

The general character of this forest in the interior, although
composed largely of the species peculiar to the coast, differs some-
what from the Coast Forest proper iu composition and largely in

natural features. The dense. Impenetrable forest of the coast is

replaced, east of the summit of the Cascade Range, by a more
open growth, generally largely destitute of undergrowth. The

red fir. the hemlock, and the red cedar {Thtiija) are still important

elements of the forest. Less valuable species of the Coast Forest

— the white fir (,46ic.-jrQiidis), the yew, the alders, the mountain
hemlock (,Tsi(cja PuUoniana). the hawthorn, the buckthorn, and

the white pine {Pinus mo/i(/m(a)—are still represented. The

latter, a local species upon the coast, only reaches its greatest

development toward the eastern limit of this region, here forming
consiiierabie and important forests. Other species peculiar to the

Coast Forest, the maples, the ash, the oak, tbe arbutus, and the

Alaskacedar. do not extend east of the Cascades. The tide-laud

spruce is repUioed by an allied species of the interior region. The
widely distributed yellow pine (Pinus piindn-usn). barely repre-

sented in the northern portions of the immediate Coast Forest, be-

comes, east of the mountains, one of the most important and char-

acteristic elemeuts of the forest. The Coast Forest south of the

forty-third degree of latitude changes in composition. The tide-

land spruce, the hemlock and the Tliuija are gradually replaced

by more southern species. The sugar pine {P. Lambcrliana) here

first appears. The California laurel (Umbrltiiluri) covers with
maguiflcent growth the broad river bottoms. The Liboccrirus.

several oaks, and the chinquapin here reach the northern limits

of their distribution. The change from the northern to the south-

ern forest is marked by the appearance of the Port Orlord cedar
t/'hitnui-cupi^yis iMwsoniana)^ adding variety and value to the

forests of the southern Oregon coast. Farther south, near the

northern boundary of California, the redwood forests {Scrjunia)

Coast of The Coast Forest of California will be most conveniently dis-

CaJilornia cussed under three subdivisions: the forest of tbe Coast Range,

the forest of the western slope of the Sierra Nevada, which,

toward the northern boundary of the state, extends to the const,

covering the mass of mountains which here unite tbe Sierra

Nevada and the Coast Range; and, third, the open forest of the

long, narrow valleys Iving between the Coast Range and the

Sierra Nevada south of this northern connection. The important

feature of the Coast Range, as far south as the thirty-seventh

degree of latitude, is the belt of redwood occupying an irregular

Interrupted strip of territory facing the ocean, and hardly exceed-

associated the red fir, the yellow pine, two noble Abicn, the

I.iboci'drtis- and, toward the central part of the state, the great

SiQuoia, appearing first iu small, isolated groups, and then, farther

south, near the headwaters of Kern river, in a narrow belt extend-

ing more or less continuously for several miles. This heavy forest

of the Sierras, unlike the forest which farther north covers the

western flanks of the Cascade Range, is almost destitute of under-

growth and young trees. It shows the influence of a warm climate

and unevenly distributed rainfall upon forest growth. The trees

often remote from one another, have attained au enormous size;

but thev have grown slowly. Above this belt the Sierra forest

streches upward to the limits of tree growth. It is here sub-

alpine and alpine in character, and of little economic value.

Different pines and firs, the mountain hemlock, and the western

juniper, are scattered iu open stretches of forest upon the high

ridges of the Sierras. The forest below the belt of heavy growth
gradually becomes more open. ludividual trees are smaller,

while the number of species increases. The small pines of the

upper foot-hills are mingled with oaks in cousiderable variety.

These gradually increase in number. Pines are less frequent, and
finally disappear. . j- -j ,. ,,

The forest of the valleys is composed of oaks, the individuals \ alley

often widely scattered aiid of great size, but nowhere forming a forest*
continuous, compact growth. The Coast Forest of the Pacific

region, unsurpassed in density, is composed of a comparatively

small number of species, often attaining enormous size. It pre-

sents the same general features throughout its entire extent,

except as modified bv the climatic conditions of the regions which
it covers. Tbe species which compose this forest range through

nearly 26 degrees of latitude, or northern sjjecies, are replaced in

the south by closely allied forms; and, as in the Atlantic region,

the southern species far exceed in number those peculiar to the

north.
, 1- ... e .u

The Interior Forest extends from the southern limits of tne

northern subarctic forest to the plateau of northern Mexico; it

occupies the entire region between the eastern limits of the Pacific

Coast Forest and the extreme western limits of the Atlantic

region The forests of this entire regiou, as compared with the

forests east and west of it, are stunted and remarkable in their

poverty of composition. They are coufiued to the high slopes and
canons' of the numerous mountain ranges composing the interior

region, while the valleys are treeless, or outside of the narrow
river bottoms, nearly treeless. The interior forest attains its

greatest development and considerable importance upon the

western slope of the California Sierras and upon the flanks of the

high peaks of the southern Rocky Mountain system, from Colo-

rado, where the timber line reaches au extreme elevation of

i;i,.WO feet, to southern New Mexico and western Arizona. The
minimum in North American forest development, outside the

absolutely treeless regious, both in the number of sjiecies and in

the proportion of forest to entire area, is found south of the Blue
Mountains of Oregon, in the arid regiou between the w ahsatch

Mountains and the Sierra Nevada, know n as the Great Basin

Here the open, stunted forest is coufiued to the highest ridges and
slopes of the infrequent canons of the low mountain ranges wliico

occupy, with a general north and south trend, this entire region

The individuals which compose this forest are small, although

often of great age, and everywhere show the marks of a severe strug-

gle for existence. Seven arborescent species only have been de-

tected in the forests of the northern and central portions of this

region. The mountain mahogany (r('rc<.rar;)».«). the only broad-

leaved species of the region, with the exception of the aspen, which
throughout the entire interior region borders, aliove an elevation

of 8,000 feet, all mountain streams, reaches here its greatest

development. This tree, with the nut pine (Pivus mnnnpliiilld),

characterizes this region. Stunted junipers are scattered over the
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lowest slope's of the mountains, or farther south oftua cross the

high valleys, and cover with open growth the m<!«i», as the lower
foot-hills are locally known. An open forest of arbtjruscent

yuccas ( >'urca hnvijiditi) upon the high Mojave plateau is a
characteristic and peculiar feature of the flora of this interior

region. The red flr aud the yellow pine, widely distributed

throughout the Pacific regiou, do not occur upon the mouutaiu
ranges of the Great Basin.

The heavy forests of the interior region, found along the

western slopes of the California Sierras and upon the Kociiy

Mountain system, are. for the most part, situated south of the

tortv-second degree of latitude. The forests of the whole northern

interior portion of the continent, outside the regiou occupied in

the northern Rockv Mountains by the eastern development of the

Coast Forest, feel the inllueuce of insufficient moisture; the

numlier of species of which they are composed is not large; the

Individuals are often small and stunted, while the forests are

open, scattered, without undergrowth, and confined to the canons

and high slopes of the mouutains. The most generally distributed

species" of this northern region, a scrub pine (Phius Murrnyand),

occupies vast areas, almost to the exclusion of other yiecies, and
is gradually taking possession of ground cleared by fire of more
valuable trees. South of the fifty-second parallel the red fir

tPsemliitsugn) and the yellow pine {Pinua pomlcmm) appear;

with them'is associated, in the Blue Mountains and In someof the

ranees of the northern Rocky Mountains, the western larch

iLiiTix neciddilnlis), the largest and most valuable tree of the

Columbian basin.
, , „. .. j

The forest covering the eastern slope of the Sierra Nevada con-

ilsts almost exclusively of various species of pine, often of great

size and value. The characteristic siiecies of this region are the

vellow pine and the closely allied I'iiitu: Jeffraji, here reaching

•t greatest development. The red fir is absent from this forest,

vhile the oaks, multiplied in many forms on the western slopes of

these mouutaius. have here no representative.

The forests of the southern Rockv Mountain region, less heavy

and less generally distributed than those of the western slope of

the Sierras, areas compared with those of the Great Basin, heavy,

jense, and valuable. They owe their existence to the compara-
tively large precipitation of moisture distributed over this ele-

vated region. The characteristic species of the Colorado moun-
tains is a spruce (P/an Eii'/rlmnnui); it forms, at between 8,000

aud 10000 feet elevation, extensive and valuable forests of con-

siderable deusitv aud great beauty; with it are associated a balsam

fir of wide northern distrihutiou.and various alpine and subalpine

species of pine; at lower elevations forests of yellow pine aud red

fir cover the mountain slopes, while the bottoms of the streams

are lined with cottouwood, alder and maple, or with an open

growth of the white fir (Ahirf concolnr). a species of the Coast

T'orest here reaching the eastern limits of its distribution; the

•oot-hi'lls above the treeless plain are covered with scant groves of

he nut-pine {Pinus eduUs). stunted junipers, and a small oak,

which iu many forms exteuds through a large area of the southern

nterior regiou. A forest similar in general features to that of

*;olorado, and largely composed of the same species, extends over

the high mountains of New Mexico to those of western Texas and

western and northwestern Arizona, where a heavier forest of pine

covers the elevated region Iving along the thirty-fifth parallel,

culminating in the high forest-clad San Francisco mountains of

northern .Arizona. . , , ., „ »\.

The species of the interior Pacific region mingle along its south-

ern borders with the species peculiar to the plateau of northeru

Mexico. The Pacific-Mexican Forest, although diflering widely

in natural features from the Atlantic-Mexican forest, possesses

several species peculiar to the two. The forests of this region are

confined to the high mountains and their foot-hills, aud to the

banks of the rare water-courses. They disappear entirely from

.he Colorado desert and from the valleys aud low niountaiu ranges

of southwestern Arizona. The most important and generally dis-

tributed species peculiar to the valleys of this region is the mes-

ouit, the characteristic species of the Atlantic-Mexican region

the suwanow, however, the great tree cactus, is perhaps the most

remarkable species of the region, giving an unusual and striking

appearance to the dry «««.< of central ""d sou heru Arizona

The high mountain ranges extending across the ^o '"dary of the

I'nitel States, between the one hundred and fifth and the one

hundred and eleventh meridians, enjoy a 'arge;
""J"

"'°^« J,^?^;
larly distributed rainfall than the regions east, f-'d

especially

west, of these meridians. The forests which co^-"'^,^'? ^°'Ji^7°
mountain ranges are often dense aud varied I pon the r summits

The economical Importance of the forests of the United States The econom-
Is very great, but can hardly be expressed by figures. Some tacts, leal Import-
however, may be stated in this connection. The wood from theanceoftbe
forest is used in the main for fuel. Although coal exists in abun- forests.

dance over certain regions, and although there are parts of the
thickly settled regions where forests are scanty, there is no dis-

trict where some wood is not used as fuel. In the cities of the
East—even those which are iu the Immediate vicinity of coal—

a

good deal of wood is necessarily consumed In the form of kind-
lings, an important item where anthracite is the coal supplied;
and, moreover, open fires are extensively used by the wealthier
class, in conjunction with coal In furnaces. In other region?
where coal is abundant, forests are also abundant, and as these
must be cut down to be sawn into lumber, or to clear the land for

cultivation, there is a large supi.ly of wood available as fuel, but
not fit to be used for building or manufacturiuK. Except iu the
large cities, and occasionally in the towns of second and third

rank, wood is used almost exclusively for the building of houses
aud barns in the United States. Fences also consume a very large

amount of wood, this material being in common use tor this pur-

pose wherever timber is abundant, and often where it is not, as iu

the prairie States, where, however, within a few years, wire has
begun to be very extensively used lor fences. There is also a very

large consumption of wood for furniture and for those portions of

various implements, especially agricultural, which are made of

this material. An even larger supply of wood is required for the

boxes and barrels iu which various articles of merchandise are

transported. The consumption of wood in the form of barrels, as

reciuired bv the two articles flour and salt, is very large.

The great demand for cheap wooden ware, and Ihe extensive use Cheap
of wood in building houses, and for various portions of the finish- wooden
lugs and fittings of houses and barns, has led to the invention of ware.
very Ingenious machincrv by the aid of which wood is wrought
into almost evervvarietv of forms with very little direct help from
human hands. This makes the coarser kinds of furniture and of

household implements exceedingly cheap. As an example, it may
be mentioned that barrels strong enough to hold in trausiiortation

two hundred and eighty pounds of salt are made in Michigan for

so small a sum as twenty cents.
. . ,,, , t

The building of log houses-that Is, of such dwellings as are Log Donae*.

made bv piling trunks of trees on each other, either iu their

natural 'shape, or partly squared with the axe— is almost a thing

of the past, although once extremely common. Very few aistrlcts

in the regiou of abundant forests are so far away from saw-mills

and railroads as to make a log house the most economical form of

dwelling. Occasionally some large, substantial and well-Buished

buildings are erected " log-house fashion," either as a matter ol

fancy, or to attract attention by au exterior of exceptional ap-

pearance. , . I

Some idea of the importance of the forests from an economical
point of view can be gained from the following figures given by

the census of 1880, in reference to the manufacture of sawn lum-

ber:

Number of establishments .f^'TS
Capital invested ...

*'*'' S'iS
Average number of hands employed JJi^
Feet of lumber i.roduced 'J'SJ'SS'!!!;
Number of laths H?J'A^'SSX
Number of shingles

f'tS-S^-SooNumber of staves '•fl^sS'SS
N uinber sets headings o.-Jz^'JIS
Feet of bobbin and spool stock mfnbffu

Total value of the above specified pro- ..„„„,^,
dncts '^•^•2^

Value ol other products z.i>B.i,M>B

Total value «233,3B7,729

The consumption of wood "for domestic purposes"—that is. as

fuel In houses-is given by the census of IS»<>^' '"".""''"B to

uitJiXl i.& cords, having an estimated value of JoOb,9oO,WO.

The total consumption of wood as fuel is given as follows ;— Value oi
wood.

cyprei
tain vegetation. The bottoms of the canons are

dense growth of Cottonwood, hackberry a noble sscamore an ash.

a cherFy, and other deciduous trees. The high 0°'^'
f
^''^ mr«.s

are covered with open groves of various oaks pec iar to the

Mexican-Pacific region, here reaching, within the lulled hlates

at least, their greatest development

Cords.

For domestic fuel "?'^i'l?o
By railroads •;ii'J,o
By steamboats . - I.u'S^
In mining and smelting .

j^dlfil
In niakiug bricks and tiles ''^^'AH
in making salt... S"-"*

Iu woolen manufacture ism.Ms

Total 145,778,137

Value.
130fi,9.'i0,(H0

5.1-26.714

1 >r2.083
8A48,285
3.978,S3l

121J581
425,239

$;ai,%2,S73

composition.
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use of. either naturally or as an easily attainable result of cultiva-

tion lu regions where the rainfall is of iusufticient amount,
there appears to be a teudencv in Nature to replace the original

growth by one of inferior quality. Whether this inferiority would
be lasting or not seems a doubtful matter. That there has been a

diminution of the precipitatiou, certainly dating back to the Ter-

tiary age, and, in all probability, to a much earlier time, is a

geological fact established beyond all possible doubt. That this

diminution has anything to do with the removal of the forests by

the hand of man. or that man can to any perceptible extent in-

fluence the general climate of the country, there is not the slight-

est reason for believing.

SCENOGRAPHICAL.

The great extent of the territory occupied by the United States

is a sufficient reason why there should be a corresponding variety

in the scenery. In the early history of the couutry, whou only the

Atlantic coast and the eastern side of the Appalachian belt were
known to travelers, the landscape was generally considered
monotonous bv those who visited this region as tourists, or with a

view to the enjoyment and description of its scenery. This impres-
sion of uniformity and monotony was further confirmed, as the

Mississippi Valley and the region of the Great Lakes were added
10 the tourist's range. Manv persons visited the prairies of Illi-

nois and the adjacent States for the purpose of getting an idea of

a vast expanse of almost unbroken country such as could hardly
be obtained elsewhere in the Northern Hemisphere without visit-

ing Southeastern Russia and the couutry east of the Urals. The
general resemblance of the Aiipalachian Mountain scenery to

that of parts of Northern and Central Europe—as. for instance,
that of the White Mountains to that of the Erzebirge. or that of

Northern New England to that of Scandinavia—could hardly
escape notice, similarity of topographical features being supi^le-

mented in manv cases bv the absence of any specially marked dif-

ferences in the floras of the regions in question. Thus the writer,

having spent a summer in a geological exploration of New Hamp-
shire, found himself after a very short interval of time traveling
through Southern Sweden. The impression of the scenic similarity
of the two regions was extremely interesting. Not only were the
rocks, rock-forms and topographical features the same, but the
vegetation—although, of course, not identical so far as the species

were concerned—made, from the scenic point of view, almost
exactly the same impression on the eye in the Seaudiuavian country
that it'did over large portions of New England.
In those earlv davs of travel, especially of English travel, to the

United States", the' dominating idea was to see Niagara Falls,

which was the great point of attraction. Occasionally an adven-
turous traveler went farther west and down the Mississippi; but
for ninety-nine out of a hundred tourists who visited this country
and described its scenery. Niagara was the Ultima Thule. The

irarthest opening of the " Farthest West " by roads and railroad, the scieu-

*e-jt tific exploration of the Cordilleran region, the development of its

mineral resources, aud the rapidly growing desire on the part of

many to see as much of the world as possible—all this has very
greatly enlarged the range of experience in the enjoyment of

scenery, while the art of photography has rendered it possible for

those not caring to travel to understand and enjoy the scenic
features of distant countries, and to compare understandingly the
landscapes of regions widely separated from each other.
To attempt to describe the principal features of the scenery of a

country having an area of more than three million square miles,
is. of course, something not to be thought of in the present con-
nection. All that can be done is to indicate some of the points
most visited, and most worthy of being visited, by tourists, aud to

compare in a general way. some of the more striking features of

the landscape of this country with those of regions of similar
scenic character iu other parts of the world.

ppalach- In doing this we may begin with the mountains. The Appala-
lan Moun- chian Mountain scenery is only to be compared with that of the

tain seen- minor chains of Europe, since these eastern ranges never rise to

•ry. the snow'-line. and are almost always wooded to their summits.
The principal features of Appalachian topography have been
already dw^elt upon to as great an extent as space would allow;
aud it needs here only to be stated that, while these features are
often of exceeding interest to geologists and other close students
of nature, they do not exhibit any forms which in grandeur can be
compared with those of common occurrence in the Cordilleras or
the Alps or. still more, in the Himalaya. There are from the
scenic point of view few. if any. unique figures in the Appala-
chian ranges. The nearest approach to such is perhaps the Natural
Bridge in V'irgiuia—an arch of limestone gracefully spanning a
chasm about two hundred feet deep and sixty feet wide—and
the Profile in the Francouia Notch, in which messes of rock are
so disposed as to represent, in gigantic dimensions and with
striking approach to accuracy in general outline, the profile of a
human face. Fully as fine a profile as that iu the White Moun-
tains is to be seen iu Colorado; but as this latter locality is not
easily accessible, aud is surrounded by an abundance of grand
scenery, it is hardly known to the general tourist, and seems never
to have been described, while of the Profile in the White Moun-
tains the descriptions are numerous. To the trained eye of the
topographer and geologist the extraordinary, intricate and excep-
tional forms of the ranges and valleys in Central Pennsylvania
are of vastly greater interest than such accidental and fanciful
occurrences as the Profile iu the Francouia Notch.
A purely American name for something which is not of uncom-

mon occurrence in mountain regions is the word, "flume." which
as applied in the United States, and chiefly iu the White Moun-
tains, means a narrow passage or defile between nearly perpendic-
ular rocks, throueh which runs a stream, and usually with a suc-
cession of cascades. The White Mountain flume, in the Francouia
Notch, is the locality of this kind most visited. It is about four
hundred feet in length, and the walla are from twenty to fifty feet

in height. A deep cut in the sandstone at Keesville, New York,
uear Lake Champlain. on the Au Sable River, is called a "chasm."
The term " notch " is used in the White Mountains, and to a lim-

ited extent iu the Adirondacks. for pass or mouutaiu valley. Sim-
ilar passes or depressious in the Appalachian ranges farther

South, especiallv in Pennsylvania, are called '* gai)S." Those
which are deeplV cut dow^n, so as to give passage to streams, are
called "water-gaps;" those in which the depression in the ridge

is notsufficieutlv deep to give passage to a water-course, are known
as "wind-gaps." The gorge at the great bend of the Delaware,
w-^here this stream traverses the Kittatinuy Rauge. and which is

known as the " Delaware Water-Gap," is a prominent scenic fea-

ture of this kind.
The points in the New England portion of the Appalachian sys- New Eng

tern which are most visited by tourists for the sake of the pauo- Monntaii
ramie views which they afford are Mount Washington—the only
point over six thousand feet in elevation in the Appalachians
north of North Carolina; Mount Lafayette, in the Francouia
Rauge (5 290feeti; Moosilauke (4.790 feet), a little farther south

;

Monadnock. near the southern border of New Hampshire <:i.ir.9

feet); Mount Mansfield, in the Green Mountain Rauge in Ver-
mont (4,:iJ?9 feet): Greylock. in the northwest corner of Massa-
chusetts (o,5U5 feet). The Adirondacks also attract great numbers
of visitors, where the lakes and streams afford oi'jiortunities for

boating and fishing, aud where the scenery is extremely attractive,

especially in the autumn after the leaves have begun to change
their color, most of this regiou being still covered with the prime-
val forest. Mount Marcy or Tahawas 5.344 feet, aud Whiteface
{4.871 feet) are the points most frequently ascended in this regiou

;

but there are many others, rangiug from three to five thousand
feet in elevation, which offer fine views, and are not at all difiicult

of access. The Catskill group is also a region much resorted to by
tourists, partly on account of the beauty of the scenery, and partly
because it is nO easily reached from New York. The high mountain
region in North Carolina is too remote to attract many visitors

from the Northern and Eastern States : and the facilities for travel
iu that region are as yet extremely deficient, in striking contrast
with the condition of' things in this respect in the mountain dis-

tricts of New England and New York, where almost every point
can be reached by railroad, aud where hotels are numerous and
commodious, and the business of receiving aud taking care of

"summer boarders" seems to be a most important one for the
permanent residents.
The mouutaiu scenery of the Cordilleran region is extremely CordilleJ

varied in character, as has already been made evident to the Mountaii
reader in the sketch of the topography of that part of the country scenery,
given in the ^ireceding pages. Only a few of its more important
features can here be indicated.
In elevation the Cordilleran ranges are comparable to the Swiss

Ali'S. although there is no point in the United States proper quite
ashich as Mount Blanc (15,784 feet), or Monte Rosa (1.'),'217 feet)

;

l)ut there are several which surpass the Finster Anrhorn.—the
culminatingpoint of the Bernese Oberland (I4,026feet|.—aud there
are a large number which have a greater elevation than the Jung-
fraii < 13.117] feet). A very curious feature in the Cordilleras is the
closeness with which the highest peaks approach each other in
altitude, as shown by the following table of elevations of all the
points iu the United States supposed to be over fourteen thousand
three hundred feet hi^h, all of which are in the Rocky Mountains,
aud all in Colorado with the exception of the two volcanic cones,
Shasta aud Rainier:—

MOUNTAIN. ELEVATION AT
SEA LEVEL.

Blanca Peak 14,464
Mount Rainier 14,444
Mount Shasta 14,442
Mount Harvard 14.375
Mount Elbert 14,351
Grav's Peak 14,341
Mount Rosalie 14.340
Torrey's Peak 14.336
Mount Evans 14,330

La Plata Mt 14,311

AVTHORITY.

Hayden Survey.
U. S. Coast Survey.
Cal. Geol. Survev.
Hayden (14,452 Whitney).
Havden Survev.
Hayden (14.319 Whitney).
Havden Survev.
Hayden (14.375 Whitney).
Hayden.
Hayden Survey.

The above are all the points in the Cordilleras believed to be
over fourteen thousand three hundred feet in elevation, with the
exception of Mount Whitey, which has been several limes meas-
ured, with rather discordant results, ranging all the way from
14.600 to 14.898 feet; there is good reason, however, for believing
this to be the highest point in the United States, not including
Alaska. All the heights given above, with the exception of
Rainier, were obtained by the aid of the barometer, and are not to

be taken as being absolutely accurate. The elevations in Colo-
rado by the Hayden Survey, which are the result of a combination
of barometrical aud trigonometrical measurements, are probably
pretty close approximations to the truth. The measurement of
Rainier, depending as it did on trigonometrical measurements
made at a great distance, are— in the writer's opinion—not to be
accepted as final, and may be farther from the truth than a single
barometrical observation would have been; but this mountain,
although several times ascended, has not been measured baromet-
ricallyt
Theessential difference between the Cordilleran ranges and the

Alps is that the latter are much more extensively covered with
snow than are the former, and that this snow gives rise to perma-
nent glaciers, descending far below the enow-line, and constitut-
ing a very prominent aud exceedingly attractive feature in the
scenery of the Higher Alps. Wiih the exception of the great vol-
canic cones of the Sierra Nevada and Cascade Range there is no
part of the Cordilleras where snow or ice forms a prominent
feature in the scenery during the summer, at the time when the
mountains are visited by tourists. The winter snow, of course,
covers the mountains, often to a very large extent, and summer

I
Elevatiji
in Colum

Comparti
of Cordil
leras and
Alps.
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sno«-falls do the same occasionally: but the effect of this latter
kiud of occurrence is iu uo respect to be compared with thatoltlie
permauent Alpine suows aud glaciers: iudeed. the irregular melt-
ing away of the summer's suow on the Hanks of the ranges, leav-
ing great patches promiscuously scattered here and there, is often
rather a disagreeable than a pleasant feature. A remarkable ex-
ception is the cross of suow on the " Mountain of the Ilolv Cross,"
to which all usiou has alrcadv been made. There are small musses
of ice around tne highest peaks of some of the Cordilleran ranges,
but these are frequently covered and entirely concealed by snow,
even during the summer: and whether propc'rly called glaciers or
not, ;hey have uo effect on the landscape, and are only seen by
tjose ascendiug to the summits of the highest peaks,' aud then
only in favorable seasons.

The suow and Ice coveriug the higher portions of the great vol-
canic cones of the Pacific coast are, however, conspicuous features
in the scenic effect produced by these grand masses; and the type
of landscape which they present is a peculiar one, aud, perhaps,
the most impressive which this country offers. Lassen's J'cak is
the most so\ithern of these volcanic masses, auditis nearly as high
as Mount Hood: but it rises from n so much higher base, aiid. being
so much fanlier south, is so much less covered with snow than
that cone, that it is by uo means as grand an object as-its more
northern rival. The suow-(ieldsou the upper portion of the south-
ern Hank of Lassen's Peak have alwins presented nearly the same
appearance iu summer when seen in difiereut years by the writer,
indicating a considerable degree of permanency; vet when these
fields were climbed over there was uo indication of the existence
of ice visible.

Mount Shasta, seventy miles farther north, and nearly four
thousand feet higher than Lassen's Peak, is, of course, nnicli more
covered with snow, which, although diminishing greatly iu amount
after several successive dry seasons, never disappeaVs entirely,
even on the south side. On that side, when this mountain was
ascended by the writer m September, li>62, seven miles of the as-
cent were made over a snow-lield tilling one of the great ruvincs
by which this mighty cone is furrowed. Seven years later this
field was almost entirely gone at the same season of the year, and
the evaporation of the snow had uncovered a large field of ice on
the north side of the cone, of which nothing had been visible in
INiJ, iu looking from the summit down upon the flanks of the
mountain in that direction. At all times of the year when seen
bv lis, from l.sOO to 1864. at a distance of fifty or sixty miles. Mount
Shasta presented the appearance of a dazzling white cone when
shone upon by the sun. The outline of ttie mass, as seen from a
point fifty-tnree miles distant in a southerly direction, was that of
an almost regular cone, growing slightly steeper toward the siini-

uiit. aud having a slope of 2.5- -'J7^ on oiie side, and of 3U^-;J1" on
the other, with a smaller, somewhat steeper, subsidiary coue on
the western side.

Mount Hood is a very conspicuous aud grand mountain mass on
account of its isolation, its regular form, and the extent to which
it is covered w ith suow. It appears higher than it really is. be-
cause it can be seen from a point only aliout thirty miles distant,
which is but little above the sea-level, aud where the fine scenery
of the Columbia Kiver aud of the basaltic region adjacent to it

maikcs au admirable loregrouud. It is a favorite subject for land-
scape artists, aud has been repeatedly climbed by tourists, the
ascent being ^vithout special dlthculty*. The same may be said in
regard to Mouut Shasta.

Mount Ranier, of which the aboriginal name is said to be
Tacouia, is much less accessible than either Hood or Shasta, but
has been cliiul^ed several times, aud first iu LSTUby Messrs. Stevens
and Van Trump, of Olympia, Washington. As seen from the
southern end of Puget Sound, at a distance of forty miles from its

base, this mountain is an object of surpassing grandeur. It Is of
almost exactly the same height as Shasta, but is much more
deeply and extensively covered with snow and ice than is that
cone. As Ranier is in the midst of a tangled forest without
roads, and almost without trails, it can only be reached by travel-
ers fitted out with pack animals and camp equipage, and who are
able aud willing to bear the fatigues of camp life in a difficult

forested country. So far as known to the writer, its higher por-
tions have never been visited by any skillful photograi>her ; while
Shasta and Hood have been finely photographed from a great
number of points of view by Mr. C. E. Watkins, of San
Francisco.

On the whole, these great isolated snow-covered volcanic cones
of the Pacific coast are. from the scenic point of view, the grand-
est objects which this country presents. In thepictnresiine effect

which they produce they may be fairly placed on an equality with
anything which the Alps have to show. Imlecd. .so far as an opin-
ion can be relied on which is based on comparison of photographs
only, these almost extinct volcanoes of the Cascade Range must
be fullv as attractive, from a scenic point of view, as the higher
ones of Mexico, and, perhaps, not much less admirable as scenic
objects than the much loftier cones of South America, which all

rise from very high bases, and of which the snow-covered portions
seem but insignificant in extent as compared with the uncovered
rocky slopes.

Among the scenic features of the Cordilleras In the United
States there are two forms of rock-masses which are, in certain
regions, developed to such an extent as to make them peculiar and
excee<linglv impressive as elements of the landscape. One is the
pinnacled character of the granitic masses; the other the dome-
shaped summits of the same rock. The pinnacles are something
like the Aiguilles of the Mount Blanc group, but in the latter the
rock is chiefly slatv and not granitic. In parts of the Cordilleras,
notably in the vicinity of Mount Whitney, in a group of moun-
tains called the Castle Range, near Mount Shasta, and in the
Wind River Range, the granite occurs in the form of almost
isolated pinnacles, or groups of pinnacles, which rise literally

thousands of feet above the general level or crests of the ridges on

which they stand, so sharp and so vertical that the descriptive
term "spike" Is one which involuntarily suggests Itself to the
mind on seeing them. These pinnacles are. of course, too steep
to be covered by snow : but they rise often from great snow-fields,
presenting a wonderful appearance of mingled desolation and
grandeur, aud making, perhaps, as strong an impression on the
mind as any type of mountain scenery can.

The dome structure of the granitic masses, so wonderfullv ex-
hibited iu parts of the Sierra Nevada, is also a feature of great
scenic interest, and one which, so far as known to the writer, is
not seen anywhere else in the world on so grand a scale. These
domes are especially well exhibited iu the region just above the
Yosemltc Vallev; and here also Is that unique feature of the
scenery—one of those great, rounded and exceedii gly steep
masses, rising almost five thousand feet above the adjacent valley,
aud which has been split iu two so that on the side fronting that
valley it presents an absolutely vertical face of somewhat over
fifteen hundred feet in height.

Next to mouutaius, water-falls, perhaps. offer the greatest scenic
attractions, and the number and variety of form of those occur-
ring iu the United States is very great. Indeed, there are in the
Cordilleras great numbers of water-falls which have been seen by
explorers, but wbiili have never been described or named ; and
some of these unknown localities are finer thau any of the much-
visited falls of the Alps, or even of Norway.
Among the wellkuown and frequently visited water-fal's. therewaterfalU

are three which deserve special notice—Niagara, the Shoshone,
"""="""">-

and the Yosemite Falls. The first is the type of a fall in which
volume of water is the all-important feature. In the Shoshone
fall, the volume of water is large, although greatly inferior to
that of the -Niagara; the height is considerable— somewhat greater
than that of Niagara—and the surrounding scenery grand and
entirely uninjured bv the so-called '•improvements'' of civiliza-
tion. The Yosemite fall, on the other hand, is one in which the
volume of water is small, but the height extraordinary, while the
setting of the fall is surpassingly grand. Niagara is so well known
that description is unnecessary. It is the one of the scenic attrac-
tions of the country most frequently visited, not only because it Is
one of the greatest of the waterfalls of the world—"only the Fall
of the Zambezi surpassing it in elevation and. perhaps, in volume—but because it is within a few hours' easy ride of the Atlantic
coast. The Yosemite Valley, with all its water-falls, is farther
away from the East than the Shoshone Falls, but really much
more accessible than the latter, which lies at a considerable dis-
tance from any inhabited region, .\moug the entirely nnvisited
regions of water-falls, that of the Canon of the Tuolumne River,
a few miles north of the Yosemite Valley, is. perhaps, the most
interesting. Here are falls and cascades of large volume and
great he.ght.sct in the midst of the wildest and most romautio
scenery—a region into which hardly a traveler has ever found hig
way. Very much the same may be "said with truth of the region
of the Southern fligh Sierra adjacent to .Mount Whitney, where
we find many of the same features as those which characterize
the Y'osemite. and on almost as grand a scale as in this now very
frequently visited and comi>aratively accessible locality.

A most remarkalile type of scenery, aud one which combines Soenerr c»
features equally inierestiug to the tourist and the scientific Colorado
observer, is that oi the plateaux of the Cordilleras, of which a without a
brief account has already been given in the preceding pages'. The rival,
canons of the Colorado antl its branches, once so remote, have now
been brought comparatively near by the extension of railroads
toward the southwest, and the tide o'f pleasure travel is beginning
to How in that direction. In the peculiar tvpe of scenery w'hich is
unfoliled along the Colorado, this country Is without a rival. The
loess region of Northern China may be stranger aud more nniulelli-
gible iu the record which it presents of past geological events ; but
from a scenic point of view the tremendous canons of the South-
ern Plateau region, with their many-colored walls, may unhesi-
tatingly be included in the list of the" earth's greatest wonders.
A portion of the country which has within the past few years

become the resort of travelers in search of the picturesque." and
which is now quite accessible by railroad, is the Cieyser region of
the Yellowstone. Here the scientifically interesting aud the pic-
tures'jue unite to furnish a type of scenery without a rival of
its kind, surpassing even the now devasted w onderland of New
Zealand. The Y'ellowstone Park, as it is frequently called, be-
cause reserved by the Cuited Stales and devoted to public use as a
visiting ground or park, with the idea oi protecting it from specu-
lators and mischief-makers, was early known to some of the more
adventurous of the fur-hunters w ho roamed over the Great North-
west : but it is only within a few years that descriptions of it

ha\e been p'.iblished. and its extrao"rdinary character so clearly
established as to induce travelers to undertake the long journey
necessary for its inspection. Thermal springs in great number. Thermal
many of which are the periodically spouting, or geyser type ; pools Springs,
of hot water, both large and small", the sides and bottoms of which
are lined with the most exquisitely and brilliantly colored micro-
scopic vegetation ; remarkable deposits from the hot springs, some
of which exhibit curious forms, seen nowwhereelse.exceptiu Asia
Minor and in New Zealand as it was before the volcanic eruption
of issti; grand mountain scenery, with water-falls, lakes and deep
canons, whose walls are fantastically colored by volcanic deposits
and sulphurous emanations—these are the principal features of
the Yellowstone region. It can be reached by the Northern
Pacific railroad, from astalion on which road, called Livingstone,
ten hundred and thirty-two miles from St. Paul, a branch fifty-one
miles in length runs '^o Cinnabar, on the boundary line of the so-
called " Yellowstone National Park." There are" numerous ex-
cellent photographs of this region, which has also been finelyillus-
trated in a folio volume with chromo, lithographs from paintings
by Thomas Moran. The geological aud scenic peculiarities of the
Yellowstone region have been fully elucidated in various Cnited
States geological reports, and especially in a voluminous one by
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Dr. A. C. Peale, included in the second volume of Hayden's Report

for tlie year 1878.

iJorHen .> There is a type of scenery of a remarkable character well ex-

eh« find"' hibited along the base of the Rocky Mountains at various points,
cuefuu..

g|,jj gg gpjuify at a localitv called the Garden of the Gods, near

Pike's Peak, and easily accessible by railroad. The attraction here

is the remarkable effect of the erosion and withering of the soft

sandstones, which occur in beds of great thickness. Mauy fantastic

shapes, such as columns or obelisks, of large dimeusions. occurring
dither singlv or in clusters, and often capped iu the most curious
manner by great flat tables of harder rock, are seen iu this inter-

c ing region. Indeed, all along the eastern base of the Rocky
Ilountaius in Colorado are many strange aud picturesque forms,
partlv the result of direct uplift, and partly of erosion, which are

allKe'interesting to the lover of the picturesque, and the student
of reologv. The long crested uplifts of sedimentary rock woru
ii ;o curved outlines, aud often of grand dimensious, which char-

outerize this region are known by the familiar name of "hogbacks,"
and the region itself as the "hog-back country."

Of the socnic effect of the vegetation of the country, and espe-

cially its forests, notice has already been taken to as great «u ex-
tent "as space here permits.

MINERAL RESOURCES.

Iron ore was smelted at Falling Creek, Virginia, as early as 1620.

The raids upon the whites at this time, made by the Indians, put a
stop to the industry. From 1643 to 1671 the business of smelting
and manufacturing iron was successfully carried on at Lynn,
Massachusetts. About 1789 there were fourteen furnaces andmore
than thirty forges in operation in Pennsylvania.

Mining -ine business of mining for other metals than iron within the ter-
busiuess. ritory of tne United States is of much more recent origin. To

this statement, however, an exception must be made in reference
to the metal copper, which had been extensively mined in the
Lake Superior region long before the first visit of the English to

these shores. Indeed, so ancient are these workings that no posi-

tive knowledge exists as to the people or tribesby whom they were
executed. Wheu the region in question was opened to the whites
for settlement iu 1S41, it was found that the copper-bearing rocks
"A&d been mined through their whole extent along the southern
shore of Lake Superioi', and even on the almost inaccessible Island
called Isle Royale. There is no reason to suppose that these
ancient workings, which in some places had been carried to a
depth of more than fifty feet in solid rock, were known to the
Indians inhabiting that region at the time of the first visit of the
Jesuit Fathers in 1659-60: and the appearance of the excavations
indicates, beyond possibility of doubt, that they had been made
long before that time,

governor About the middle of the seventeenth century the metalliferous

Winthrop i^ ficatious common iu New Eugland, aud especially in Connecti-
cut, engaged the attention of Governor Wiuthrop, by whom min-
eralogical notices of that region were sent to England aud pub-
lished in the Transactions of the Royal Society.
Just at the begiunlug of the eignteentn century a Freuchman,

Le Sueur, explored tne region of tne Upper Mississippi, and sent
back to France, rock which he had mined, supposing it to be an
ore of copper; but it proved to be of no value. Later in 1719 and
1720. the French again attempted to explore what was then called
the western portion of the country, along toe Mississippi near the
junction of the Missouri : and some mining of the lead ore. which
at that time had already become known, was attempted. The
precious metals being what was sought for, and there being none
found in the region, the enterprise was soon abandoned.
At the beginning of the present century, as it appears from

what has been stated, all that had been done iu the way of dis-
covering and developing the metallic wealth of the United States
was the mining and smelting of the ores of iron, on a limited
scale, iu the Atlantic States, and a small production of lead in the
mining region of Missouri. Exact statistics of these metals at
the beginning of the nineteenth century are wanting. The
amount of iron produced in l.*^10 has been estimated at fifty thou-
sand tons ; the productiou of lead about that time may have been
approximately one thousand tons a year.

Gold. -^n event of great importauce took place almost immediately
after the value of the Lake Superior copper mining district had
been fully ascertained, iu the year 1^44. This was the demonstra-
tion of the fact that gold existed iu large quantities along the
western slope of the Sierra Nevada,
The occurence of gold on that portion of the Pacific coast, called

by the Mexican-Spanish I'pper California, had been known for
several years prior to its discovery by immigrants from the United
States and workings had been carried on for this metal in the
Coast Ranges, far south of the locality where it was discovered iu
1848.
The demonstration of the fact that over a vast extent of that

distant country gold was to be had in almost unstinted quantity,
, as it at first— not witnout reason—appeared, led to an extraordi-
nary excitement througnout tne olaer States, and to an emigration
from all parts of the world toward the newly discovered land of
gold on an unprecedented scale of magnitude.

The area underlain by the coal-measures In the United States is

very large, as will be seen from the following table, which repre-
sents approximately the coal areas of Carboniferous age east of the
Cordilleran region. That different portions of the areas here des-
ignated are of very different value, as respects quality and quan-
tity of coal, is certain : and that portions of them do'not contain
coal-beds of sufficient thickness or of good enough quality to be

worked with profit, either at present or at any future time, is also
an undoubted fact, although these unproductive portions are, ex-
cept perhaps, in the case of the Western and Michigan fields, of
comparatively small extent:—

Name of the field. Area. goal
Rhode Islaud 500 sq. miles, beds
Appalachian 59,165 "

Central (Illinois, Indiana and Kentucky) 47,250 "

Western (Missouri, Iowa, Kansas, Arkansas and
Texas) 78,430 "

Michigan 6>T00 "

Total 192,045 sq. miles.

Of these fields the Appalachian is at present by far the most ira

portant, and is likely to remain in this position for au indefinite

period. The coal field of Rhode Islaud is not now, nor has it ever
been, worked to such an extent as to be of special importance.
The Michigan coal-field has also no present value, the quality of

the coal being inferior, aud the conditions not such as to allow
successful competition with the coal of adjacent regions. The
present relative importance of the different States as regards the
production of coal and the yield of the various fields will be easily

recognized from an inspection of the following table:—

Coal PRoniicEn in the Several States and Territories, not

Including thk Local and Colliery Consumption, and
THE Value of the Mines in 1886.

States
AND TERRITORIEB.

Pennsylvania;

Anthracite. ..

.

Bituminous ...

Illinois

Ohio

Maryland

Missouri

West Virginia

Indiana

Iowa

Kentucky

Tennessee

Virginia

Kansas

Michigan

Rhode Island

Alabama

Georgia

Colorado

Vv yoming

New Mexico

Utah

California

Oregon

Washington

Texas

Arkansas

Montana

Dakota

Idaho

Indian Territory..

Totals

L'ng tons.

29,120,096

22,000,000

9,000,000

9,450.000

1,540,466

2,000,000

2,000,000

1,976,470

3,127,700

1,300,000

850,000

100,000

750,000

130,000

10,000

800,000

175,000

947,749

631,932

146,421

250,000

150,000

30,000

225,000

1883.

L'ng tons.

31,793,027

24,000,000

10,350,000

8,229,429

2,206,172

2,250,000

2,805,565

2,560,000

3,881,300

1,650,000

1,000,000

225,000

900.000

135,000

10.000

1,400,000

200,000

1,097,851

696,151

188,703

250,000

175,000

50,000

300,000

100,000

75,000

60,000

50,000

10,000

175,000

96^23,198

1884.

L'ng tons.

30,718,293

25,000,000

10,000,000

7,050,062

2,469,051

2,500,000

3,000.000

2,260,000

3,903,458

1,550,000

1,200,000

300,000

1.100,000

135,000

10,000

2,000,000

200,000

1,008,9.50

805,911

196,924

250,000

150.000

50,000

300,000

100,000

150,000

60.000

31.250

20,000

400.000

97,518,899

1885.

L'ng ton*.

32,265,421

23,214,288

8,742,745

6,978,732

2.865,974

2,750,009

3,008,091

2,120^35

3,583,737

1,700,000

892,857

567,000

1,082,230

45,178

2,225,000

133,929

1,210,769

720,828

271,442

190,286

63,942

44,643

3.39,510

133,928

133,928

77479

23 214

893

446,429

95332,705



COAL.] UNITED
states and Territories. Value of Coal at

Mines, 1»86.

Pennsylvania: Anthracite $72,274,,S44

,,,, .
Bituminous 24,700.000

Illinois ]l,456,4ii»
O^'Oy

J 8,2005m
Maryland 3,209,8-Jl
Missouri S,!>50,0(J0
West Virginia 3,369,u6-2
Indiana 2,731,250
Iowa 4,819.2;i0
Keutucky 2,094.400
Tennessee 1,100,000
V'^g'"'" 6(56.792
ha»sas I,410.4a8
Michlgau . ,5000Rhode Island
Alabama .'...['.'.'.['.'.'. 2^,666
*^>=P''8i5 180,000
Colorado S,051,i9O
\N yomiiig 24.21 <jK4
New Mexico 91S,i;06
l; taD

. 426 ,000
California 214,M5
O.regon

1 2.'i.000
Washington 950.615
fe^as 300,000
Arkansas

, 22.=.,(IOO
Montana 302.510
PaHo'a 91.000
Idaho. 4,000
Indian Territory 750,000

Total $152,915,268

The commercial product, exclusive of that which is consumed at
the mines, known as colliery consumption, during 1S85, was:
Penu.sylvauia anthracite 36,137,272 short, or :«,266,421 long tons,
the market value of which has been estimated to have been
$72,274,514: bituminous, brown coal, liRUite, and small lots of au-
thracite, mined in Colorado and Arkansas, 71,195,:»8 short, or
63A;7.2.'v1 long tons, the market value of which has been estimated
to have been $80,640,724, making a total production of 107,3:j2,629
short, or !i.>.S32.705 long tons, valued at $152.915,26S. The total pro-
duction, including colliery consumption, was I'ennsvlvauia an-
thracite :M,33.5,a73 short, or 34.22S.548 long tons, all other coals 72.-
621,0)9 short, or 04,840,608 long tons, making the total absolute pro-
duction of the coal mines of the United States for the year,
110.957.522 short, or 99,069.216 long tons.
The coal areas of Carboniferous age in the United States are five

in number. They are:
The Massachusetts-Rhode Island area, comprising approximately

500 square miles

;

The Alleghany area, about 59,000 square miles;
The Michigan area, about 6,700 square miles;
The Illinois, Indiana and West Kentucky area, about 47,000

square miles; and
The Iowa, Missouri, Kansas, Arkansas and Texas area, about

78,000 si^uare miles

:

Forming a total of about 191.200 square miles, underlaid by coal-
bearing strata, of which not over 120,000 square miles contain
workable coal-beds.
Two general classes of coal are recognized, viz., anthracite and

bituminou.s, the latter being often subdividedinto bituminous and
semi-bituminous coal.
Anthracite lorms the whole of the coal found in the Massachu-

setts-Rhode l^laud area and in that portion of Pennsylvauia occur-
ring in the neighborhood of Pottsville, Mahauov City, Shamokin,
Hazleton, .^rauch Chunk, Wilkes-Barre and Scranton. It also
occurs to a limited exteut in Virginia.
Bituminous coal occupies the rest of the districts just named.
A glance on a map of the coal-fields shows how unequally the

coal areas are distributed over the United States. While New
England and the seaboard Atlantic States contain practically no
coal, the greatest development of the workable coal strata is in
the .\lleghany Mountains aud to the west of them, extending from
Pennsylvauia and Ohio in an unbroken line to Alabama.
Next to the one just mentioned the most Important field is the

one occurring in Illinois, Indiana and Western Kentucky. The
coal area which extends from Iowa to Texas is of much less'impor-
tauce and exteut. and the Michigan coal-field has scarcely been
opened.

The Massachusetts-Rhode Island Area—The coal is confined
to eastern Rhode Island and Bristol and Plymouth counties in

' Massachusetts. At present the only mine worked is at Ports-
mouth. Rhode Island, where E. one of the three beds found, is being
exploited. The coal-beds in this area seem to vary from one to thir-
teen in number, but the explorations made in the past have been
so unsystematic and pecujiiarily, so unsatisfactory, that the data
on which these views are founded are not very reliable. The char-
acter of the coal is the hardest kind of anthracite, often containing
spangles and plates of graphite disseminated through it, which
characteristics are due to the highly metamorpbic action it has un-
dergone. To this same action is due in a great measure the pecul-
iarly folded character of the deposits, which has locally caused
expausions and contractions of the coal-beds, so that in some
places they are thirteen feet thick, and in others but a few inches.
Such an irregularity renders the cost of mining the coal very great,
owing to the large amount of "dead work" required, and to this
cause may in part be ascribed the slight progress which has been
made in the development of the region. The working is now con-
fined to a single mine.

The Alleghany Area, the most important in the United States
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in its extent m the number of workable coal-beds and In the qual-
itv aud variety of the coals found, Is situated in Pennsvlvauia
Ohio, West Virginia. Virginia, eastern Kentucky, East Tennessee
and northern Alabama. This area is divided into numerous dif-
ferent fields, more or less contiguous to one another, and of which
a brief mention follows:

The Anthracite Coal-Fields of Eastern Pennsylvania.—
These anthracite fields are confined to a limited area of not over
»;.'^ square miles, situated in the counties of Carbon, Schuylkill,
Northumberland, Columbia. Dauphin. Luzerne and Lackawanna
Three districts are commonly recognized in this region, known as
the first. second and third coalfields. The Coal Measures within
this region are almost universally surrounded by two mountain
ridges. the exterior one consisiingol sub-Carboniferous sandstone
This IS separated from the interior ridge by a vallev.mcre or less
broad, of easily decomposing red shale, overlying 'which occurs
the true conglomerate, holding in its bosom the valleys or basins
in which the anthracite occurs. These two series of ridges were
the efficient protectors of the coal from the denuding agents, which
removed it from the intervening barren districts, separating the
ditlerent anthracite basins from each other and from the bitumi-
nous coal-flclds of Central Pennsylvauia.
iNorth of the anthracite coal-fields proper, is the semi-anthracitf ^emi-an-

of the Bernice basin in Sullivan county. Pennsylvania, where the ihraclte
jirincipal coal bed, eight to nine feet tlilck, contains eight to nine ''eds in
Per cent, volatile matter. The coal, while classed as an anthracite Sullivan
lacks the brilliant anthracite luster and conchoidal fracture, gen- county,
erally breaking in cubes; in consumption it closely resembles the Penu.
semi-anthracite of Lykeus Valley, in Dauphin county. The
whole of this coal is carried North and West for distribution and
cousumptiou.

The Beoad-Top-Coai.-Field of Pennsylvania.—The coals of
this basin, which occujues about twentv-fiyc square miles, all be-
long to the Lower Protective Coal Measures, of which more pres-
ently, with the exception of a fe\y acres of coal of the Pittsburgh
bed. The measures in this coal-field have been much disturbed,
so that the relaticns of the strata are not fully understood, and
consequently frequent errors have been made in identifving the
coal in different portions of the district. There are apparently
three workable beds. The coal of this district, while actually
bituminous in character, is commonly called semi-bituminous on
account of the comparatively small amount of volatile matter it
contains, often as loiy as eight per cent. At one time the mines of
this district were actively worked, the coal being used for steam-
raising and rolling-mill purposes, since the opening of the Clear-
field coal-district and the more active exiiloitatious of the Cum-
berland coal-beds, the mining interests of this district have
languished, owing in part to an inferiority in quality of this coal
to either of the others, in part to the greater cost of extraction
due to the more disturbed condition of the strata.

The BiTi'Mixoi's Coal-Kields of Pennsylvania.—While the
bituminous coal-fields of Penusylvania are contiguous to those of
Ohio aud West Virginia, the latter being actually but extensions
of the former, they are, for the sake of description, separated geo-
graphically.
In the bituminous coal area of Pennsylvania, Ohio and West

Virginia geologists and engineers have recognized (1) Upper Bar-
ren Measures; (2) Upper Productive Coal Measures; (3| Lower
Barren Measures; (4) Lo^yer Productive Coal Measures; (5) Inter-
conglomerate coals.
The following coal strata occur In the Upper Productive Coal

Measures. commencing with the upberbed: Waynesbnrg coal-bed,
Se\yickley coal-bed, Redstone coal-bed, Pittsburgh coal-bed. Of
these the Pittsburgh is of far the greatest economical value, but
the others are locally of importance.
In the Lower Barren Measures are a feyy beds which are most un-

certain in character and of little economical value; thev are most
unreliable in character, and yyhile locally they thicken. "so as to be
of some local value, they speedily thin out again.
Below the Lower Barren Measures are found the following coal

strata, viz.: Upper Freeport coal bed. Lower Freeport coal-bed.
Upper Kittanning coal-bed. Lower Kittanuing coal-bed. Clarion
coal-bed and Brookville coal-bed.

Still lower, geologically, are the coals occurring in the Great
CongloDierate.\yhich include the Clarion group. C. the Quakertown
bed of Lawrence county, and the Sharon bed of Mercer county.
These coals occur in six diflerent basins, of which the sixth is the
most southwesterly in position and least distinct as to its divi-
sion. Each basin Is separated from its neighbor by an anticlinal
wave, or ratherby a series of separate an tlclinals, the ends of which
lap past each other.
Having the Alleghany mountains as an eastern barrier, the coal

fields extend w estwardly in a more or less unbroken succession into
Ohio. But the coal-beds are by no means equally distributed over
this area. As middle Pennsylvania and middle New York were
lifted, by geological action, much higher above the old sea-level
than southwestern Pennsylvania. Ohio aud Virginia were, the de-
struction of the coal measures has been greatest in the North and
Northeast, gradually diminishing tow ard the Southwest. Onlv the
lowest, or two or three lowest, beds of coal have been left as iso-
lated patches on the monntaln tops of Wyoming, Sullivan, Lycom-
ing, Clinton, Bradford, Tioga, Potter, Cameron, McKean and
Warren counties.
The great productive bituminous coal-field may he said to com- *

mence in the belt of counties composed of Clearfield, Jefferson,
Clarion, Venango and Mercer counties—a distance of 140 miles to
the Ohio line from the crest of the Alleghanies. In the counties
last mentioned, as well as in Cambria, Indiana,.\rmstrong. Butler.
Lawrence. Beaver. Somerset (with the exceptiou of the Salisbury
patch i. eastern Westmoreland, and eastern Favette. only the
Lower Productive coal-beds, and in places the luter-conglomerf le
coals have been left, while the Upper Productive Measures have
been swept away. These latter are found in a great part with al'
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the Lower Productive Coal Measures in Allegfaany. western West-
moreland and western Fayette counties, while the whole of the
Upper and Lower Productive Measures occur in Washiugtou and
Greene couuties. In brief, the Coal Measures are most eroded
toward the Northeast, and are least disturbed toward the South-
west.

The Ohio The Coal-Fields of Ohio.—The Ohio coal-fields are but the

coal fields, western extension of the bituminous coal-region of Pennsylvania;
consequently, the coal-beds which are found in them are the same,
with local modifications, as those of the latter State. Commenc-
ing at the Pennsylvania-Ohio line we find that "the margin of the

coal basin forms a tortuous line, commencing in the northern part
of Trumbuil county, passing thence southwesterly to the Mahon-
ing Valley, where *it is deflected far to the southeast. West of

Youngstown it runs through the soutberu townships of Trumbull
county, where it is deflected north nearly to the center of Geauga
couutv, where it incloses a long tongue and two or three small
islands of coal. Thence returning into Portage, it passes south-
easterly through the southern part of Summit, where it is deflected

to the northwest. From here it runs southwesterly again to the
southwest corner of Holmes. Thence it passes nearly southward
along the western margin of Holmes and Coshocton ; thence south-
westerly through the eastern part of Licking, From here its course
for fifty'miles is nearly south to the center of Hocking, where it

turns slightly westward, and passes through Vinton. Jackson, Pike
and Scioto to the Ohio, where it crosses" into Kentucky. The
counties more or less underlaid by coal in Ohio are Mahoning,
Columbiana. Portage, Stark. Holmes, Carroll, Tuscarawas, Jeffer-
son. Harrison, Belmont, Guernsey, Coshocton, Muskingum, Perry,
Noble, Morgan, Washington, Monroe, Meigs, Athens, Jackson,
Gallia. Lawrence. Trumbull, Summit, Medina, Wayne, Licking,
Hocking, Pike and Scioto.

^irp"^*° The Coal-Fields of West Virginia and Virginia.—No State
coal nelds. i^ tjnj Union surpasses West Virginia in the variety of coals it

contains, nor does any contain an equal amount in proportion to
its area; for of the fifty-four counties iu the State, but six are
entirely destitute of this important fuel. In many of them, how-
ever, the coal is so deeply buried, and in others the means of
transportation are so inadequate, that it will be many years be-
fore the mineral wealth they contain will even commence to be
developed. In Virginia, on the other hand, there are but six
counties which contain coal of Carboniferous age, and they are in
the extreme southwestern corner of the State, adjoining West
Virginia and Kentucky. The coal-field of West Virginia and
Virginia is but an extension of the Appalachian coal-field from
Pennsylvania. Maryland and Ohio, and the general system of the
measures is the same, with the exception that locally some of the
coal-beds in the Great Conglomerate are of a sufficient thickness to
be profitably worked.

Maryland The Maryland Coal-Field, better known as the Cumberland
coal field, coal-basin, is but a prolongation of the Potomac basin mentioned

under West Virginia. This coal-field is one of the most important
iu the United States, due to the thickness of the main bed, its
good quality, aud the large annual production. The coal is most
extensivelyused for rolliug-mill and steam-raisiug purposes, its
chief and only competitor among the bituminous coals being that
from the Clearfield region of Pennsylvania. This coal-field is an
outlyer of the main Alleghany coal area, of which there are
several others iu Pennsylvania, such as the Broad-Top, Snow-
shoe, Ralston and Blossbiirg basins. The coal is semi-bituminous
in character, and does not coke quite so readily as those which
contain more gas.

The Eastern Kentucky Coal-Field is but a continuation of
that described in Ohio aud West Virginia. The western bound-
ary of the Alleghany coal area in Kentucky is approximately as
follows, in a north-south direction: Starting at the Ohio river
near Tygart's creek, the line runs through Greeuujt, Carter,
Rowan, Morgau, Powell, Estill, Jackson, Laurel, Pulaski, Wayne
and Clintou counties to the Tennessee line. This coal-field under-
lies the whole of fifteen counties aud a portion of five others, con-
taining 8,983 square miles. The boundary line is verv crooked,
throwing off numerous spurs, extending west of

' the line
mentioned.

The Tennessee Coal-Field is but a prolongation southward of
the eastern Kentucky field. Its area is co-extensive with that
of the Cumberland mountain or table-land. The Cumberland
mountain crosses Tennessee obliquely, and although much in-
dented by valleys and coves, is nowhere completely cut in two
by them. The eastern border of this table-laud is comparatively
a nearly direct or gracefully curving line, the indentations made
by the streams on this side being scarcely noticeable. It is very
irregular, however, along its western border, being cut out and
notched by deep valleys and coves, separated from each other by
longs purs jutting to the West. These deep indentations give the
western outline a very ragged appearance. Along the Kentucky
line the coal-field is about seventy miles wide, while it narrows
along the Alabama line to fifty miles.

The Georgia Coal-Field.—The Tennessee coal-field west of the
Sequatchie valley extends over the border into Alafcama, and
then soon dies out. That on the eastern side of the valley, on the
contrary, extends through Dade, Walker aud Chattooga counties
in Georgia into Alabama. Almost the whole of the former is
underlaid by an excellent quality of bituminous coal, while there
is not quite such an extent of it in the other two counties.

The Alabama Coal Region is an extension southward of the
Georgia into northern Alabama. It is divided into three fields,
the Black Warrior, the Cababa and the Coosa. Of these three the
first is much the largest.

The Illinois, Indiana and West Kentucky Area.—The coal
measures of this portion of the United States form but one
area.

The Indiana Coal-Field.—The Carboniferous Measures occur
in the counties of Possey, Vanderburgh, Warwick, Spencer, Perry,
Crawford, Gibson. Pike. Dubois, Knox, Daviess, Martin. Sullivan,
Greene. Clay, Owen, Vigo. Parke, Vermillion, Fountain and War-
ren; or, in other words, in the southwestern part of the State.
There are three beds of coking coal iu this field, varying from
four and a half to ten feet in thickness, and three seams of open-
burning or splint coals that range from twc and a half to five feet
in thickness, the average thickness being four feet. One bed of
cannel coal occurs iu Daviess county, about four aud a half feet
thick. The principal coals mined with this exception are the
block coals from Clay county.

PETROLEUM.

Petroleum has been known to exist in this country almost from
its first settlement. The records of travels, especially through the
region west of the Appalachian chain, in what was then known as
the Great Ohio Valley, contain constant evidences of the existence
of this material iu the reports of burning springs and the oil that
accompanied them.

It was not, however, until 1859, at the time of the drilling of
Drake's first weH, that it began to assume any commercial impor-
tance. The excitement attending the discoyeries in the Pennsyl-
vania oil field led to explorations in many States, and developed
the fact that petroleum existed in many localities. These locali-
ties are chiefly ou the the western slopes of the Appalachian chain,
reaching from Petrolea in Ontario to just across the Tennessee
State Hue in Alabama. Some quite extensive fields are also found
in California and iu Wyoming, aud later evidences of the exist-
ence of oil have been discovered in other States, but the Appala-
chian and the California oil fields are at present the only ones of
commercial importance.
The most imjiortant of these fields are what are described fur-

ther on as the Pcnusylvania and New York oil fields. Next ia
Importance to these is the Macksburg field in Ohio, near Marietta,
the third in importance being the California field. West Virginia
yiroduces some small amounts of heavy oil for lubricating purposes,
its light oil haying been comparatively exhausted some years since.
There are also oil fields that with better facilities for transporta-
tion might be of importance in both Tennessee and Kentucky,
The Wyoming oil fields described farther ou in this report are also
of importance in the amount of petroleum that can some day be
made available; but of this field, as of all others outside of the
Pennsylvania and Macksburg regions, with the exception of Cali-
fornia, it will be found that the expense of producing and trans-
porting the oil to market will effectually prevent any great pro-
duction in these fields until the price of Pennsylvania petroleum
shall materially advance.
In the following table will be found a consolidation of the statis-

tics of the production of petroleum in the various fields of the
country, so far as the same could be obtained from the beginning
of operations in these fields :

—
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More than 50 per cent, of all the oil produced In the United
.States is from the Bradford and Alleghany fields, these two dis-
tricts being credited with n,0»9..512 of the 21,84-i,041 barrels pro-
duced iu the country in 188.5. The jiroductiou in these fields,
however, is kept uy* only by the liberal use of uitro-glycerine, and
even with the use of explosives to au extent before unknown the
production is falling off, and it is a question if the vigor of these
old fields can be restored.
From the time of the first settlement of California by the

whites there have been evidences, iu the form of springs aud
seepage from the asphaltuni beds, of the existence of petroleum
iu the State. No attempts, ho\vcver, were nuide to utilize these
deposits until the excitement following the Pennsylvania oil dis-
coveries led to prospecting these surface deposits and the eager
searching for others. During the years 1865 aud 18ti6 upwards of
seventy companies, each with a large uoniiual capital, were incor-
porated in California for the purpose of searching for petroleum.
While a majority of these companies proceede<l no further than to
organize, having never expended any money in actual operations,
some of them begau active oj.erations, sinking v ells aud driving
tunnels in their search. Most of the work at this time was iu
Humboldt, Colusa, Contra Costa, Santa Clara, aud Los Angeles
counties.
About 1875 the oil business in California took on hew life. Two

wells put down that year yielded some 15 or 20 barrels each per
day. Drilling by steam began to be more generally used in place
of the spring pole. In 1877 the Ventura and the I'ico Canon wells
produced daily 80 and 40 barrels respectively. Some £0 barrels of
refined oil were made daily at the Pico refinery at the latter place.
The next year 60 barrels of crude oil were for a nunil>er of days
taken from the Boyer well, in the Santa Cruz mountains, every 24
hours. The oil here, as in most cases in California, was brought
to the surface by pumping, no flowing wells having as yet been
struck in the State.
From this time there has been a steadily increasing output of oil

in California.
There are. as far as now known, two oil fields In this State,

probably originallv the same, but now divided bv the range of
mountains in which the headwaters of the North I'latte and Wind
rivers find their sources.
As yet no valuable deposits of petroleum or its concomitant,

asphaltum, have been fouud anywhere in the far west, except in
California. Recently encouraging indications of mineral oil are
reported to have been met with at Puyallup, in Wasbiugton.

NATDRAL GAS.

According to Mr. Swank, natural gas was first used as • fuel In

connection with the manufacture of iron and steel at Leechburg,
Armstrong countv, Pennsvlvania, in 1874. when it was taken from
a well twelve hundred feet deep, and where it at that time fur-

1

Dished all the fuel required for puddling, beating, aud making
steam at the rolling-mill of Messrs. Uogersaud Darchfield. Between
1W4 and 1881 the use of natural giu< was introduced at various other
establishments for ijuddllng and rolling. The use of this new fuel
spread so rapidly, that in 1887 there were niuetv-six rolling-mills
and steel works either wholly or in )iart using natural gas; and
Mr. Swank states that at the present time nearly one-fourth of all
the establishments of this kind in the Cnited States are thus sup-
plied with fuel. The territory in which are located iron and steel
works using natural gasextends as far east as Johnstown, sevenly-
uine miles east of Pittsburg. Some gas is used in Ohio, piped from
wells iu the adjacent region of I'enUFylvania, and some is also
obtained from local wells. Pennsylvania gas is also used to a
limited extent in West Virginia. Natural gas has also been ob-
tained at various localities in Indiana.
According to Mr. Ashburner.of the Pennsylvania Survey, there

were, in ISM, no less than 1/jOO dwellings, CO glass factories, S4
rolling mills, and 4.'> other industrial establishments supj'lied with
natural gas iu the city of Pittsburg alone ; and thiswas estimated
as representing or displacing au amount of coal equal to ten
thousand tons a day. In the following table is given the amount
and value of the coal displaced by natural gas throughout the
country, as nearly as it could be estimated, for the years 1885-87

:

Amount. Value.
1885 2,796,000 tons ) 4*57,200
1880 8,761,000 •• 10.012,000
1887 8,800,000 " 15,8:».500

The rapid Increase in the amount of natural gas consumed during
the past few years is easily seen in the above table. The surpass-
ing importance of Peunsyivania in general, and of the Pittsburg
District in particular, as consumers of this kind of fuel, and the
progress which has been made in other Slates in the development
of this branch of industry may be seen in the following table, in
which the detailed statistics for the year 1887 are given

:

AMOUNT OF Coal Displaced by Natikal Gas.

Locality.

Peunsyivania:
Alleghany County
Kemainder of Pittsburg DiS'

trict
Western Pennsylvania (out'
side) of Pittsburg District.

.

Total Pennsylvania

New York
Ohio
West Virginia
Indiana
Itliuois
Kansas
Elsewhere

Total 8,804,520 tons

Coal Displaced.

4,890,000 tons

1,437,900 ••

1,003400 "

i.9:;i,ooo tons.

94,600 •'

446,000 "

KiJiOO ••

208,000 "

2,500 "

4,460 "

4,460 '•

Value.

»6,S46,250

3,415,750

4,487,500

(13,749,500

,'»3.000

1,000.000

120 ,000
1.00,000

6,000
15,000
15,000

(15,838,500

The development of the iron and steel business in the Inlted Iron and
States during the last half century has been as rapid as that of steel,
the milling of coal. In 18.50 the total production of iron through-
out the world was about six million tons, of which fully half was
to be credited to Great Britain: that of the I'nited States was
about one million tons, or one sixth of the whole amount. In the
years from 1881 to 1S87 the total production of pig iron throughout
the world varied between nineteen and twenty-two millions of
tons, averaging a little over twenty millions, of which about four-
fifths w ere due to England, the United States and Germanv. In
the last fifteen years the praportional production of England baa
gradually declined; for the five years ending 188.5 it was very
nearly five-twelfths, aud iu 1887 a very little over one-third of the
total. England aud the United States together made in 1887 very
nearly live-eighths of the total.

In regard to the geographical distribution of special products,
the Special Agent of the Census of 1880 in charge of this depart-
ment—Mr. J. M. Swank—makes the following statement:
"A glance at the statistics for J880 shows that New England now

makes but little pig iron, and that the South makes considerable
pig iron and scarcely any rolled Iron; that the West has largely
embarked in the manufacture of steel by the Bessemer process,
while New York cannot boast of a single Bessemer establishment,
but has preferred the open-hearth process: that New Y'ork makes
most of the blooms that are made from ore. and Pennsylvania
most of the blooms that are made from pig and scrap-iron: that
Michigan Is the leading producer of charcoal pig-iron, and now
makes no other kind ; tbat West Virginia has developed a remark-
ably active interest in the manufacture of cut nails : that only five

States make. Bessemer steel : and two States, Pennsvlvania and
New Jersey, make nearly all of our crucible steel : and that Penn-
sylvania has made a greater effort than any other State to manu-
facture all kinds of iron and steel."
At the close of the year 1887 there were 613 blast furnaces, then

either completed or building mot counting any of which had been
abandoued) in the lulled Slates aud they were thus distributed.



813 UNITED STATES [natural gas.

Bessemer
Steel.

Division. Subdivision. Number.

(North Atlantic 315

Atlantic J
Middle Atlantic 54

(Soutti Atlantic 6

I

Nortbeasteru Central 147

J
Northwestern Central 13

OENTRAL < Southeastern Central 71

(.Southwestern Central 2

( Rocky Mountain 2

COBDILLEKAN < Flateitu

( Pacific Coast 3

Total 8

Total.

375

333

5

613

Of the 613 blast furnaces, 243 were in Pennsylvania, Ohio coming
next in order with seventy-eight. In the Northern States there

were 459; in the Southern 154, of which forty-four were in Alabama
(twentv-four completed and twenty building). Of 414 iron and
steel rolling mills, 169 were in Pennsylvania. Ohio coming next
with fifty-flve. Of Bessemer and Clapps-Griiflths steel works there

were fortv-three, of which nineteen were in Pennsylvania and six

in the Southern States. Of open-hearth steel works there were
fifty, of which twenty-seven were in Pennsylvania and two in the

Southern States. Of crucible steel works there were forty-one, of

which twenty-one were in Pennsylvania, and two in the Southern
States.

, . ^ . .,

The production of pig iron and of Bessemer steel ingots and rails

in the United States since 1880 is stated in the following table,

compiled from the statistics collected by the American Iron and
Steel Association

:

1881.

Pig-iron 4,144,253.

Bessemer steel ingots,.. 1,37^,247.

Bessemer steel rails 1487,769.

1882.
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able protosalt with the resulting organic acid, has entered into
more extended circulation.
The most common solvents of iron in Nature are carbonic acid

and sulphuric acid: the latter becomes an importuut agent in
moving and concentrating iron, under certain circumstanocH, as
in solfataric action and in the oxidation of pyritiferons rocks like
the Devonian shales of I'ennsylvaniaand Virginia. lUit, doubtlcsp,
carbonic acid is the most general agent. Besides arising from the
oxidation of organic matter confined in sedimentary strata, it

outers the earth as an accessory of rain water, and more is taken
up by the water from the decaying vegetable mould; it is also lib-
erated in depth from limestone by the action of chemical processes
and enters the ascending currents. However formed, it becomes
an accessory constituent of the water that permeates the rocks,
and alone, or in connection with other agents, it decomijoses the
silicates and carries off the iron as a bicarbonate. It fellows the
channels of flow until it reaches an arresting cause. One such
arresting cause, of ultimately great economic im[)ortance, is the
carbonate of lime in limestones and dolomites and calcareous sand-
stones, resulting in the replacement of lime by iron; another of
equal importance is oxygen, whether at the s'urface, where the
fiolnable iron protosalt, emerging in sjiring water is oxidized to a
limonite, or in caverns or small cavities, where it is oxidized, and,
parting with its acid, is deposited in successive thin films to form
stalactitic and nlammillary niassesof hydratedsesqnioxide; there-
fore when we consider the general difl'usion of iron in both de-
trital and crystnlliue rocks in all sediments and all eruptions, and
remarkable reciprocating relation in the most common and essen-
tial I'rocesses of Nature, it is not strange that we should find
it rei'resented by local accumulations in the rocks of every geo-
logical age.
The annexed table, published by Mr. Swank, shows the produc-

tion of iron ore in tons in the leading ore-producing districts for
the years 188G, 1887: —

1886. 1887.

Lake Superior mines of Michigan and Wis-
consin 3,263,901 4,344,051

Vermilion Lake mines of Minnesota 304,896 394,:52
Missouri mines 379,776 427,7So
Cornwall, I'enusylvania 688,054 667,210

New Jersey mines 500,501 547,fc9
Chateaugay mines. New York 214,800 219,380

Crown Point mines. New York CO,0S4 64,940

Port Henry mines. New York 298JiC8 428,522

Other Lake Champlalu mines. New York 15,000 29,000

Hudson Kiver Ore and Iron Company, New
York 75,000 141,422

Tilly Foster mines. New York 17,728 14,316

Forest of Dean mines. New York 18,000 21,164

Salisbury region. Connecticut 36,000 80,000

Cranberry mines, North Carolina 24,106 45,032

Tennessee Coal and Iron and Railroad Com-
pany's mines 81,650 102.601

Ohio (whole State) 344,484 377,465

Alleghany County, Virginia loO.OOO

Preston County, West \irginia 15,408

Calhoun, Etowah, and Shelby counties, Ala-
bama 129.000

Total of the the above districts 6,322,408 8,151,047

Amei.ean American Impobts of Iron and Steel,—It has been snfli-

Imports of ciently shown tnat this country is a large producer of iron and
kou and steel. The statistics of our production of these articles do not
steel. how ever, show the magnitude of their consumption by our people.

We export only verv small quantities of iron and steel, principally

in the form of raachinerv. but have been large Importers of iron

and steel in all forms, which we have consumed In addition to

the large quantities we have ourselves produced. Our imports of

iron and steel during the last fifteen calendar years have been as

follows: The quantities of pig. bar. band, plate, and sheet-iron,

rails, old iron, and tin plates, are given for every year mentioned
and for 1S82 and succeeding years the quantities of other iron and
steel which could not be obtained for preceding years are added;

Years.
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compared with that of the preceding six years. This is not due to

any general falling off in the prosperity of the mining industry
of the State, but to the decrease in the yield of the leading source,

the Comstock Lode.
The bullion product of Nevada represents an average of $44.16

gold, $112.29 silver, and $156.45 gold and silver for each square
mile of its area. In this respect Nevada is surpassed by Colorado,
the figures for which are $25.SS gold, .fl59.22 silver, and $185.20

total.
Siiah and The bullion product ol Utah is remarkably steady, varying lat-

.*rizoua. terly but little from year to year, while a marked impulse has
been given to the mining industry of Arizona by the fine showing
of the new Tombstone district, in Pima county.

Idaho. The deposits of Idaho bullion (so far as it is possible to segre-

gate them, a very large portion having passed through private re-

fineries and thus losing their identity) up to the close of the fiscal

year ending June 30, ItiSO, are stated bv the director of the mint
to have been $24,137,417 gold. $727,296 silver, and $24,804,713 total.

This amount is far less than the actual output up to that date,
vague unofficial estimates placing the total yield as high as $60,-

000,000.

Of the gold product for the census year 1880, 59.42 per cent, is

from placers and 40.58 per cent, from the deep mines. Idaho fur-

nishes 7.32 per cent, of the placer output of the United States. 2.18

percent, of the deep mine gold, and 4.43 per cent, of the total gold ;

1.13 per cent, of the silver, and 2.00 per cent, of the entire product
of the precious metals in the whole country. As a gold producer
the territorv ranks sixth, and in silver, seventh. The average
yield per square mile is $17.45 gold, $5.30 silver, and $22.75 total. Ju
this respect Idaho stands fifth in point of gold, seventh in silver,
and sixth in developed richness in gold and silver.

•regon. Oregon is one of the oldest of the western mining States, the
discovery of gold within its limits having followed closely upon
that in California. Its output has never been very large in com-
parison with the yield of its neighbor State, but although the
mines have become secondary to its agricultural resources in
point of importance, they still furnish occupation and profit to
many of its inhabitants. The quartz veins of Baker County, in the
eastern portion of the State, adjoining Idaho Territory, continue
to yield the larger portion of the total deep mine product of this
State. The prevailing type of the Oregon ores is a free gold quartz,
though rebellious gold ores, requiring special treatment, are found
in some localities, and a small amount of silver is produced in
Grant county.

hashing- Of the small product reported from the deep mines of Washing-
ton, ton, nearly the whole comes from Peshaston district, in Yakima

county, where gold quartz mining is conducted on a small scale.
The Upper Colnmtiia placers furnish over one-half the total

placer yield of the State.
*lftt*ka. This vast territory, occupying an area of over half a million

square miles, is for the most part still an unexplored region. The
small amount of prospecting which has been done has developed
the fact that Alaska contains many gold bearing localities, none
of which however, have yet yielded any considerable output.

STATISTICS OF THE DIVISION OF THE BOCKY MOUNTAINS.

<'O]orad0. From an average annual production of only three or four mil-
lions, Colorado has suddenly risen to the first rank as a pro-
ducer of the precious metals among the States and Territories for
gold and siver combined, as well asfor silver alone, while for gold
It holds the fourth rank. In the relation of production to area it

holds the first rank likewise for gold and silver combined, and for
silver alone, and the third for gold alone. In the relation of
production to population, however, it ranks only third for
gold and silver together, second for silver alone, and sixth for
gold alone. The total value of its product during the census year
in gold and silver was, in round numbers, ninteen and a quarter
million dollars: and, if we add to this the value of lead and cop-
per in crude metal produced, we have a total value of metallic pro-
duct of twenty-two and three-quarters million dollars.

.'Dakota. The metallic production of Dakota is derived from the region of
the Black Hills, and in greater part from Lawrence county, where
free milling gold quartz ores of low grade are reduced in'amalga-
matiug mills of great size.

ticntana. Montana has within its boundaries the elements favorable to a
large production of the precious metals—rich and varied ores and
abundant fuel, both coal and wood. As yet. however, owing to
lack of development and want of sufficient transportation facili
ties, it has not taken its proper rank as a producer.

New Mex- The mines of New Mexico have been attracting much attention ;

'CO. but their practical development is awaiting the completion of the
railroads which are about to intersect it.

WvomlnK. Wyoming is surrounded on three sides by important mining
regions, but has as yet developed but few mines within its
borders.
The following table shows the yield of the States of the Eastern

division, for the year 1.S80:

—

EASTERN DIVISION.

Alabama
Georgia
Maine
Michigan
New Hampshire.
North Carolina.

.

South Carolina.

.

Tennessee
Virginia

Total.

$1,300
81,030
3,000

11,000
118,955
13,041

1,998
9,.S22

$239,646

7^00
25^58
16,000

140
56

$49,586

$1,300
81,362
10,200
25,858
27,000

119,095
13,097

1,998
9..322

$209,2.32

The relative quota contributed by each of the three great arbi-
trary divisions into which the-country has been apportioned is
indicated in the following table:—

Pacific Division
Division of the Rocky
Mountains

Eastern Division

Total

$25,261,828

7,878,189
239,646

$33,379,663

$21,143,881

19,917,490
49,586

$41,110,957

$46,405,799

27,795,679
289,23'J

$74,490,620

The following table shows the production of gold and silver for
each State and Territory during the year 1885:—

Alaska
Arizona
California
Colorado
Dakota
Georgia
Idaho
Montana - ..

.

Nevada
New Mexico
North Carolina —
Oregon
South Carolina
Utah
Washington
Texas. Alabama,Tennessee
Virginia, Vermont, Mich-
igan and Wyoming

Total

$ 300,000
880,000

12.700,000
4.200,000
3,200,000
136,000

1,800,000
3,300,000
3,100,000
800,000
162,000
800,000
43,000
180,000
120,000

90,000

$31,801,000

$ 2,000
3.800,000

2.500J)00
15,800,000

100,000

S500 .000

lO.OGO.OOO
6.000,000
3,000.000

3.000
10,000

6,750,000
70,000

5,000

$51,600,000

$ 302,000
4.680 .000
15.200,000
20.000,000
3,300.000
136,000

5.300,000
13.860.000
9.100,000
3,800.000
156.000
810,000
43,000

6,930,000
190,000

95,000

$83,401,000

Gold and Silver Production of the Different States fob
THE Year 1887.

Btate or Territory.

Alaska
Arizona
California
Colorado
Dakota
Georgia
Idaho
Michigan
Montana
Nevada
New Mexico
North Carolina
Oregon
South Carolina
Utah
Washington
OtherStatesand Territories

Total $33,136,000

Gold.

', 675,000
830,000

13,400,000
4,000,000

2,400,000
110,000

1,900,000
26,000

5,230,000
2,500,000
500,000
225,000
900,000
60,000

220,000
150,000
20.000

Silver.
{Coining
value.)

$ 300
3,800,000
1.500,000

15,000,000
540,000

.500

3,000.000
35,000

15 ,.500 ,000

4,000,000
2,300,000

5,000
10,000

.500

7,000,000
100,000
250,500

$53,941,800

Total.

$ 675,300
4,630,000
14,900,000
19.000.000
2,940,000
110,500

4,900,000
61,000

20.730.000
7,400,000
2,800.000
230.000
910.000
60„50O

7,220,000
250,000
270,.50O

$87,077,80(>

Production of Gold and Silver in the United States for
the Years 1880-1887.

Year.

1880.

1881.
1882.
1883.
1884.

1885.

1886.

1887.

i:ld.

$36,000,000
34.700,000
32 ..500.000

30,000.000
30.800.000
31.800,000

35,000,000
33,000,000

Silver.

Coining
Value.

$20,200,000
43.000,000
46,800.000
46.300.000

48.800.000
51.1)00.000

61,000,000
53,367,000

Commer-
cial Value.

$42,000,000
42,504,447
39,445.314
40,450 ,00(

The annexed table still farther illustrates this branch of the
subject by showing the consumptiou of the precious metals in the
United States in the industrial arts, as reported by the Mint, foi
the years 1880, 1881, iaS3 and 18S5:—

Gold. Silver.
1880 $ 8,6.34.193 $3,464,169
1881 10,086.723 3,388,421
1883 14,459,464 5,556,530
1885 11,152,120 4,598,413
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Nearl> all the quicksilver produced in the United States comesirom Cal.foruia The total produce of the Californian mines,aunug the years 188U-IW7. has been as follows •—

"""es.

J^ 59,920
. 60,851

188S..
1884..

188.')..

1886..

1887..

. 52,7.32

4S.725
. 31,913
. 32,073
. 29,981

33,825

I

N9 new discoveries of localities of importance have been made
during the past tew years, and the nijiies which are now worked
in California have been of late years in a rather depressed eondi-
tiou. owing to the low price of the metal, the increased expense of
-iroductiou consequent on the greater depth of the workings, and
he growing scarcity of the ore. No quicksilver mine earned or
paid any dividend in 1SS.5; but since that time there has been a
rise in the price of the metal, and a somewhat increased activity
mils exploitation. Two mines paid dividends in 18SU: the New
Almaden.$ll.s,ui0.7.5, and the -Etna. J-'O.OOO; the former also paid,
in IS8.S, $-.>.s2.GG:i. A considerable portion of the quicksilver mined
in California is used in that and the adjacent Cordilleran State";
a part goes to Mexico, and there is a small and varying expoit to
China. The low price of silver has materially aJfectedthe profits
ot exports to foreign countries.
The ore of tin has been discovered in several localities in the

United .States, and there have been mauv attempts made to open
mines in various parts of the coiiiitrv, biit up to the present time
the amount ol this metal produced has been entirely insignificantAmong the localities in the Appalachian region where mining for
tin has been attemnted are, Winslow, Maine; .Iiickson, New Hamp-
shire: one on the northwestern slope of the blue Kidge, iu Rock-
bridge county, Virginia: and one near Ashland, in Clay countv.
Alabama. The veins in the first two localities mentioned are un-
questionably too small for successful working. In regard to the
other places, it does not yet seem to be known whether the condi-
tions there existing are sufiieieutly favorable to warrant the ex-
pectation that they will become profitable. The fact that there are
no apparent indications—judu'iig from the descriptions which
have been published— of siiperfi,;ial deposits which could be suc-
cessfully streamed for tin seems a strong reason for believing that
iu no one of these localities could there be a successful competi-
tion carried on with the stanniferous districts of the East Indies
and of Australia, where the detrital ores of tin exist in the great-
est abundance. Of course tin mining could be made profitable in
this country if a sufliciently high duty were laid upon this metal.
The stanniferous region from which the most has been expected

is the Black Hills of Dakota, at a locality of about twenty miles
Bouthwest of Rapid City.
According to the ofiicial report of Mr. A. Williams, Jr., on the

^mineral resources of the United States, for the years lS.s:j.84, a
large amount of money has been expended in opening and pros-
pecting the Etta mine, and iu erecting mills and reduction
works.
So far as known, however, up to January, 1S80, there has been

no production of tin of commercial importance iu Dakota, nor
have regular shipments of this metal from that region been begun.
Tin ore has also been found in the southern part of the State of
California, and several attempts have been made to put the mines
upon the market. The observations of the present writer in this
region in IsiiO, did not lead him to the conclusion that it was likely
ever to become of importance for its production of *his metal.
Zinc has become within the past few years an important article

of production in the Inited States.
The business of making metallic zinc had not become of any im-

portance previous to IH75. Since that time it has increased at a
moderate and pretty uniform rate.
The latest and most reliable statistics of zinc are those given by

Mr. c. Kirchoff, Jr., in the " Mineral Resources of the United
States for 1887," as follows, in tons:--

State.
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great that space may be fouud here for a few remarks on the
geological mode of occurrence of salt, and the geographical dlstri-
bntiou of tbo salt iudustry.
The comnion salt of the world is obtained for use in four differ-

ent ways; namely, the evaporation of the ocean water, tiie evapo-
ration of the water of saline lakes, the evaporation of saline water
or brine obtained by boring, aud the minium of solid or rock-salt.
By each of these methods salt is, or has been, produced in the
United States ; but the third of these is at present by far the most
important source of sujiply of this substance in this country.
In tJie early history of the country the salt used was in juirt im-

ported from Euglaud, aud iu part produced by the evaporation of
sea-water on the islands adjacent to the coast in a low latitude,
and especially Turk's Island.
The present sources of supply for coiiper iu the United States

are chiefly the Lake Superior region and the Territories of Mon-
tana and Arizona. The produce of the other States is compara-
tively iusiernificant.
The mines of Lake Superior, of the date of the opening of which

mention has already been made, are of a peculiar character.
From these mines only is copper taken exclusively in its native
state.
The " Cliff Mine," on the Keweenaw Point, which was worked

from 184j to 1S72 to a depth of nearly 1,.'JOO feet, is of historical
importance in the development of the mining iudustry of the
country, as being the first permanent deep mine worked, aud as
being the first mine of any ore other thau that of iron to pay regu-
lar dividends. The Minnesota mine, near the Ontonagon river,
was another one of interest, aud, like most of those to the west of
Keweenaw Point, of a somewhat diflercut character from that of
the Cliff mine, since the cupriferous lode ran parallel with the
formation instead of across it. These longitudinal occurrences
are, apparently, iutermediate in character between contact depos-
its and segregated veins.
The Lake Superior region, soon after it was first opened, in 1845,

began to produce largely and for many vears it supplied from
seven to nine-tenths of the copper furnished by the United
States.
The growth in the production of copper in the United States

compiled up to 18.S5, inclusive from the best data available. Is
shown iu the following table. It proves in a striking manner how
Ereponderating was, until the past few years, the influence of the
ake Superior district; and again of one great mine iu it, the Calu-

met aud the Hecla. for more than a decade. In order to point out
more clearly how prei^onderatiug has been the outimt of the Lake
district from 1867 to 1880, a col\imn has been added giving its per-
centage of the total product from year to year. It should be stated
that the yield of copper from pyrites is not here included.

Production of copper in the United States from 1845 to 18S5
inclusive.

Years.

1845
18«6.

1847
1848
1849
1850.
1851.
1852
1853.
1&54.
1855,
1856
1857
1858.
1869.
1860.
1861.
1862.
1863.
1864.
1865.
1866.
1867.
1868.
1869,
1870
1871.
1872,

187;*

1874,
1875.
1876.
1877.
1878.
1879.
1880
1881.
1882.
1883.
1884.
1885.

Total
produc-
tion.

Long tons
100
150
300
500
700
6,50

900
1,100
2,000
2,2.50

3.000
4.000
4,800
5,,500

6,300
7.200

7.500
9.000
8.600
8.000
8.50O
8.900
10.000
11,000

12,500
12,000
13.000
12,.500

15,500
17,.50O

18,000
19,000
21,000
21.600
2;*.000

27.000
82.000
40.467
51.574
63.656
74,053

Lake
Superior.

Lotig tons
12
26
213
461
672
572
779
792

1.297
1.819
2.593

3,666
4,265
4,088
3.965
6.388

6,713
6,065

5,797
5,676
6,410
6,i;a8

7,824

9,34(;

11,886

10,992
11,942
10,961

13,4:«
15,327
16.089
17.085
17.422
17.719
19.129
22.204
24.:-ill3

26.4.S9

26,66;i

30,916

Calumet
and

Hecla

Long tons

603
2,276
6.497
6.277
7,242
7,215
8,414
8.984
9,586
9,683
10,075
11,272
11.728
14.140
14.000
14.:J09

14,788
17,812
21,093

Percent-
age of Lake
Superior
of total
product.

12.0

17.0
71.0
92.5
96.0
88.0
80.6
72.0
64.9
71.1
86.4

91.6

88.7
74.3
63.3
74.8
89.1

67.4

67.0
69.7

75,4
68.8
78.2
80.6
95.1

87.2
91.9
95.7
87.3
87.6
89.4
88.9
82.9
82.4
83.2
82.2
76.1

62.1
50.1

48.4
43.5

The following is. in detail, the output of the Lake Superior mines.
In the majority of cases It is the official product, based on smelling
works returns; iu a few instances it is an ofliclal estimate oi the
ingot product based on the known output of mineral. The Ma?si8
the only larger mine iu the case of which the ingot was estimated
from the published statement of the output of mineral. The total
is accurate, therefore, within a few thousand pounds.

The Production of Lake Superior Copper Mines, 1880 to 1885.

Mines.

Calumet and Hecla
Quiucy
Usceoia
Franklin
Allouez
Atlantic ;

Pewabic
Central
Grand Portage
Conglomerate
Mass
Copper Falls
Phcenix
Hancock
Huron
Eidgc
Saint Clair
Cliff
\\ olverine
Nonesuch
Isle Royal
Miuong
National
Minnesota
Belt
Sheldon and Cjlumbla
Aztec
Adventure
Peninsula
Tam arack
Ogima
Concord
Kvergreen Bluff
Flint Steel River
Madison
Northwestern
Ash Bed
Centennial
Sundry companies—tributers.

1880.

31,675,239
8.696,263
3,383,537
2,336,466
1,318,471
2.341.195

970.509
2,026,078

67Ji60
233.814
517,169

6.615
43i;.010

3.032
70.285

223,363
13,196
78,962

1881.

55.584
79.469
27,407

26.931

3,757
2,951

5,885
10.464

10,651

28,080

916

31,360.781
5,506.848
4.179,976
2,677,9.32

1,473,007
2,528,009
1,876,244

1,418.465
26,264

886,091
467,684
669,121
409,367
571,897
264.515
235.606
135,492
79,382

119.061
47M)H
15,397

24,227

10,031

7,500

16.776
28,849

968
4,140
1,534

Total. 49,682,337

24,804

1,642'

64,548,909

Mines.

Calumet and Hecla
Quincy
Usceoia
Franklin
Allouez
Atlantic
Pewabic
Central
Grand Portage
Conglomerate
Mass
Copper Falls
Phcenix
Hancock
Huron
Ridge
Saint Clair
Cliff
Wolverine
Nonesuch
Isle Eoyal
Minong
National
Minnesota
Belt
Sheldon and Columbia
Aztec
Adventure
Peninsula
Tamarack
Ogima
Concord
Evergreen Bluff
Flint Steel River
Madison
Northwestern
Ash Bed
Centennial
Sundry companies—tributers.

Total 59,702,404

1883.

83.125.045
6.012,239
4.256.409
3.488,708
1,751,.377

2.682.197
1.171.847

1,268,566

735.698
222.117

659.474
804.000
612,291
484,906
720,213
60,156
125,225
10,374

699,622

3,5^2
20.006
6.226

16,402

849,400
7.435

3,000

1884.

40,573,585
5,650,436
4.247.630

3.748.652
1.928.174

3,163.585
227.834

1.446,747
265.860

1.198,691
481,396
891,168
631.004
562,636

1,927,660
74,930
139,407
28,226

751,763
2;f,867

16,074

87,368
1,144

i;i0.851

9.828

4.333
1,225,981

1,106

"954

1,517

'

21 ,696

32,053,039
5,665.796
4,176,782
3,264,120
1,683,557
2.631.708
1.482,666
1,:«3,597
757,080
734,aj9
737,440
587,500
5.37,177

540,675
364,579
102,936
87,126
66,053
25,623
46,458
36,447
21,380
17,060
10,672
5,625
3,299
3,129
429

4,207

'.'2,636

^,554

57,165,991

1885.

47.247,999
6.848.530
1.945,208
4,007,105
2,170.476

3,582,633

2,157,408

365,000
1,168,000
344,855
203,037

2,252,484
63,390

328,610
28,484

162,252
12,608
27,433

4,000

181,669
12,000

1,500

34,000

69,363,202 72,148,172
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Montana is next in importance to the Lake Superior district as
a copper-producinE region. The mines are for the most part in the
neigohorhood of liutte City, covering an area of two and a half
mile^ Ions by one mile wide.
Although there has, of late years, been a falling off in the pro-

duction of copper in Arizona, so that at present this Territory is

overshadowed by Lake Superior and Montana, it appears that this
is due to its unfavorable situation with reference to a market,
rather than to auv exhaustion of its cupriferous deposits, which
are numerous and important.
There are many localities in the Atlantic .States, from Maine to

North Carolina, where miuing for copper has been attempted, but
in few of these has anything like a permanent paying mine been
developed. The Vermont Copper Company, located at Vernon,
has made, perhaps, the nearest ai>proach to asuccess of any copper-
mining company on the eastern side of the Appalachians, since
operations were carried on here for many years uninterruptedly
and with moderate profit. This mine was abandoned for a time,
but wqrk has lately been resumed. The present high price of this
metal has been a great stimulus to mining, and within the past
few months mauy localities which had been abandoned have ijeen
taken hold of again by capitalists. This is true for both Eastern
and Cordilleran States.
The effect of this excitement will be seen in the annexed table,

arranged and condensed from the various official reports on the
Mineral Resources of the United States. It affords a comprehen-
sive view of the progress of the copper-mining business In this
country during tlie years 1 8*2 to 1888; the amounts are given in
Jons:—

3 ^ ^ t^
0> CS CI to

=
I

« ^

a
u
O •O

< O

o
3

a a

The total production of copper throughout the world for the
year 1888 has been estimated at aw.lXXI tons. Of this amount a
little over two-fifths is to be credited to the United States."

•This is the estimate given In the Engineering and Mining
Journal of Jan. 12.1889, from which the figures given In the pre-
ceding table for the year 1888 arc taken

23—29

The following table gives the amount and v:.lue of metallic pro-
ducts in the United States.
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Ai will be seen from the table given farther on. the production
of salt in Ohio and Virginia, at the the present time, is much lest
than that of Michigan and New York. The advantages which the
two last-named Stntcs offer are, on th-! whole, decidcdlv superloi
to those of the former; so that the production of Ohio lias re-
mained nearly stationary during the last six years, while that O-

the Kiiutiwha Valley, once the most important sail-producing
region in the country. has during that time decidedly decreased, so
that at present it is hardly one-tenth as large as that of New York,
and less than one-seventeenth of that of Michigan.
The quantity of rock-salt which has beon shown by geological

observation, or proved by the drill, to exisL within the limits of
the United States is very large. To the existence of large bodies
of this material In Western New York and Michigan, allusion haa
already been made. Salt has also recently been discovered In
Kansas, by persons engaged In prospecting for oil and gas, in
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several localities, and in quantities said to he lar^e. Neither In

Kau'^as nor in aiiv of the States mentioned as important pro-

dnceVs of salt, has the mining for rock-salt been of any importrnce

Up to the present time. A locality where this material occurs lu

larec quantitv, and the existence of which has been known tor a

lone time, namely. Petite Anse. an island in Vermilion Ua> on

the coast of Louisiana, aud which became of importance during

the Civil War. is now quite extensively worked, and is the tnly

source from which salt is obtained to any extent in Louisiana.

The quantity mined at this locality has risen, from 276,000 barrels

in 18S2, to over 340,000 in iaS7.
. . , .^

Rock-salt also occurs in large quantity in various portions of the

Cordilleran region, and it has been mined at some localities both

for household and metallurgical purposes. A deposit has been

lone known toexiston the Rio Virgen.iu Lincoln County, Nevada,

where the spit appears to occur in very large quantity, it being—as
Is stated—exposed in a canon cut through it for a distance of two
miles, the deposit occupviug an exteusive area, with an unknown,
but certaiulv verv considerable thickness. There are also large

depo-itsof this mineral in Utah, especially in San Pete County,

near the town of Nephi. Most of the salt used in that State at

present, however, comes from the salt-farms around Salt Lake.

The following table gives, in barrels, the amount of salt pro-

duced in the United States from ISS3 to 1887:'—

States.
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was eight miles west by south from Cincinnati, in latitude :;'i^

4.1', having moved westward 457 miles in ninety years. The most
southerly point reached was that of 18.30, when the center was in
latitude 38 57 .9; the most rapid movement was in the neriod
18.50-60—namely, eighty-one miles, this being due to the rapid
transfer of a considerable population from the Kasteru to the
Pacific States, conseiiuent on the discovery of the gold of Cali-
fornia.
The division of the population by sexes, as sbown by the census

of I88U, was as follows

:

Males . . .

.

Females

.

.1!5J)18.820

.24,03(i,963

The number of females for each 100,000 males in 1870 and 1880 was
\£j follows:

., . , , ,
1870. 1880.

-lumber of females to 100,000 males %,514 97 JJOl

^itiong As a natural result of the conditions Influencing emigration
lencing from the older to the newer .States, it is found that females are
ilatiou. in excess in the Atlantic States. In the District of Columbia

Rhode Island and Massiachusetts. theexcessof females over males
is Hve percent, or more; in Connecticut, New Hampshire, North
Carolina, South Carolina, New Yorlj, Virginia and Alabama, it is
from two and a half to five per cent.; in Maryland. Georgia, New
Jersey, Louisiana, Tennessee, Pennsylvania and Maine it is less
than two and a half per cent. The States, on the other hand, in
which the males are considerably in excess of the females are those
situated in the Cordilleran region, where mining is the chief pur-
suit and where the conditons of life are such as are more easily
borne by men than by women. In Michigan. Minnesota, Kansas
and Nebraska, which are not Cordilleran States, but which are
on the extreme northern, western, or southwestern borders of the
Central region, the number of females is from eighty to ninety per
cent, of that of the males, and New Mexico is in the same category.
In the Pacific coast States the number of females is from fifty to
eighty per cent, that of the males ; and the same is true of Colorado
and Dakota, which are situated on the eastern borders of the Kockv

i

Mountains, and which are partly agricultural and partly mining i

States. In those States in which mining and stock-raising are by
tar the predominating interests, and which are entirely inclosed in

j

the Cordilleras, namely. Idaho, Nevada, Wyoming and Montana, I

the inequality in the numbers of the sexes is greatest, there
being in these territories less than half as many females as males.
The same inequality exists in the territory of .Vrizona.
Of the colored population the census of 1880 showed the number

to be 0,580.793 to 4:^,-»02.970 whites, or 15,162 colored in everv 100,000
whites. The slight increase in this ratio from that given by
the census of 1870 ( 14.528 to lOO.OiiO) is believed to l>e chielly, if not
entirely, due to the imperfection of the census of 1870. The
colored po()Ulatiou is still, in spite of some slight einigratiou,
almost entirely confined to the former slave States, and in three
of them—South Carolina, Mississippi and Louisiana—the colored
are In access of the whites. In Alabama, Florida, Georgia, Vir-
ginia. North Carolina and the District of Columbia the colored
element runs from fifty to ninety per cent. of the white: in Arkan-
sas, Texas. Tennessee and Maryland, from twenty-nine to thirty-
five percent.; in Delaware and Kentucky, from nineteen to twenty-
two per cent.; in Missouri, Kansas, West Virginia, New Jersey,
Ohio, Rhode Island, Pennsylvania and Indiana, from two to seven
per cent.; in all the remaining States it is less than two per cent.;
and in most of them, especially the more northern ones, it Is less
than one per cent.

Distribution of the Population or the United States in 1880.

BY Drainage Basins.

find their way westward in the direction of lands unoccupied or
only thinly settled. To the east of the Mississippi the laud is
almost everywhere exceptionally fertile, and the climatic condi-
tions are. over a large area, as explained elsewhere, very much the
same, and on the whole highly favorable. Soon after crossing the
.Mississippi, we find that this favorable condition of things begins
to change. Not only is the immigrant getting farther and farther
from his home, but he Is finding his environment less and less
suited to the development of those conditions which favor the ex-
istence of a dense population. Never, bv auv possibility, can the
region of small rainfall, and. In large part, of rugged mountains,
extending from the first belt of States bevond the MisBissippi to
the belt lying directly on the Pacific coast, become a densely popu-
lated portion of the country. This dryer region is also the most
elevated, as has already been fully exp'lalned. The results of the
conditions thus Indicated are sufficiently shown In the above table
and the following:

Geographical Distribution of the Population of the United

States in Accordance with the Topographical Features.

Region.

North Atlantic Coast
.Middle Atlantic Coast .'

Soutli Atlantic Coast
Gulf l^oast
Northeastern Appalachian Region
Central .\ppalachiau Region
Region of the Great Lakes
Interior Table-laud
Southern Appalachian Region
Ohio Valley
Southern Interior Table-land
Mississippi River Belt, south
Mississippi River Belt, north
Southwestern Central Region
Central Region
Prairie Region
Missouri River Belt
Western i'lains
lleavIIyTimbered Region of the Northwest
Cordilleran Region
Pacific Coast
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Over 100.000 and Below 250,000.

New Orleans, La 241.995

Pittsburg. Penu • **•*'*

Naihingtou, D. C .228.160

lietroit. Mich ''^JA^I
Milwaulcee. Wis 20o,979

.Venark. X.J Ih2,0i0

Louisville. Ky ^'^•i.^
Minneapolis, Minn 164,(80

Jersey City. X. J 163.987

Rocliester. S. Y liD,302

Omalia.Neb JS-'*?
.St. Paul, Minn li!,lS6

Providence. E. 1 132.043

Denver. Col 120.186

Indianapolis. Ind 125.000

Kansas Citv, Mo lOo.liOO

Alleghany City, Pa • 104.U67

Over 75,000 and Below 100,000.

Scranton.Pa 95.000

Albany , N. Y 93,523

New Haven. Ct 85,9S1

"Worcester. Mass 82,1.53

Richmond, Va 80.300

PatersonN.J 78.300

Memphis, Tenn • 73,360

The census of 1880 showed that of the total population, 50.15.5,783,

there were 6.679.143 born in foreign countries, or 15.364 persons
foreigners to 100.000 native born ; this ratio was a little less than

in 1870, when the number of foreign-born was 16,875 to 100,000

. native. . ...
number of The following tables show the number of immigrants arriving in

taamigrauts the United States for each decade from 1821 to 1880. and for each
arriving in year from 1881 to 1887. The yearly average during each decade
United rose rapidly, from 14.344 in the decade 1821-30 to 294.469 for the
States. decade 1S71-80. The number of immigrants for the year 1881 was

more than twice as great as the yearly average of the preceding
decade. The maximum was reached in 1882, when the number of

immigrants reached 730,3)9. from which time forward there was a
falling off, the figures in 1885 being 360.510. A portion of this

apparent decrease seems to be due to the fact that the statistics of

the immigration by land from Canada and Mexico—the latter very
small in amount, however—could not be collected; so that since

July 1.1885. arrivals of this kind have been excluded from the

tables of immigration. In the first table herewith given, the
nationality of the immigration is only imperfectly given, the
British Islands being separated from the rest of Europe, and the
figures also being for China. As will be noticed, the immigration
from Europe and China made up about five-sixths of the total

during the decade 1871-80. But in the decade 1851-60 the immi-
gration from Europe made up twenty-four twenty-fifths of the
total, that from China being practically null. The apparent in-

crease of immigration from extra European countries indicated
in the table for the decade since 1860 is chiefly due to the rapid
Increase of immigration into the United States from the adjacent
Dominion ; but this is made up in part of persons who have come
to the United States from Europe by way of Canada;
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Percentage Table Showing The Nationality of Immigrants
INTO THE United States for the Years 18S5-87.*

The Immigration Into the United States is very uuequally dis-
tributed over the surface of the couutry. Au iusi)ectioii of the
eensus tables and the accompanying maps shows that immigrants
in very large proportion seeli Northern regions. In the Southern
States, with the exceptions of Florida, Louisiana, and Texas, the
foreign element is practically null. Virginia, North Carolina,
South Carolina. Alabama, Georgia, and Mississippi have less than
one per cent, of foreign-born population ; and no State south of
Feunsylvania and the Ohio River and east of the Mississippi has
as much as four per cent. In the belt of States between the paral-
lels of 41^ and 45\ on the other hand, the foreign element Is most
strongly represented. Thus in Massachusetts. Connecticut. Rhode
Island, New York, Michigan, AVi.sconsiu. .Minnesota, and Dakota
the foreign-born population is over twenty-five per cent, of the
native, and in the two last-named States over fifty per cent. Iowa,
Nebraska, and Kansas, forming a belt of States cxteuding south-
westerly from Wisconsin and Minnesota to the 87th parallel, have
a foreign-born population ranging between ten and twentv-fivepcr
cent, of the native, except in the case of Nebraska, where the
foreign is a little over twenty-five per cent. In some of the thiuly
inhabited States farther west the foreign element is still more
promiueut. as in Colorado. Utah, Nevada, Arizona, and California.
In Nevada, for example, according to the census of WsO, the foreign-
born inhabitants were to the natives in the ratio of 70,0G.'J to
100,000. But it must be remembered in this connection that the
entire population of Nevada at that time was onlv oa.sni",, and that
of Arizona 40,4-10. In no State or Territory does the foreign ele-
ment equal the native, and only in Nevada, Arizona, Dakota,
Minnesota, and California is it more than half as large, while in
the two last-named States it is but little more than half. Texas
forms an exceptlou to the other Southern States, the foreign ele-
ment being of importance, especially in the southwestern i»ortion
of the State. The State as a whole has. however, only a little less
than eight per cent, of foreign-born inhabitants.
The percentage increase of the native white element of the i»opu-

lation was, for the three decades LSSl-s*. as follows;

—

1851-fiO

1861-70
1871-80

.32.35
. .22.9,'>

.31.25

Early in 1882 an Act was passed by Congress suspending Chinese
immigration into the United'States for the term of twenty years.
This was vetoed by the President, and another one was passed
having nearly the same provisions as the first, but limiting the
time of its operation to ten years. This Act was not vetoed; but
became a law May 0. 1882. This second Act is entitled ** An Act to
execute certain treaty stipulations relating to Chinese." From
and after ninety days after the passage of this Act the entrance
of Chinese " laborers" into the United "States was forbidden, and
any master of a vessel bringing them here was punishable oy a
fine of $500 for each laborer so brought, and also by imprison-
ment for a term not exceeding one year. The pretext for this
unprecedented Act was "that the coming of Chinese laborers to
this country endancers the good order of certain localities" with-
in the territory of the United States. The term " laborers" was
held to mean " both skilled and unskilled laborers, and Chinese
employed in mining."
Further legislation relating to the exclusion of the Chinese from

the United States was had by Congress in 1888. The two Acts were
passed, the first having been approved Sept. 13, 1888, and a second
supplemeutarv to this, Oct. 1, of the same year. The object of
these two Acts was to prevent the Chinese who were then in the
United States from returning after having left this country. The
first Act (approved Sept.iai. allowed a native of China to re-

turn provided he had a "lawful wife, child or parent within the
United States, or property therein of the value of one thousand
dollars, or debts ot like amount due him and pending settlement."
This privilege was entirely cancelled by the supplementary Act. _
approved Oct. 1; and as the matter now stands, onlv " Chinese ^"'M*'""
oihclals, teachers, students, merchants. or travelers for pleasureor °' Chine»&
curiosity are permitted to enter the Uniti'd Slates." Furthermore,
it Is provided that In order to become entitled to such entrance
Ihey must " obtain the permission of the Chinese Government or
other (iovernment of which thev may at the time be citizens or
subjects." This permission, and the pe'rsoual identltvof the party
having obtained It. must be authenticated by the diplomatic or
consular representative of the United States at the |iort or place
from which the jiarly comes. It is further provided that any
master of a vessel landing, or attempting to land, anv Chinese
laborer " in contravention to the provisions of this Ac"t, shall be
deemed guilty of a misdemeanor, and, on conviction thereof, shall
be punisned with a line of not less than five hundred nor more
than one thousand dollars, in the discretion of the Court, for
every Chinese laborer or other Chinese person so brought, and
may also be Imprisoned for a term of not less than one year, nor
more than five years, in the discretion of the Court."
Provisions have also been made by Act of Congress for the regu-

lation of the immigrant carrying business, and rules have been
prescribed as to food, water, light, space occupied, etc. A tax ot
fifty cents Is also Imposed on all Immigrants landing in this coun-
try to be used " In defraying the expense of regulating immigra-
tion under this Act, and for the care of immigrants arriving in the
United States, for the relief of such as are in distress, etc." *

By an Act of Congress, approved Aug. 3. 1K82, it is provided that Rules tei
no convict, lunatic, idiot, or person " uuable to take care of him- immi-
self or herself without becoming a public charge " shall be permit- grants,
ted to land. Under the provisions of this Act it appears that from
1.S83 to Sept. 25, 1888, 7,7C4 Immigrants had been returned from the
United States to their own co.mtrles—or an average of about 1..S0O
persons a year. Of those thus returned from 18.S3 to 1888 Inclu-
sive, there were 27 convicts, S71 lunatics, and 131 idiots. The
remainder (7,235 persons) were returned as " liable to become a
public charge."+

THE PUBLIC LANDS.

The emigration from Europe and other countries consists largely
of people seeking homes in the New World; and this want Is
chlefiy supplied by the purchase of government land—" public
lands." as usually designated by the authorities—that is, of such
land as is offered for sale by authority of the General Ciovernmcnt.
under the direction ot the General Land Oflice— a branch or sub-
department of the Department of the Interior. It is desirable. Extent
therefore, that the way In which the General Government came In and
possession of these lands should be briefly stated, and some idea position,
given of their extent and position.
The boundaries of the United States as fixed bv the provisional

treaty made with Great Britain in 17S2, and by the definitive treaty
in n.'-"., gave to the United States essentiallv the region south of
the threat Lakes and cast of the Mississijipi. as far south as the
parallel of 31'^: and the southern boundary east ot the Mississippi,
as thus established, nearly along the Sl'st parallel, was, in 1795,
re-aflirmed by treaty with Spain, bv which the line between the
United Slate's and the Florklas was fixed; but diflicultles soon
arose in regard to the northern boundary, both In its eastern and
western portions, which were, during niany years, the subject ot
heated discussion, and which more than once threatened to in-
volve the two countries. Great Britain and the United States, in
war. The most imyjortant j>oluts,were, however, peaceablv settled
In 18iO, and the last point in dispute finally disposed ot. by refer-
ence to the Emperor of Germanv as arbitrator, iu ].s72.

At the time of the adojition of the Constitution by the original
thirteen Slates, most of them had claims, rather vague, and in
many cases decidedly coulllcting, to a more or less indefinite area
ot country west of thelrsettlements, and extending back tothe
Mississippi River. After much discussion, the States having these
claims, influenced by the distinct realization of the trouble which
would ensue in case an attempt was made to maintain them, did,
iu response to a resolution of Congress, consent to a transfer of
these claims to the United States. The first cession of this kind
was that of New York, in 1781, and the last, that of Georgia, In
1802. The region thus ceded was divided into two territories, one
ot which was called the "Territory Northwest of the River Ohio,"
the other the "Territory South of the River Ohio." This region
formed the nucleus of the public lands of the United States. This
did not include the present States of Kentucky and Tennessee,
the former having been admilted to the Union without any claim
on the part of the United States to proprietorship in the soil, and
similar rights in regard to the latter having been relin<iulshed by
Act of C^ongress. The total area ot the I'nlted States at this time
was about S.'iO,000 square miles. The first addition made to this
was by the French cession ot the undetermined area known as
Louisiana, This was brought about by Jefferson, who recognized
the fact that France would not be able to hold the region against
the English, with whom Bonaparte, at the time (180S-1804) First

•The immigration Into the United States arriving at the six
principal ports (embracing about ninety-eight per cent, of the en-
tire immigration) was, for the first nine months of the year 1888,

432,802, a slight increase over that ot the corresponding months ot

the preceding year.

•This tax is not collected from immigrants coming from Canada
or Mexico.
+A very stringent Act was passed by Congress In 1885, prohibit-

ing the Inii>ortatlon and immigration of foreigners and alieiis"un-
der contract or agreement to |icrlorm labor in the United States,
its Territories, and the District of Columbia." This Act can have
little practical effect on the number of Immigrants arriving In this
country; nor has the writer been able to procure any definite in-
formation as to whether any persons have ever been sent back
under its provisions.
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Cousul. was about to go to war. The treaty of cession with Boua-
partegaveno precise limits to the territory ceded, but only de-

scribed it as being the same as that ceded by Spaiu to France
according to the treaty of Sau Ildefouso. This vagueness was, uo
doubt agreeable to the wishes of the American negotiators, who
did not lacit foresight, and who must easily have comprehended
the fact that the more vague the terms of the cession the better

the chance of a future extension of the claims of the United states

westward. In point of fact the French cession did not include the
country west to tlie Pacific, as it was afterward-held to do, for the
French" had uo claim whatever to the region west of the head of

the Missouri. As a consequence of this cession, however, this vast
region did come into possession of the United States, the bound-
ary having been finally settled in 1872. after ninety years of discus-
sion. The final settlement was by a reference of the point in

dispute to the Emperor of Germany, who decided in favor of the
United States ; the main question with regard to the extension of

the boundary along the line of the 4'.nh parallel to the Pacific, hav-
ing been settled in 1S4G by the Webster-Ashburtou treaty, which
fixed the boundary as far west as the Straits of Fuca. This cession
of Louisinua, as finally settled by treaty with England, added
largely to the area of the United States, extending its limits to the
Pacific Ocean, and giving that country complete possession of the
Central River svstem of the continent. The cost of this cession to

the United States was about twenty-three and a half million dollars
in principal and interest.
A further addition to the territory of the United States was by a

cession from S^iain of the territory comprised in the present State
of Florida, which took place in 1819, the area thus conveyed being
about 58,080 square miles, and the cost about six and a half mil-
lions of dollars. Previous to this cession, however, the United
States had, by Act of Congress passed in secret session in 1812, but
not promulgated until 1818. taken possession of an area of about
9.740 square miles in West Florida, which was claimed by the Span-
ish Government as its property, but which claim was relinquished
by the cession of 1819.

The next acquisition of territory by the United States was the
result of the admission into the Union of the Republic of Texas, n
former province of Mexico, having an area of 2r.">.760 square miles.
This annexation led to a war with the country to which Texas had
formerly belonged, the result of which was the conquest of Mexico,
the occupation of its capital by the United States army, and the
dictation of a treaty of peace called the " treaty of Gaudalupe-
Hidalgo." which was proclaimed July 4, 1848. By this treaty the
southern boundary of the United States was established; but sub-
set^uently. Dec. 80. 1853, a purchase was made of a strip of laud
lying south of the Gila River in New Mexico aud Arizona, and con-
taining about 47,3o0 square miles. This is known as the *' Gadsden
purchase."

OJaimg of The claims of both Great Britain and Mexico to the region lying
Great Brit- west of the Missouri aud northwest of Texas being extremely
ala and vague, it is not possible to state, with any ai>proach to precision,
Uexlco. what portions of this area originally belonged to the two powers

in question. All that can be said is that, remotely, in consequence
of the purchase of "Louisiana" from Bonaparte, and more directly,
as the result of treaties with Great Britain and Mexico, settling
the northern and southern boundaries of the United States, the
last named country came into possession of a little over 1,800,000

square miles of land, as shown in the following statement of the
nature and size of the areas added from time to time to what was
the original domain of the Colonies at the time of their establish-
ment as an independent government:

Square miles.

Oriocinal area of the United States 849,145
Added by purchase of Florida, 1819,

including 9,740 square miles pre-
viously in dispute, but iu posses-
sion of the United States.... 58,680

Annexation of Texas. 1848 265,780
Gadsden Purchase. 1853 47.330
Purchase of Louisiana and cessions by

Mexico, 1804-38 1.804.665

Total 3,025,600

One other addition to the area of the United States was made in
In 1867, namely, by the purchase from the Russian Government of
the region known as Alaska, which comprises an area of about
530,000 square miles. The price paid for this piece of land was
^7.200,000. The purchase of this territory, the nearest point of
which is four hundred miles distant from the northern line of
Washington, was an entirely unprecedented act on the part of the
United States, all the rest of the possessions of this country form-
ing one compact mass of laud. Whenever, in the course of this
work, mention is made of the United States, it will be understood
that Alaska is not included, unless a statement to that effect is
specially made in the same connection.
The entire area of the public lands of the United States (exclu-

sive of Alaska, no piortion of which has yet been surveyed) is esti-
mated by the Commissioner of the General Laud Office, in his re-
port for the year ISS6, at 2.8:>6,725 square miles, or 1,815.504,147 acres.
Of this area there had been surveyed, up to June 30. 1886, 971,174,^78
acres, leaving 844.829,269 unsurveyed. In reference to this un-
surveyed portion the Commissioiier made the following remark:
"The volume of land in the unsurveyed portion of the public
domain suitable for homes and subject to settlement under
the laws of the United States is of comparatively small propor-
tions."
Of the public lands of the United States a large quantity has been

sold for cash, and a much larger amount taken, under various
Acts of Congress, for schools and other educational jnirposes; as
military bounty; as *' swamp land." given to the respective States
where it occurs, or has been claimed to occur; as a bonus for the

construction of various lines of railroad, especially those travers-
ing the continent from east to west : as " homesteads " to actual
settlers, and for various other purposes. It is impossible to state
the exact amount of the public land which has been thus disposed
of, but it is certain that nearly all the valuable portion of the na-
tion's great inheritance has been taken up already, or has passed
out of the control of the Government. In regard to this point, the
following quotation ma^ be made from the introduction to the
volume entitled " Statistics of Agriculture," forming a part of the
report of the census of 1880, and published in 1883, the remarks
here quoted being from the pen of General Walker, formerly super-
intendent of that census:

*' It thus ajipfars that, notwithstanding the Imposing total of Valuab
1.400.0f»0 square miles of still unsettled territory, the amount of land laud
available for occupation for ordinary agriculture is not large. The already
Public Land Commission in their report of 1S80, say: ' It was esti- gone.
mated June 30. 1879, that (exclusive of certain lands in Southern
States) of lands over which the survey and disposition laws had
extended, lying in the West, the United States did not own, of
arable agricultural public lands, which could be cultivated with-
out irrigation or other artificial appliances, more than the area
of the present State of Ohio, namely, 25.566,960 acres. The quantity
of land taken up in the arable region during the year ending June
30. 1.S80, was about 7,000.000 acres. The Commission, therefore,
reaches the startling conclusion that, at the same rate of absorp-
tion, the arable land's so situated will all be taken up within three
years, or by June 30. 1883.'

*' It is indeed an astonishing announcement that the public land
system . so far as relates to agricultural settlers, has virtually come
to an end : that the homestead and pre-emption acts are practically
exhausted of their contents."

Profesi^or A. B. Hart has compiled from public documents the
following approximate statement of the manner in which the pub-
lic lands had been disposed of up to the various periods mentioned.
The numbers given indicate acres:

c; '- g 0/ c .
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In reference to the wasteful and reckless manner in which the
public lands of the United States had been given away, until but
little of value remains. Professor Hart makes the following re-

marks:—
'* Experts in the Land Office assure us that, making all deduc-

tions and allowances, the remaining lands are worth upwards of a
thousand million dollars. There is no evidence in the past policy
of the government for believing that we shall actually net one-
tenth of that amount. The greater part of the region is officially

classified as 'desert lands.' and is for sale in tracts of six hundred
and forty acres, at a dollar aud a quarter an acre. Nothing but
the temporary increase of pre-emption enables the Land Office at
present to pay its running expenses out of income. The golden
time is past; bur agricultural land is gone, our timber lands are
fast going; our coal and mineral lands will be snapped up as fast
as they prove valuable."*

*QuarterIv Journal of Economics, vol. i, p. 181 (number for Janu
ary, 1887,1.
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AGKICITLTDRE.

The following statements and tables present a suiicinct view of
the nature and importance of the agricultural interests of the
rnited States, beginning with the cereals.

I.—THE CEREALS.

The following table shows the production of the cereals in Vjsb-
els, as returned by the census of 1880:

—

Production
in bushels.

Barley
Buekwheai..
Indian corn
Oats
Rye
Wheat.

44,113,495
11,817 ,'S7

1,754,861^35
407Ji58,999
19,831,595

459,479^05

luction i-i,g production of barley was largest in California (twelve and a
ereais. jj^^ million bushels); other States producing considerable quan-

tities were: New York, Iowa, Minnesota, Nebraska, Ohio. .No

other State produced as much as one million bushels. In 1886 the
total production of barley in the United States was 59,428,000 bush-
els; of that amount California produced 16.o;wi.000 bushels; au^l
New York. Minnesota, Wiscousiu and Iowa each over live million
and less than ten million bushels; while Nebraska. .Michigan and
Dakota each produced over one million and less than Ave million
bushels.
The total production of buckwheat within the United States, ac-

cording to the census of 1S80, was 11,S17,:S27 bushels ; of this amount
New Y'ork and Pennsylvania produced respectivelv, 4.461.200 ami
S.592,S2B bushels. No other State produced as much" as half a mil-
lion bushels; the production of this cereal in the Gulf States beiui;
extremely small, that of the Pacific States being also very insig-
nificant. No one of the States, other than New York and Pennsyl-
vania, produced as much as half a million bushels.

In 1S86 the total production of buckwheat was 11,809.000 bushels,
or almost exactly the same as in the last census year ( 1879),
Indian corn is* the most bulky crop among the cereals, the total

yield as reported by the census of l-SSO heing 1.7MvStU,.'>:io bushels.
The principal productiou of this crop is iu the belt of States lying
north of the Ohio, and in the same latitude on the west of the
Mississippi, as will be seen from the following table:

—

State.

Illinois.

.

Iowa .

.

Missouri..
Indiana .

Ohio

Production in
bushels in 1879.

325.792.481
275,024.247

202,485,723
115.482,300
111,877,124

These five States produced, as will be seen, considerably more
than half the total yield of the country in the year for which the
statistics are given. As we go north, south, east and west from
this belt we find the yield of Indian corn diminishing. Still, this
cereal is a product of importance even as far south as the Gulf
States, but is of comparatively little consequence in New Ungland.
the total production of the six New England States in 1879 being
only 8,376,133 bushels.

In 188<; the total yield of Indian corn was 1,6(W),441,000 bnshels,
and the States producing over one hundred million bushels each
were

:

States.

Illinois ..

Iowa ...

Missouri..
Kansas .

Indiana..
Nebraska

Production in
bnshels iu 1886.

2ll'.l..-il8,000

l',J.v.M7,000

:43.709.000
126,712,000
118,795,000
106,129,000

Id of In
k corn.

These six States produced iu that year considerably more than
half of the total, and the gradual advancement westward of the
agricultural development of the country is shown in the appear-
ance of Nebraska iu the above column of figures as a producer of

over a hundred millions of bushels. The yield of Indian corn iu

this State, according to the census of 1.S70, was 4.736,710 bushels, and
iu 1879 it had increased to 6o,4.iO,115 bushels. The figures for Da-
kota for the same vears were 13;i.l40 and 2.000,864 bushels.
Of this crop, so 'important as it is for home consumption, but a

verv small fraction is exported. The following table exhibits the

total produce of the country for the years since the census year

( 18791 up to and including the year 1886, together with the percent-

age exported for each year.

rroduction Per cent.

Year in bushels. exported.

1880. 1.717,4:^4,543 5.5

1881 1,194,916,000 S.7

1882 1.617.02.5,100 2.6

18(B 1351,066,895 3.0

1884 1,79.1,528,000 2.9

1885 1.9.36,176,000 3.3

1886 1,665,441,000 2.5

The vield of corn in 1887 Is given by the Department of .Agricul-
ture as 1.4.'i<i,161,000 bushels, and that of 18X8 is estimated at 1.987 ,-

790.000 bushels. Since 1879 the home consumption of this cereal hag
averaged about twenty seven bnshels per annum for each inhabi-
tant of the country; iu the ten years preceding It averaged abou'*
twenty-five bushels.
The total yield of oats, as reported by the census of 1880, wo:;

407,8.58,999 bushels. The distribution of this crop is pretty uniform
all over the country, with the exception of the Gulf and Pacific
Coast States, where' the yield of this cereal is very small, barley
taking the place of oats in California almost entirely.
The following table exhibits the production of oats in the United

Slates from 1S80 to 1K88.

Year. Production in bushels.

1880 417,885,380
1881 416.481,000
1882 4.S^,2V),610

1883 571,302.400

1884 583,628.(100

1885 629,409 .000

1886 624.1:J4,000

1887 659,618.000
1888.. 701,7:15,000

The increase in the number of acres cultivated in oats since the
census year has been very marked: more so than in the case of
wheat or Indian corn. The average for the decade, 1870-79 wa*
11.000.000 acres ; that for the years 1880-87 was 21.0(K).000 acres.
The amount of rye grown iu the United States as returned by R;a,

the census of 1880 was 10j531,595 bushels; the principal States where
this crop is raised being, in the order of their yield. Pennsyl-
vania, 3,Cj,H.3,621 ; Illinois. S.I21,7,s'); New York, 2.6S4.690: Wisconsin,
2,2'.'S.513: and Iowa, 1,51.^.005 bushels. The production of this
cereal in the States south of Kentucky and Virginia is extremely
small, but some rye is given as growii in every state and Terri-
lorv, except .-Vriz'ona and Nevada. The productiou of rye in
l,'vS(i was 24.489,000 bushels; Kansas appearing this year as a pro-
ducer of a little over two million bushels, and Nebraska of nearly
one million.
Wheat is an extremely important crop in the United States, and Wheat.

is the only cereal of which the export is considerable. The great
wheat-growing States are those along the north side of the Ohio,
from New York westward and across the Mississippi into Iowa.
Kansas and the Northwest, includiug Nebraska, Minnesota and
Dakota. The yield of the census year (1879) was J.59.479.505 bushels.
Iu that vear, Illinois, Indiana, Ohio. Michigan, Minnesota and
Iowa each produced over thirty million bnshels; the total yield
of those six States was somewhat more than half that of the w hole
country. In 1887 the total was very nearly the same ( 4.56 .:129 ,000

bushels), but the distribution of this yield was somewhat differ-

ent. There were in that year also six States producing each more
than thirtv million bushels. Of these six, lour are among those
included in a similar category for the year 1879. Michigan and
Iowa have dropped out of that list, and Dakota and California
must be inserted in their places.* These six States, as before pro-
duce almost exactly half the entire yield of the country. What is

more remarkable is, that Dakota, which iu 1.S79 only figured with a
produce of 2,830.289 bushels, appears in 18S7 as furnishing no less

than 52.406.000 bnshels. or more than one-tenth of the whole crop of
this cereal. Other States of importance in 1887 were Missouri,
Iowa and Michigan, each of which produced between twenty and
thirtv millions of bushels; and Nebraska, Oregon, Pennsylvania,
Wiscbnsiu, Kentucky aud New York, each of which produced be-
tween ten and twent'y millions of bushels.
In the tabular statement of the yield of wheat for the year 1887,

as given by the Department of .Agriculture, forty-two States and
Territories appear as producing more or less of this cereal, but the
quantity grown south of Kentucky and Virginia is very small
The vieid of the Gulf States is entirely insignificant, Florida and
Louisiana not appearing at all in the list; and that of New Kng
land is equally unimportant, that whole produce of that section o!

the country being in that year only 74,547 bushels.
The following table gives the production of wheat, total value,

value per bushel, and amount exported for each of the years,
1880-87;—
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sou, the value of the harvested hay reaches nearly to that of the

greatest of the cereal crops. The following statistics are pre-

sented:

—

The area mown in 1S79 was 30,631.054 acres; in 1886, 36,601,688

acres. The value of the hay cut in the latter year was :i53,437,699.*

In one State (New York) the value amounted to over fifty millions
of dollars; in one (Pennsylvauia) to over thirty and less than
forty millions; iu three States (Illinois, Ohio and Iowa), to over
twenty and less than thirty millions.
The grass and hay producing industry decreases in importance

as we go from the North toward the South. Thus, the thirteen
States in each of which (in 1879) more than a million of acres were
mowu, are all north of the parallel of 37°; aud all but two (Mis-

souri and Kansas) north of 39°, excepting very small fractions of

Ohio, Indiana aud Illinois.
Animals The number and value of the animals on farms in the year 1886
dairy prod- y,^^ ^s follows ;—*'* Number. Value.

Horses 13,172,9.36 $946,096,154

Mules 2,191,727 174,.S53,.563

Milch cows 14,856,414 366,252,173

Oxen and other cattle 34,378,363 611,750,520

Sheep 43,W4,755 89,279,926

Hogs 44,346.525 220,811,082

The importance of the crop of Indian corn has given a great de-
velopment to the business of fattening swine, and an average of

about fifteen per cent, of this production has, during the past
tweuty-seven years, been exported. The average value of *' hog
products" (live hogs, bacon, hams, pork and lard) exported has
been.duriug the years 1881-87, $73,671,607 per annum, as against
$65,136,498 in the decade 1871-80.

The statistics of dairy products given in the agricultural Report
of the Census of 1880 for the year 1879 are presented in a very con-
densed form, as follows:—

Milk sold, or sent to butter and cbeese fac-
tories 530,129,755 gals.

Butter made on farms ,. . 777,250,287 lbs.
Cheese made on farms 27,272,489 lbs.

The very great extent and importance of the poultry industry in
the United States is made apparent by the following statement of
facts gathered by the census of 1880:—

Barnyard poultry on hand, June 1, 1880 102.272,135
Other poultry on hand June 1. 1880 2,3,235,187
Eggs produced in 1879 4.56,910,916

At twelve cents a dozen the annual value of the egg product to
the farm would reach nearly $55,000,000, and the value of the fowls
consumed as food may fairly be estimated at $20,000,000. The aver-
age yield of eggs per fowl is fully twice as great in the Northern
States as it is in the Southern.

OoMon. The cotton production of the United States is of great impor-
tance, both from the extent to which this material is manufact-
ured within the country, and because it is the first on the list in
value among the exports.
Cottou is mentioned in the records of the Colony of South Caro-

lina as early as 16G4, and a small quantity was exported in 1747.
The invention of the cotton-gin by Eli Whitney, in 1794, was fol-
lowed by a rapid development of the cottou-raising business
throughout the Southern States. The first crop of sea-island cot-
ton was raised in 1790, from seed that came either from the Baha-
ma or Barbadoes Islands.
The total production of the country in the year 1879 is given by

the census of 1880 at 5.7;^7 ,257 bales, of 375 pounds; this having
been assumed to be the weight of the bale, in 1879—the average
proportion of seed to fibre, or lint, in the crop as it comes from the
field being given as two to one. The stated number of bales is
equivalent, therefore, to 1,362,599 tons (of 2,000 pounds) of lint or
fibre, and 2,725,197 of seed.

I This production was divided among the States as follows

:

Mississippi
Georgia
Texas
Alabama
Arkansas
South Carolina .

Louisiana
North Carolina .

Tennessee
Florida
Missouri
Indian Territory.
Virginia
Kentucky

.

Total .),737,257 gen. av. 0.40

From the above table it will be seen that the limit of profitable
cultivation of cotton is pretty sharply drawn at about the parallel
of 37°; the production of Virginia aud Kentucky—the southern
border of wiiich States is in the latitude 36° 30'—being exceedingly
small. The production of Missouri is limited to a highly fertile

Field.
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>ule of
:-etou

idiiccion

comes from the area included between the isothermala of 6(P and
6h', aud there is none cultivated in anv region of lower mean an-
nual temperature thau b), . It also apiiears that the cottouiiro-
ducing area is one of comparativelv large precipitation. beiuK no-
where less thau thirty-tiRlu inches, and Keuerallv consiilerably
over that amount

; and also that this precipitatiou'is pretty uni-
formally distributed throuKhout the year. Krom this it is seen
that the climatic eouditions favoring the growth of cotton are of
such a nature as to limit its successful production to a compara-
tively small area, differing in this respect materially, from soniLOf
the other staples of the country. especially Indian corn and wheat.
It will also be evident that the conditions existing on the Pacific
coast do not favor the successful cultivation of cotton in that
region.
The following table exhibits the production of cotton and the

amount exported for each year from IfvW) to 1S87. The average an-
. nual yield during th« twenty years ]ircvious to IWl was l.:ii).0(XI.(.iOU

po.HKls: during the twenty-two years from 1865 to ISSti, it was
2.-2n7 .000,000 pounds—an Increase of im.3 per cent. During the pen-
tad l>iS:i-S7 the average was '2.0:i6;M3.3.» pounds, or a little less than
the average of the years 1865 to 86 :

—

Year. Production
in Pounds.

1880 3,199,822,683'"
2,588,286.636
3.405,070,410
2,757,514.422
2.742.966,011
3,182350531
3,157.378.443

3,300,000^000

1881
1882
188.3

1884
1885
l.'*»6

1887*
•Approximate

Exports
in Poands.

2.190,928,772
1,739 .975.%1
2,308.075,0P2
1.8C2.572..i30

1391.659.472
2.aTS.037.444
2.169.4.57.3.30

2,200,000,000

entuokv
rgest
bacco
educing
ate.

gsr.

The climatic conditions under which tobacco can be raised seem
to be quite variable, since more or less of this crop is furnished bv
almost every .State in the Union. The yield of the extreme Southern
aud extreme Northern States is. however, very small ; as (in 1879)
of iMaine only 250 pounds; of Oregon, 17JS25; of New Mexico. 89o'
of Louisiana, 5o.0.>l.

The largest tobacco-producing State is Kentucky, with 171.120,-
T.S4 pounds in ].S79. according to the census of 1880. Next
comes Virginia, with 79,988.868: then Peuusvlvania. 36.943.272-
Ohio. 34.73o.2:«; Tennessee. 29,365.052: North Carolina, 26,986,213-
Maryland, 26.082,147: .Missouri, 12,015.657: Wisconsin, 10,608,42o!
From this it is evident that the culture of tobacco is carried on
most successfully iu the Middle Atlantic States and those border-
ing on the Ohio Kiver, diminishing gradually in this latitude
westerly, and having no importance in the extreme Western
States. The mean temperature of the chief tobacco-producing
area is indicated by the statement that it lies between the isother-
malsof52^and 60". As regards precipitation, a somewhat moist
climate seems to be required, and there is little tobacco raised
where the rainfall averages less than thirtv-eipht inches. The
isothermal of thirty-two inches seems to be the limit bevond
which it cannot pass. The total yield of the I'nited States iii the
year 1879 was 472.(M1.159 pounds, having an estimated value as
raised in the producers' hands, of |SI.104>>70.
The production of tobacco in 1886 was about eleven per cent,

larger than in 1879—namely. 532/)37.000 pounds. The relative
rank of the States in the production of this crop was almost ex-
actly the same at the two periods. Kentucky and Virginia to-
gether furnished in 18H6 more than half the total, or 2S5.104.000
pounds. The entire value of the tobacco raised in 1886 was
t:«.46S.21.S.

The production of rice for the year 1879 as returned by the cen-
sus of 1!S»0 was as follows:—

.\verage
Pounds. Yield per acre.

Alabama 810.889 514
Florida 1.294.S77 508
Georgia 25,369,687 725
Louisiana 23,188,311 552
Mississippi 1,718,951 491
North Carolina : 5.609.191 517
South Carolina 62.077.515 66*
Texas 02.1.52 186

Total 110,131 ,373epu.av. B32

The prodtiction of sugar from the sugar-cane is extremely small
as compared with the consumption of this article. Louisiana is
the only State of any importance in this connection, although a
small quantity of sugar is made in each of the following States:
Georgia. Florida. Texas, .\labama. Mississippi and South Carolina.
The total production in the year 1879. as returned by the census of
isso. was—of sugar. 178.872 hogsheads, aud of molasses. 16,573.273
gallons, of which Louisiana furnished 171.706 hogsheads and 11,-

696.248 gallons.
The census of 1880 gives the following statistics of the produc-

tion for that year of sugar and molasses from sorghum aud the
maple:

Sugar. Molasses.
Sorghum 12,792 lbs. 28.444.202 gals.
Maple 36.576.061 1.7%.048

The principal production of sorghum molasses is in the States of
Missouri. Tennessee. Kentucky. Illinois, and Iowa: that of maple
sugar, in Vermont and .New York, in each of which States the pro-
duce was over 10.000.000 pounds.
The following additional facts in regard to the agriculture of the

United States are condensed and arranged from the volume en- General
titled " Statistics of Agriculture." in the census report for 1880:— snmmatmarjr

1870. 1880.
Total number of farms 2.659,985 4,00.5,907

The term " farm," as here used, is understood to mean a tract of
not less thau three acres, unless ^500 worth of produce has actually
been sold off from it during the year, and owned or leased by one
mau and cultivated under his care:—

Total area of United States in acres 1,856,108,800
Number of acres in farms 536,0U,83S

1860. 1870. 1880.
Proportion of unimproved land in farms

to improved, ii*percentage 59.9 53.7 46.9

Of the 4,008,907 farms returned. 74 per cent, were cultivated by
their owners. 8 per cent, by tenants on basis of fixed money rental,
auQ Ih per cent, by tenants paying a share of the product or rent. .
The total value of the farms of the United States, including land,

buildings aud fences, is given l)y the census of 1880at J10.I97 .096.776;
and the estimated value of all farm productions sold. consumed, or
on hand, iu 1^79. was $212,540,927.
The following tabular statement, from the volume of the Census

Rei.ort of 1S80. entitled "Statistics of Agriculture." and published
in 1,SM), presents a resume of the principal facts connected with the
agricultural interests of the country, so far as concerns the
amounts or values of the different products;—

CondFnued Tabular View of Agriniltuml Products Chiffly in the J^ear Tabular
1S79, nrrnngnl from the Census Jifport, Volume entitled "Slalittict oj ^tatemen^
Agriculture," Published 1883.

Number of farms 4,008.907
Value of farms, including land, fences, and

buildings JIO.197.096.776
F.stimated value of farm products for 1879. . $2.212..510.927
Wool prod need 240,681 .751 pounds
Milk (not including that sent to butter or

cheese factories) 530.129,7,55 gallons
Butter (including that made on farms and in

factories) 80i;,672,071 pounds
Cheese (made on farms and in factories)... 243.1.57.850
Barley 43,997.495 bushels
Buckwheat 11.817,:J27

Indian corn 1,754.591.676
Oats
Eve
Wheat
Cotton
Flaxseed
Flaxstraw
Flax fibre
Heiiij*
Sugar (sugar-cane)
Molasses (sugar-cane)
Sugar (sorghum)
Molasses (sorghum)..
Sugar (niai>le)
Molasses (maple)
Hay mown
Clover-seed
Grass-seed
Eggs
Honey
Wax
Rice
Tobacco
Potatoes, Irish
Potatoes, sweet
Orchard products (sold or consumed) »50,876,154
Market-garden products {21,761,2.50

407,858,999
19,831,595 "

459,483,137
5,7.55.:l59 bales
7,170.951 bushels
421.098 tons

l,5i>5/>46 i>ounds
5.0-25 tons

178.872 hhds.
16.57u,27;', gallons

i2.7;t2 pounds
28.444.'2(I2 gallons
36,57r..0tjl pounds

1.7'.ii',.iH.s gallons
S.j.150.711 tons
1.922ii82 bushels
1.317.701

456,910,916 dozen
25,743.208 pounds
1.105,(iS9

110.131,373
472.661.1,57

109.4.58.539 bushels
.33^)78.693

26,546 ;i78 pounds
2'.>,480,106

6J)11.977 bushels
3.075.050

51.442.624 COrds

Hops.
Broom corn
Peas
Beans
Wood, amount cut
Forest products, value of all consumed or

sold $95,774,735

The following general summary presents in one table the esti-
mated quantities, number of acres cultivated, and aggregate value
of the principal crops of the country in the year 1886:—

. Products.
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MANUFACTURES.

The most important facts connected with the maniifacturinf; in-

terests of the United States, as revealed by the census of 1880 and
those of the preceding decades, may be stated, in the most con-
densed form, as follows :

—

First, a table is given showing certain of the principal items con-
nected with manufactures in the form of totals for the whole United
States, for the three census years 18C0, 1870, and 1880 :—

Tabular Statement of Manufactures in the United States.

Products.

Number of Establishments
Capital Invested
Average Number of Hands
Employed
Males above 16 years
Females above 15 years. -

Children and Youths
Total amount paid in wages
during the year

Value of materials used. .

.

Value of Products

140,

$1,009,855,

1860.

$.178,878

1.031,605

1,885,861

1870.

252,148
$2,118,208,769

1,615,.598

323,770
114,628

$775,534,343
2.488,427,242

4,232,325,442

253,852

$2,790,272,606

2,019,035
531,6.39

181,921

$947,953,795
3.396.823,549

5.369,579,101

The proportion iu which the various branches of manufacture
are geographically distributed over the country, according to the
census of 1.880, is shown by the following percentage statement:

—

Table of Geographical Distribution or Manufactures in

THE United States.
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beiDg supplied in this way. As a measure of their work, it is said
by Mr. Atkinson. Special .\geut of the Census in charge of the
subject of Cotton, that "two carders, two spinner*, mui one
weaver could j.roduce eight yards of coarse cotton cloth in a dav
of ten hours.' To this he adds: "Of the whole force eUKaged iii
the specific cotton niaiinfactures.aljont IW.OOO are employed on
goods for home consumption. It would take l.iMO.OOO to' make
the same number of yards by hand-work, and the cloth would be
of a far different kind—more durable, it is true, but coarse and
unsightly.
The following table will furnish the necessary data for an under-

standing of the importance of the petroleum business in the Cnited
States :—

Year
ending
June
30.

Exports, in gailous.

Producti'ii
in Barrels

of 42 lUuiniuat-

Gailous.; i»gOil. Crude Oii.

1864. .

1865...

1866...

1867...

1868. .

1S69. .

1870...

1871...

1872.

1873...

1874. .

18T5...

1876...

1877..

1878...

1879. .

1880...

1881...

1882. .

1883...

1884...

1885...

1886.

1887.

1888...

2.478.709

2,424,903

3,165,700

3,591,900

3,613,709

4,046,558

4,411,016

5,558,775

5,842.497

7,342,343

11,188,741

10,083,828

8323,142

10322.871

14,738,262

16,917,606

22,38239

2.5305,363

28,650.181

26,662,808

23,744,924

21,750,619

22,463,744

25316,000

28,249,597

I2.791,-.IS

12,722,005

34,255,921

62,686,657

67.909,961

84,403,492

97,902,505

132,608.955

122,539375

158,102,414

217.220,504
t

191,551,933
j

204314.673

262,441344

289,214,541

331386.442

I 367,325,823

I

332,283,045

48S,213.0aS

419321,081

415315,693

458,243,192

469,471,451 i

480,845311

456,417,221
|

9,9N1.C54

12,293397

16,057,943

7344.218

10,029,059

13,425,566

10,403314

9,859,038

13,559,768

18,4:»,407

17,776,419

14,718,114

20,520.897

26319.202

26,936,727

25,874.488

28,297,997

39,984,844

41304,997

52.712.300

67,186,329

81,037,992

80,246,763

76,062375

85,538,725

Total.
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TALUEs IN Dollars OP THE Pboducts of Domestic Agriculture
Exported from the United States for the Years

1886, 1887 AND 1888.

From a comparison of the facts given in the various tables here-
with presented, it will be evident that, with the exception of those
items called "maiuifactures" in the Census Reports which are not
properly manufactures, but the conversion of articles of food into
a more suitable and convenient form for shipment to foreign
countries—as. for instance, slaughtering of animals, and grinding
and packing of wheat in barrels—the manufactures of the United
States are intended and used for home consumption. The amount
of these exported is very small as compared with tne total of the
exports. There is no one manufactured article of which the
United Stales has anything like a monopoly abroad, or which
greatly predominates in importance as an article of export over
any other article.

The following data, compiled from the reports of the Bureau of
Statistics, will give asumciently complete and comprehensive
view of the nature of the imports into the United States.
The imported articles, including those admitted free of duty and

the dutiable, are thus classified :

—

A. Articlfs ofjood and I H-e animals.
B. Articles in a crude condition which enter into the various proc

esses of domestic industry.
C. Articles wholly or partially manvfactured for use, as materials in

the man7<factur(s and viechanic arts.

D. Articles manufactured ready for consumption.
B. Articles of voluntary use, luxuries^ etc.

The following table gives the amount in value of each of these
classes imported during the years 1>*4 and 1885, and the average
for the five years (1881-85) : also the ad valorem rate of duty on the
dutiable articles of each class, and the percentage relation of the
ad valorem duty to the entire duty collected:—
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Democratic Party, Split
in the, 770.

Denver, Colo., 799.

Detrolt.Surrender of,'7.50.

Different Coal-fields, 809.

Difficulties with France,
764.

Discovery and Settle-
ment of America, 729.

Dispute alx)Ut Ch.-rters,

735.

Douglass, Stephen A., 708,

Downfall of the Federal
Party, 7.58.

Draft Riots. 778.

Dred Scott Deelsion, 770.

Dutch Settlements, 730.

Early Discoveries, 729.

Eastern Kentucky Coal-
field, 810.

E (Torts to found Colonies,
729.

Election of 1800. 771.

JOlection of l.'iOI. 7.S0.

Election of 1.S70, 784.

Election of l.'i.SO, 7.S.5.

Election of l.S84,7S6.

Electoral College, 748.

Electoral Commi88ion;!4&

Eleventh Amendment,
7.53.

Emancipation, 777.
Eiiiancipation Proclama-

tion. 777.

Embargo Act, 7.'>5.

End of the Dutch Power,
730.

English Policy towards
the Colonists, 731.

Era of Good Feeling, 758.
Erie Canal, 7.58.

Eutaw Springs, Battle of,

743.

Evacuation of New York,
741.

Executive Departments,
747.

Expedition of Doniphan,
705.

Fair Oaks, Battle of, 770.

Fall of the Confederacy,
780.

Federalists and .\ n t i-

Fcderalists. 751.

Federal Juri.sdietion,748.
Filibustering, 708.

Fillmore, Pres. Millard,
700, 7i;7.

First Ten Amendments,
the, 7.50.

Fishery Question, 783.

Five Forks. Battle of, 780.

Florida. 729. 758.

Foreign Ollieers. 741.

Foreign Ri-lations. 775.

Forests of Interior. 805.

Forests ol North Amer-
ica SI 12.

Formation of the Consti-
tution. 745.

Fort Donelson, 77-5.

Fort Dutjuesnc. 73:1.

Fort Erie, Hat tie of , 7.57.

Fort Henry, 775.

Fort Sumter, 772.

Fourteenth Amendment,
782.

Fourth Administration,
7.51.

France, 7.32. 7.33. 734, 742.

Franklin, Benjamin, 730,

741.
Fredericksburg. 770.

Fremont, Jno. C, 706. 774.

French and Indian War,
733.

French Spoliation Claim,
785.

Fugitive Criminals, 749.

Fugitive Slaves. 719, 774.

Fulton, Robert, 75.5.

Gadsden Purchase, 705.

Gage, General, 738.

Garfield, Pres. Jas. A.,

785.

Ga therliig of Troops, 773.

General 'r<>pography, 790.

General Winter Storms,
HOI.

Geography and Statis-

tics, 818.

Geological History. 793.

Georgia, 7'29, 730, 742. ,43,

824.

Gerraantown, Battle of,

742.
Gettysburg, Battle of,778.

Gilbert, Sir Humphrey,
729.

Gold and Silver. 813.

Gorges and Ravines. 792.

Government Expedi-
tions. 706.

Government Expenses,
781.

Grant. Ulysses S.. 770.

781.782,785.
Greene, General. 713.

Grenville, I.ord,7:!0.

Growth of Colonies. 731.

Guilford, Battle of. 713.

Hamilton and Burr, 7.55.

I
BarrlsoD, Pres. Benj.,780.

Harrison, Pres. Wni. H.,
703.

Hartford Conventlon,7,57.
Hay and (irass, 823.

Haves' Administration,
7S1.

Henry. Patrick, 730.
Hood in Tenne.s.see, 780.
House of Representa-

tives, 745.

Howe, General, 742.
Hudson Bay Company,

708.

Hurricanes, 801.

Idaho. 814.
InimigrMtion and Popu-
lation. S20.

Impeachment of Pres.
Johnson, 782.

Imjports, 828.

Indiana. 810.

Indian Troubles, 701.

Indian War, 751.

Insurrection, the Whis-
ky, 751.

Invasion of Pennsylva-
nia, 778.

Inventions. 706.

luka, Battle of, 777.

Jackson, Battle of, 778.

Jackson, Pres. Andrew.
7.57, 761.

Jamestown Colony. 729.

Jefferson, Pres. Thomas,
740,754,755,750.

Johnson and Congress,
782.

Johnson, Pres. Andrew,
782.

Judiciary, 748.

Kansas Admitted, 772.

Kansas-Nebraska Bill,
7tW.

Kearsarge and Alabama,
the, 779.

Key, Francis S., 7.57.

King George's War, 738,

734.
King William's War, 7.32.

7.33.

La Fayette, 741,700.
Lake Champlain, Battle

of, 7.57.

Lake Erie, Battle of, 766.

Lecompton Constitution,
709.

Lexington and Concord,
738.

Lexington, Siege of, 774.

Lil)erty, the Spirit of, 781.

Lincoln, Pres. A., 772, 774,

7S3.
Literature, 707.

Livingston, Robert R.,740.
London Company, 729.

Long Island, Battle of,

741.
Lookout Mountain, 779.

Los Angeles. Cal., 800.

I..<>uisiana, 749,784.
Louisiana Purchase, 754,

766.

Madison's Administra-
tion. 7.55.

Manufactures. 787, 828.

.March to the Sea, Sher-
man's. 780.

Marquette, Father. 732.

.Marshall, Chief Justice,
755.

Maryland, 729, 7.30.

Maryland Coal-field. 810.

Mason, Jno., 729.
Massachusetts, 7'29, 7.30.

McClellan. Geo. B.. 770.

.Message, the President's,
747.

Mexican War, 704.
Mexico, 764.

Michigan. 7t'4.

.Military Condition olthe
North, 773.

Military Condition of the
South. 773.

Min.-rul Wealth, 786.
Milling Business, 808.816.
Missionary Kidge,779.
Mississippi Basin, 79iJ.

MissourlCompromise.75».
Mobile, 780.

Monitor and Merrimac,
775.

Monmouth, Battle of, 742.
Monroe, Pres. James, 758.
Montana, 814.
Mi»rmons, the, 707.

Morris, Rolxsrt, 745.
Mountain Regions, 790.
Mount Hood, 807.

Mount Shasta, 807.

Movemen t of Population,
818.

Name of the Field, 80».
Nashville, 780.

National Bank, 752, 758,
777.

Native White Element,
819.

Natural Gas, 811.

Naval Exploits, 7.56.

N'cgni Soldiers. 777.
Nevada. 7s3, 813.

New .-\msterdam. 780.

New England. 731.

New England Mountains,
800.

New Hampshire, 729, 730.

New Jersey, 780, 741.

New Mexico, 765, 814.

New Orleans, La., 732, 757,
T78, 799.

Newspapers, 767.

New States, 786.

New York, 780, 741, 743,
799.

Non-metalliferous Min-
erals, 815.

North Carolina, 729, 780,
8'24.

Northeast Winds. 801.

Northern Pine Belt, 802.

Nullification. 762.

Number of men in the
Annies of the North
and the South, 781.

Office, Rotation In, 761.

Ohio Coal-fields, 810.

Ohio Company, 733.

Oklahoma Country, 786.

Old Continental Con-
gress, 738.

Opposition to the Stamp
Act. 7.30.

Orders in Council, 755.

Oregon. 70:1.814.

Original and Appellate
Jurisdiction. 749.

Origin of Political Par-
ties. 7.51.

Ostend Manifesto, 768.

Otis, James, 736.

Pacific Forests, 80.3.

Pacific Region. 803.

Panic of 1837,702.
Pajter Currency, 777.

Party Principles. 753.

Peace Congress. 772.
Pennsylvania, 730, 778.
Pennsylvania Anthra-
cite. 809.

Personal Liberty Laws,
7li0.

Petersburg. 779, 780.

Physical Character, 71tij.

Physical Geography and
Statistics, 789.

Pierce's Administration.
707.

Pitt, Wm.,738.
Pittsburg Landlng3attle

of, 775.

Plains. 791.
Plans of the South. 771.

Platforms and Terraces,
792.

Platl-^liurg. Battle of, 767.
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Plymouth C.il'jii.v, T2<.).

Plymouth (Jompany. 729.

Political Divisions, 796.

Polk, Jas. K..764.
Ponce de Leon, 729.

Pontiac'3 War. 734.

Population, 731. S19. 820.

Ports and Harbors, 7S9.

Powers and Duties ol the
President, 747.

Presidents of the United
States, 788.

Princeton, Battle of, 741.

Privileges of Citizens.749.
Production of Rails, 812.

Project of Separation,
740.

Protective Tariffs, 7i;0.

Provinces, 793.

Provisions of the Stamp
Act, 736.

Public Lands. 821.

Puritans, the. 729.

Putnam, Israel, 740, 741.

Qualifications for the
Presidency, 747.

Quebec Act. 737.

Queenstown Heights, 756.

Quicksilver, 815.

Races and Language. 789.

Railroads. 758, 786.

Rainfall. SOO.

Randolph. Edmund. 751.

Randolph. Peyton, 739.

Refunding the Debt, 78.5.

Relations of States, 749.

Religious Condition. 731.

Repeal of Stamp Taxes.

Republican Government,

Republican Party ot 1792,

752.
Republican Party ot 1S56,

769.

Restrictive Policyof Eng-
land. 735.

Resumption Act. 784.

Rhode Island, 730, 731.

Rice, 825.

Richmond, 780.781.
Rights of English Sub-
jects, 731.

Rivers, 794.

Rocky Mountains. 792.

Rotation in Oftice, 761.

Rules for Immigrants,
821.

Rye, 823.

Sale of Lands. 744.
Salt, 817.
Savannah, 742, 780.
Scenographical. 806.

Schuyler. Philip. 740.

Scott, Wlnfleld. 757.
** Scrub Race for the
Presidency.'' 760.

Secession, 771.
Second Continental Con-
gress, 739.

Second Year of the Civil
War, 775.

Sedition Laws. 753.

Senate, tlie, 746.

Seven Days' Battles, 776.

Seven Pines, Battle of,
776.

Seward, Wm. H.,781.
Shays' Rebellion, 744.

Sherman, W. T.. 777. 779.
7sl.

Siege oJ Vorktown, 743.
Sierra Nevada Forests,
804.

Silver, 813, 814.
Slave Power, the, 768.
Slavery, 759, 763.
Slave Trade Prohibited,

755.
Sons of Liberty, 736, 737.
South Carolina, 7'29. 730.

824.

Southern Pine Belt, 802.
South, the, 787.
Specie Circular. 762.
Stamp Act, 7.36.

State Governments, 750.
Steamboats, 758.

Stone River, Battle ot.

Stony Point, 742.

Sub-treasury System. 763.

Sugar, 826.

Summer Isothermals, 799.

Siiy»reme Court, 749.

Supreme Law of the
Land. 750.

Surrender of Lee, 781.
Surroundings of Great
Basin, 793.

Swedes in America, 7.30.

Tariffs, 751, 760.

Taylor, Pres. Zachary.
705.

Tea Destroyed at Boston,
737.

Tecumseh, 7-57.

Telegraph , 766, 786.
Telephone, 786.

Tennessee Coal-fields. 810.

Tenure of Office Bill, 782.

Terms of Office, 747.

Texas, 764.

The Approaching Con-
flict. 767.

The Atlantic Plains. 795.

The Civil War, 772.

Tlie Cordilleran Region.
791.

The First Blood of the
Civil War. 773.

The Government under
the Constitution. 750.

The Great Basin, 793.

Thermal Springs, 807.

Third Year of the Civil
W^ar. 778.

Timber, 790.

Tin. 815.
Tobacco, 82.5.

Tfipography of the Great
Basin, 793.

Treason, 749.

Treaty of Alliance with
France, 742.

Treaty of Washington,
783.

Trenton. Battle of, 741.
Twelfth Amendment, 748.

Tyler, Pres. Jno., 763.

Uncle Tom's Cabin, In-
fluence of, 767.

Union Flag, the, 740.

United States Bank, 761.
Utah and Arizona, 814.

Van Buren,Pre3. Martin.
762.

Va.ley Forests, 8M.

Valley Forge, 743.
Vegetation. 793.
Veto, tiie President's, 746L
Vicksburg Campaign,778.
Virginia. 729, 730.
Virginia Campaign, 776.
Virginia Coal-flelds,810.
Volunteers, the First Call

for, 773.

War for Independence,
the, 789. 744.

War ot 1812. 756.
Washington, 811,814.
Washington City, Cap-
ture of, 757.

\\'asliington, Pres. Geo.,
733. 740, 751, 753, 754.

Waterfalls. 807.
Webster, Daniel, 768.
Whigs. 761.

Whisky Frauds. 784.
Wilderness, Battles oi

the, 779.

Wilmington, 780.

Wilson's Creek, Battle of,
774.

Winds, 799.

Wyoming. 811, 814.

X. y. Z. Dispatches, 758.

Y-ield of Gold in Califor-
nia. 818.

Yield of Metallic Lead^
815.

York, the Duke ol, 7.S0.

Yorktown, 743.

Yosemite 'V'aUey 807.

Zinc, 816.
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OJNIYEBSALIST CHURCH, a reUgioua • body in the

United States of America, especially in the New England
States, which has for its distinguishing tenet, the doctrine

of the final salvation of all souls from sin through Christ.

The pioneers of Universalism in America were Dr George
De BenneviUe, who taught from, 1741 princijially in

Pennsylvania; Dr Charles Chauucy, of the First Church,
Boston (nptably in The Salvation of All Men, published in

1784); Lt Joseph Huntington, of Coventry, Conn, (whose
Calvinhn /»«j3row(^ was published after his death in 179G);
John Murray, Elhanan Winchester, Caleb Rich, and, very
epecially, Hosea Ballou. Hurray is, however, regarded as
" the father of Universalism in America."' In 1750 James
Relly had avowed himself a Universalist, basing his belief

on a theory quite peculiar; Murray, who had preached as

a Methodist in England and Ireland, was Belly's most dis-

tinguished convert. In 1770 he came to America, and,

under circumstances bo strange that most Universalists

regard them as providential, overcoming a deep relucts

ance, he preached at Good Luck. New Jersey, and organ-
ised a society, "The Independent Christian Church," at

Gloucester. Massachusetts. Hosea Ballou—a convert from
the Calviniat Baptists—took up the cause in 1790, and
published the work that is regarded by Universalists as

epoch-making, A Treatiee on Atonement. The nnraber of

minLstei's increased, and societies were formed. These in

duo time becamethe constituents of larger organizations,

till a " New England convention " saw occasion, in 1803, to

adopt a " profession of faith," which in three short articles

avowed belief in the Bible as making known in a Divine
rovektion the nature of God, the mission of Christ, the
final holiness of all souls, and the necessity of good works.
In 186C a general convention, composed of delegates from
the State conventions, was incorporated! It has jurisdic-

tion throughout the United States and Canada. It has a
" Murray fund " of about $135,000. Under the auspices

of the Universalist Church are_ the " woman's centenary
association," the "Universalist historical society," several

organized charities, four colleges, three theological schools,

and five academies,—the total value of the schools, includ-

ing endowments, being hardly less than 3 million dollars.

It publishes eight periodicals. The Year Booh for 1 887
gives the following summary:— 1 general convention; 22
State conventions; 945 parishes, 38,429 families; 696
churches, 35,550 members; 634 Sunday schools, 51,871
members; 789 church edifices; value above indebtednes.s,

$7,493,927 ; 673 clergymen in fellowship and 120 licensed

lay preachers.
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THE medijBval Latin term vntversitas (from which the

English word " university " is derived) was originally

employed to denote any community or corporation re-

garded under its collective aspect. When used in its

modern sense, as denoting a body devoted to learning and
education, it required the addition of other words in order

to complete the definition,—the most frequent form of ex-

pression being "universitas magistrorum et scholarium" (or

" discipulorum "). In the course of time, probably towards

the latter part of the 14th century, the terra began to be

used by itself, with the exclusive meaning of a community
of teachers and scholars whose corporate existence had

been recognized and sanctioned by civil or ecclesiastical

authority or by both. But the more ancient and custom-

ary designation of the university in medimval times (re-

garded as a place of instruction) was " studium generale
"

(or sometimes " studium " alone), a term implying a centre

of iustruction for all.^ The expressions " universitas

Btudii*' and "universitatis collegium" are also occasionally

to be met with in official documents.

It is necessary however, to bear in mind, on the one

baud, that a university often had u vigorous virtual exist-

ence long before it obtained that legal recognition which en-

titled it, technically, to take rank as a "studium generale,"

and, on the other hand, that hostels, halls, and colleges,

together with complete courses in all the recognized

branches of learning, were by no ir.oans necessarily in-

volved in the earliest conception of a university. The
Quiversity, in its earliest stage of development, appears to

have been simply a scholastic guild,—a spontaneous com-

bination, that is to say, of teachers or scholars, or of

both combined, and formed probably on the analogy of the

trades guilds, and the guilds of aliens in foreign cities, which,

in the course of the 13th and 14th centuries, are to bo,

fonnd •ipringin.g np in most of the great European centres.

The desiga of these organizations, in the first instance, was

I, ' ll 11 the design of tlie present aitido to exhibit the nniversiliu in

their Ulttorical dovelopmcut, each being hronglit under notice, as for

u practicable, in the order of its original foundation. In the alpha-

betical emin-oratlon in the table at the end, the date of foundation

Jhu» wrves to Inrlicata approximately the place where any university

b firut referred to

'IDonlfle. Dit I'nircritiUUtn da JIUUIaltcrs, 1. 39.

little more than that of securing mutual protection,—for

the craftsman, in the pursuit of his special calling,—for

the alien, as lacking the rights and privileges inherited

by the citizen. And so the university, composed as it was
to a great extent of students from foreign countries, was a
combination formed for the protection of its members from
the extortion of the townsmen and the other annoyances
incident in medieval times to residence in a foreign state.

It was a first stage of development in connexion with
these primary organizations, when the chancellor of the

cathedral, or some other authority, began, as we shall

shortly see, to confer on their masters the right of teach-

ing at any similar centre that either already existed or

might afterwards be formed throughout Europe,—"facultas

ubique docendi." It was a still further development when
it began to be recognized that, without a licence from either

pope, emperor, or king, no " studium generale " could be
formed possessing this right of conferring degrees, which
originally meant nothing more than licences to teach.

In order, however, clearly to understand the conditions chief

under which the earliest universities came into existence, facts

it is necessary to take account, not only of their organiza- V\
**"

tion, but also of their studies, and to recognize the main
/parnina

influences which, from the 6th to the 12th century, served before

to modify both the theory and the practice of education, the um-

In the former century, the schools of the Roman empire, verelty

which had down to that time kept alive the traditions of

pagan education, had been almost entirely swept away by

the barbaric invasions. The latter century marks the

period when the institutions which supplied their place

—

the episcopal schools attached to the cathedrals and the

monastic schools—attained to their highest degree of iufla

ence and reputation. Between these and the pchools of

the empire there existed an essential difference, in that the

theory of education by which they were pervaded was iu

complete contrast to thn simply secular theory of the

schools of paganism. The cathedral school taught only

what %vas supposed to be necessary for the education of

the priest ; the monastic school taught only what waa

supposed to be in harmony with the aims of tho monkj

But between the pagan system and the Christian system

by which it had been superseded there yet existed s*iiia>
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thing tliat was common to both : the latter, even in the

narrow and meagre instruction which it imparted, could

not altogether dispense with the ancient text-books, simply

because there were no others in existence. Certain

treatises of Aristotle, of Porphyry, of Martianus Capella,

and of Boetius continued consequently to be used and

ntudied ; and in the slender outlines of pagan learning

thus still kept in view, and in the exposition which they

necessitated, we recognize the main cause which prevented

the thought and literature of classic antiquity from falling

altogether into oblivion.

Under the rule of the Merovingian dynasty even these

scanty traditions of learning declined throughout the

Frankish dominions; but in England the designs of

Gregory the Great, as carried out by Theodorus, Bede,

and Alcuin, resulted in a great revival of education and

letters. The influence of this revival extended in the 8th

and 9th centuries to Frankland, where Charles the Great,

advised and aided by Alcuin, effected a memorable refor-

mation, which included both the monastic and the cathe-

dral schools ; while the school attached to the imperial

court, known as the Palace School, also became a famous

centre of learned intercourse and instruction.

But the activity thus generated, and the interest in

learning which it served for a time to diffuse, well nigh

died out amid the anarchy which characterizes the 10th

century in Latin Christendom, and it is at least question-

able whether any real connexion can be shown to have

existed between this earlier revival and that remarkable

movement in which the university of Paris had its origin.

On the whole, however, a clearly traced, although imper-

fectly continuous, succession of distinguished teachers has

inclined the majority of those who have studied thin ob-

scure period to conclude that a certain tradition of learn-

ing, handed down from the famous school over which

Alcuin presided at the great abbey of St Martin at Tours,

continued to survive, and became the nucleus of the teach-

ing in which the, university took its rise. But, in order

adequately to explain the remarkable development and

novel character which that teaching assumed in the course

of the 12th and 13th centuries, it is necessary to take

account of the operation of certain more general causes to

which the origin of the great majority of the earlier uni-

versities may in common unhesitatingly be referred. These

causes are—(1) the introduction of new subjects of study,

as embodied in a new or revived literature
; (2) the adop-

tion of new methods of teaching which were rendered

necessary by the new studies
; (3) the growing tendency

to organization which accompanied the development and

consolidation of the European nationalities.

That the earlier universities took their rise to a great

extent in endeavours to obtain and provide instruction of

a kind beyond the range of the monastic and cathedral

schools appears to be very generally admitted, and this

general fact has its value in assisting us to arrive at a

conclusion with respect to the origin of the first European

oniversityj^that of Salerno in Italy, which became

known as a school of medicine as early as the 9 th century.

The circumstances of its rise are extremeiy obscure, aud

whether it was monastic or secular in its origin has been

much disputed. One writer* derives its origin from an

independent tradition of classical learning which continued

to exist in Italy down to the 10th century. Another

writer ^ maintains that it had its commencement in the

teaching at the famous Benedictine monastery of Jlonte

Cassino, where the study of medicine was undoubtedly

pursued. But various facts may be urged in contraven-

' Do Renzi, Sloria Documeniala delli Scuoht, Medico, di Salerno,

•d. 1857, p. 145.
' Puccinotti, Gloria deUa Medicina i 217-S26.

tion of such a theory. The school at Salerno, so far as

its history can be traced, appears to have been entirely

a secular community ; it was distinguished also by its

catholic spirit, and, at a time when Jews were the object of

religious persecution throughout Europe, members of this

nationality were to be found both as teachers and learners

at Salerno. Situated, moreover, as it was on the sea-

coast, its communication with the neighbouring island of

Sicily was easy and frequent ; and it would accordingly

seem far more probable that it was owing to the new
knowledge gained from the Saracens, after their occupa-

tion of that island, that Salerno acquired its reputation.

It was by a band of these invaders that Bertharius, abbot

of Jlonte Cassino, and the* author of certain medical

treatises, was massacred along with his monks in the year

883. The Saracens were famed for their medical skill,

and, by their translations of Galen and Hippocrates, did

much to advance the study ; and, according to Jourdain,^

there were translations from the Arabic into Latin long

before the time of Constantine the African, but these

versions have perished. In the course of the 11th century,

under the teaching of Constantine the African (d. 1087),

the celebrity of Salerno became diffused all over Europe.

Ordericus Vitalis, who wrot^ in the firsfhalf of the 12th

century, speaks of it as then long famous. In 1231 it

was constituted by the emperor Frederick II. the only

school of medicine in the kingdom of Naples.

It was at a considerable interval after the rise ot the

school at Salerno, about the year 1113, that Irnerius com-

menced at Bologna his lectures on the civil law. This

instruction, again, was of a kind which the monastic and
cathedral schools could not supply, and it also met a new
and pressing want. The states of Lombardy were at this

time rising rapidly in population and in wealth ; and the

greater complexity of their political relations, their increas-

ing manufactures and commerce, called for a more definite

application of the principles embodied in the codes that

had been handed down by Theodosius and Justinian. But
the distinctly secular character of this new study, and its

intimate connexion with the claims and prerogatives of the

Western emperor, aroused at first the susceptibilities of the

Roman see, and for a time Bologna and its civilians were

regarded by the church with distrust and even with alarm.

These sentiments were not, however, of long duration. In

the year 1151 the appearance of the Decretum of Gratian,

largely compiled from spurious documents, invested the

studies of the canonest with fresh importance ; and
numerous decrees of past and almost forgotten pontiffs now
claimed to take their stand side by side with the enact-

ments contained in the Corpus Juris Civilis. They con-

stituted, in fact, the main basis of those new pretensions

asserted with so much success by the popedom in the

course of the 12th and 13th centuries. It was necessary,

accordingly, that the Decretum should be known and
studied beyond the walls of the monastery or the episcopal

palace, and that its pages should receive authoritative ex-

position at some common centre of instruction. Such a

centre was to be found in Bologna. The needs of the

secular student and of the ecclesiastical student were thus

brought for a time into accord, and from the days of

Irnerius down to the close of the 13th century we have

satisfactory evidence that Bologna was generally recognized

as the chief school both of the civil and the canon law.*

It has indeed been asserted that university degrees were

instituted there as early as the pontificate of Eugenius

III. (1115-53), but the statement rests on no good

authority, and is in every way improbable. There is,'

however, another tradition which is in better harmony

^ Sur VAge et l'Ori(jinc des Traductions Latines, &c., p. 225.
' Denifle, Die l/niversitiUen, 4ic.. i_48
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with the known facts. When Barbarossa marched his
forces into Italy on his memorable expedition of 1155,
and reasserted those imperial claims which had so long
lain dormant, the professors of the civil law and their
scholars, but more especially the foreign students, gathered
round the Western representative of the Roman Caesars,

and besought his intervention in their favour in their

relations with the citizens of Bologna. A large proportion
of the students were probably from Germany ; and it did
not escape Frederick's penetration that the civilian might
prove an invaluable ally in the assertion of his imperial
pretensions. He received the suppliants graciously, and,
finding that their grievances were real, especially against
the landlords in whose houses they were domiciled, he
granted the foreign students substantial protection, by
conferring on them certain special immunities and privi-

Ifj^es (November 1158).i These privileges were embodied
in the celebrated Autheniica, Uabila, in the Corpus Jtcris

Civilis of the empire (bk. iv. tit. 13), and were eventually
extended so as to include all the other universities of Italy.

In them we may discern the precedent for that state pro-

tection of the university which, however essential at one
time for the security and freedom of the teacher and the

taught, has been far from proving an unmixed benefit,

—

the influence which the civil power has thus been able to

ixert being too often wielded for the suppression of that

Very liberty of thought and inquiry from which the earlier

universities derived in no small measure their importance
and their fame.

But, though there was a flourishing school of study, it

is to be observed that Bologna did not possess a university

80 early as 1158. Its first university was not constituted

until the close of the 12th century. The "universities"

at Bologna were, as Denifle has shown, really student guilds,

formed under influences quite distinct from the protecting

clauses of the Autheniica, and suggested, as already noted,

by the precedent of those foreign guilds which, in the

course of the 12th century, began to rise throughout

iWestern Europe. They had their origin in the absolute

necessity, under which residents in a foreign city found
themselves, of obtaining by combination that protection

and those rights which they could not claim as citizens.

These societies were modelled, Denifle considers, not on
the trade guilds which rose in Bologna in the 13th century,

but on the Teutonic guilds which arose nearly a century

earlier in north-western Europe, being essentially " spon-

taneous confederations of aliens on a foreign soil." Ori-

ginally, they did not include the native student element.

The power resulting from this principle of combination,

when superadded to the privileges conferred by Barbarossa,

gave to the students of Bologna a superiority of which

they were not slow to avail themselves. Under the leader-

ship of their rector, they extorted from the citizens con-

cessions which raised them from the condition of an op-

pressed to that of a specially privileged class. The same

principle, when put in force against the profes.sors, reduced

the latter to a position of humble deference to the very

body whom they were called upon to instruct, and im-

parted to the entire university that essentially democratic

character by which it was afterwards distinguished. It is

not surprising that such advantages should have led to an

imitation and extension of the principle by which they

were obtained. Denifle considers that the " universities
"

at Bologna were at one time certainly more than four in

' See Savigny, Gesch. d. rom. hechts, iii. 152, 491-492. See also

Giesebreclit, Oesch. d. Kaiserzeit (ed. 1880), v. 51-52. The story is

preserved in a recently discovered metrical composition descrif live f

the history of Frederick I. ; see SUzungsberichte d. Bairisch. / kad. i/.

^'isxnscha/t, Phil.-Uist. Kltsse, 1879, ii. 285. Ita authenticity .s

called in question by Denillc, but it would seem to be quite in har-

mony with the known facts.

number, and we know that tke Italian students alone were
subdivided into two,— the Tuscans and the Lombards. In
the centres formed by secession from the parent body a
like subdivision took place. At Vercelli there were four
" universitates," composed respectively of Italians, Eng-
lish, Provencals, and Germans ; at Padua there were
firailar divisions into Italians, French (i.e., Francigense,

comprising both English and Normans), Provenqals (in-

cluding Spaniards and Catalans). AMien accordingly we
learn from Odofred that in the time of the eminent jurist

Azo, who lectured at Bologna about 1200, the number of

the students there amounted to some ten thousand, of

whom the majority were foreigners, it seems reasonable to

conclude that the number of these confederations of students
(" tocietates scholarium ") at Bologna was yet greater.

It is certain that they were not formed simultaneously,

but, similarly to the free guilds, one after the other,—the

last in order being that of the Tuscans, which was com-
posed of students from Tuscany, the Campagna, and
Rome. Nor are we, again, to look upon them as in any
way the outcome of those democratic jirinciples which
found favour in Bologna, but rather as originating in the

traditional home associations of the foreign students,

fostered, however, by the peculiar conditions of their

university life. As the Tuscan division (the one least in

sympathy, in most respects, with Teutonic institutions)

was the last formed, so, Denifle conjectures, the German
" university " may have introduced the conception which
was successively adopted by the other nationalities.

In marked resemblance to the guilds, these confederations

were presided over by a common head,—the "rector schola-

rium," an obvious imitation of the "rector societatum" or

"artium" of the guild, but to be carefully distinguished

from the " rector scholarum," or director of the studies, with

whose function the former officer had, at this time, nothing

in common. Like the guilds, again, the different nations

were represented by their "consiliarii," a deliberative

assembly with whom the rector habitually took counsel.

While recognizing the essentially democratic character of

the constitution of these communities, it is to be remem-
bered that the students, unlike the majority at Paris and
later universities, were mostly at this time of mature

years. As the civil law and the canon law were at first

the only branches of study, the class whom they attracted

were often men already filling office in some department

of the church or state,—archdeacons, the heads of schools,

canons of cathedrals, and like functionaries forming a con-

siderable element in the aggregate. It has been observed,

indeed, that the itermission accorded them by Frederick I.

of choosing, in all cases of dispute, their own tribunal,

thus constituting them, to a great extent, sui juris, seems

to presuppose a certain maturity of judgment among those

on whom this discretionary power was bestowed.

With the middle of the 13th century, these various con-

federations became blended, for the first time, into one or

other of the two great divisions alreadyreferred tdj'—those of

the Ultramontani and the Citramontani, JohannesdeYaranis

being rector of the former and Pantaleon de Venetiis of the

latter. Innocent IV., in according his sanction to the new
statutes of the university in 1253, refers to them as drawn

up by the " rectores et universitas scholarium Bononien-

sium." With the commencement of the 16th century, the

two corporations were combined under one rector.

About the year 1200 were formed the two faculties of
|

med.cine and philosophy (or the arts''), the former being

' The arts course of study was that represented by the ancient

trivium (i.e., grammar, logic, and rhetoric) and the quadrivium {i.e.,

arithmetic, geometry, music, and aitronomy), as handed down from

the schools of the fioman empire. See J. B. MuUinger, Uittory of

the University of Cambridge, i. 24-27.
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somewhat the earlier. It was developed, as that of the

civil law had been developed, by a succession of able

teachers, among whom Thaddeus Alderottus was especially

eminent. The faculty of arts, down to the 14th century,

scarcely attained to equal eminence. The teaching of

theology remained for a long time exclusively in .the hands

of the Dominicans ; and it was not until the year 1360

that Innocent VI. recognized the university as a "studium

generale " in this branch,—in other words, as a place of

theological education for all students, with the power of

conferring degrees of universal validity.

In the year 1371 the cardinal legate, Anglicus, compiled,

as chief director of ecclesiastical affairs iri the city, an

account of the university, which he presented to Urban V.

The information it supplies is, however, defective, owing

to the fact that only the professors who were in receipt of

salaries from the municipality are mentioned. Of these

there were twelv'e of civil law and six of canon law ; three

of medicine, three of practical medicine, and one of sur-

gery ; two of logic, and one each of astrology, rhetoric,

and notarial practice. The professors of theology, who, as

members of the religious orders, received no state remunera-

tion, are unmentioned.

Colleges existed at Bologna at a very early date, but it

is not until the Hth century that we find them possessing

any organization. They were designed solely for neces-

sitous students, not being natives of Bologna. A separate

house, with a certain fund for the maintenance of a speci-

fied number of scholars, was all that was originally con-

templated. Such was the character of that founded by
Zoen, bishop of Avignon, in February 1256 (O.S.), the

same month and year, it is to be noted, in which the Sor-

bonne was femnded in Paris. It Was designed for the

maintenance of eight scholars from the province of Avignon,

under the supervision of three canons of the church, main-

taining themselves in the university. Each scholar was to

receive 24 Bolognese lire annually for five years. The
college of Brescia was founded in 1326 by William of

Bresciaj archdeacon of Bologna, for poor foreign students

without distinction as to nationality. The Spanish college,

founded in 1364, for twenty-four Spanish scholars and two
chaplains, is noted by Denifle as the one college founded
in mediaeval times which still exists on the Continent.

Of the general fact that the early universities rose in

response to new wants the commencement of the uni-

versity of Paris supplies us with a further illustration.

The study of logic, which, prior to the 12 th century, was
founded exclusively on one or two meagre compends,
received about the year 1100, on two occasions, a power-
ful stimulus,—in the first instance, from the memorable
controversy between Lanfranc and Berengar ; in the

second, from the no less famous controversy between
Anselm and Eoscellinus. A belief sprang up that an
•intelligent apprehension of spiritual truth depended on a

correct use of prescribed methods of argumentation.

Dialectic was looked upon as " the science of sciences";

find, when, somewhere in the first decade of the 12th
century, William of Champeaux opened in Paris a school

for the more advanced study of dialectic as an art, his

teaching was attended with marked success. Among his

pupils was Abelard, in whose hands the study made a yet

more notable advance ; so that, by the middle of the cen-

tury we find John of Salisbury, on returning from the

French capital to England, relating with astonishment,

not unmingled with contempt, how all learned Parib had
gone well nigh mad in its pursuit and. practice of tho new
dialectic.

Abelard taught in the first instance at the cathedral

school at Notre Dame, and subsequently at the schools on
tbe Montagne Sainte-Genevieve, of which he was the

founder, and where he imparted to logic its new develop-

ment. But in 1147 the secular canons of Ste G?nevifeve

gave place to canons regular from St Victor ; and hence-

forth the school on the former foundation was merely a

school for the teaching of theology, and was attended only

by the members of the house.^ The schools out of which
the university arose were those attached to the cathedral

on the lie de la Cite, and presided over by the chancellor,

—a dignitary who must be carefully distinguished from
the later chancellor of the university. For a long time

the teachers lived in separate houses on the island, and it

was only by degrees that they combined themselves into a

society, and that special buildings were constructed for

their class-work. But the flame which Abelard's teaching

had kindled was not destined to expire. Among his

pupils was Peter Lombard, who was bishop of Paris in Lombiiv;.

1159, and widely known to posterity as the compiler of ^>s«^"««*

the famous volume of the Sentences. The design of this

work was to place before the student, in as strictly logical

a form as practicable, the views {sententim) of the fathers

and all the great doctors of tho'church upon the chief and
most difficult points in the Christian belief. Conceived

with the purpose of allaying and preventing, it really

stimulated, controversy. The logicians seized upon it as a
great storehouse of indisputable major premises, on which

they argued with renewed energy and with endless

ingenuity of dialectical refinement ; and upon this new
compendium of theological doctrine, which became the

text-book of the Middle Ages, the schoolmen, in their

successive treatises sxiper Sententias, expended a consider-
"

able share of that subtlety and labour which still excite the

astonishment of the student of metaphysical literature.

It is in these prominent features in the history of these Rise of

early universities—the development of new methods of other

instruction concurrently with the appearance of new **'''y ""'

material for their application—that we find the most

probable solution of the question as to how the university,

as distinguished from the older cathedral or monastic

schools, was first formed. In a similar manner, it seems

probable, the majority of the earlier universities of Italy

—

Keggio, Modena, Vicenza, Padua, and Vercelli—arose, for

they had their origin independently alike of the civil and

the papal authority. Instances, it is true, occur, which

cannot be referred to this spontaneous mode of growth.

The university of Naples, for example, was founded solely

by the fiat of the emperor Frederick II. in the year 1224

;

and, if we may rely upon the documents cited by Denifle,

Innocent IV. about the year 1245 founded in connexion

with the curia a "studium generale,"- which was attached to

the papal court, and followed it when removed from Eome,

very much as the Palace School of Charles the Great ac-

companied that monarch on his progresses.

As the university of Paris became the model, not only Early

for the universities of France north of the Loirs, but also organiz*

for the great majority of those of central Europe as well ^? °^

as for Oxford and Cambridge, some account of its early ^jty of

organization will here be indispensable. Such an account Pjxvis.

is rendered still further necessary by the fact that the

recent and almost exhaustive researches of Denifle, the

Dominican father, have led him to conclusions which en

some im'portant points run altogether counter to those sanc-j

tioned by the high authority of Savigny. ^ _
! The original university, as already stated, took its rise

entirely out of the movement carried on by teachers on the

' The view of Thuiot {De VOrganisation de VEnseignement dam
V Universiti de Paris, pp. 4-7) that the university arose out of a com<

b'lati^n of these several schools is rejected by Denifle (see Die Uni'

«( '-sil, ten, &c., i 653-694).
^ Where the words sUidiuin generale are placed within marks u

quotat m they occur in the original charter of foundation of the un'

versity referred tOj
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i:>lan(l, wLo taught by virtue of the licence conierred by
the chancellor of the cathedral. In the second decade of
the 13th century, it is true, we find masters withdrawing
themselves from his authority by repairing to the left bank
of the Seine and placing themselves under the jurisdiction

of the abbot of the monastery of Ste Genevieve ; and in

1255 this dignitary is to be found appointing a chancellor

whose duty it should be to confer " licentia docendi " on
those candidates who were desirous of opening schools in

that district. But it was around the bestowal of this licence

by the chancellor of Notre Dame, on the tie de la CittS,

that the university of Paris grew up. It is in this licence

that the whole significance of the master of arts degree is

contained ; for what is technically known as admission to

that degree was really nothing more nor less than receiving

the chancellor's permission to " incept," and by " incep-

tion " was implied the master's formal entrance upon, and
commencement of, the functions of a duly licensed teacher,

and his recognition as such by his brothers in the profes-

sion. The previous stage of his academic career, that of

bachelordom, had been one of apprenticeship for the

mastership ; and his emancipation from this state was
symbolized by placing the magisterial cap (bireita) upon
his head, a ceremony which, in imitation of the old Eoman
ceremony of manumission, was performed by his former

instructor, " under whom " he was said to incept. He
then gave a formal inaugural lecture, and, after this proof

ef magisterial capacity,' was welcomed into the society of

his professional brethren with set speeches, and took his

seat in his master's chair.

This community of teachers of recognized fitness did not

in itself suffice to constitute a university, but some time

between the years 1150 and 1170, the period when the

Sentences of Peter Lombard were given to the world, the

university of Paris came formally into being. Its first

written statutes were not, however, compiled until about

the year 1208, and it was not until long after that date

that it possessed a " rector." Its earlie.'-t Vecognition as a

legal corporation belongs to about the year 1211, when a

brief of Innocent III. empowered it to elect a proctor to

be its representative at the papal court. By this permis-

sion it obtained the right to sue or to be sued ia a court

of justice as a corporate body.

This papal recognition was, however, very far from im-

plying the episcopal recognition, and the earlier history of

the new community exhibits it as in continual conflict

alike with the chancellor, the bishop, and the cathedral

chapter of Paris, by all of whom it -was regarded as a

centre of insubordination and doctrinal L'cence. Had it

not been, indeed, for the papal aid, the university WQuld

probably not have survived the contest ; but with that

poT^erful assistance it came to be regarded as the great

Transalpine centre of orthodox theological teaching.

Successive pontiffs, down to the great schism of 1378,

made it one of the foremost points of their policy to

cultivate friendly and confidential relations with the

authorities of the university of Paris, and systematically to

discourage the formation of theological faculties at other

cen res. In 1231 Gregory IX., in the bull Parens Scien-

C.arum, gave full recognition to the right of the several

faculties to regulate and modify the constitution of the

entire university,—a formal sanction which, in Denifle's

opinion, rendered the bull in question the Magna Charta

of the university.

In comparing the relative antiquity of the universities

of Paris and Bologna, it is difficult to give an unqualified

decision. The university of masters at the former was

probably slightly anterior to the university of students at

the latter ; but there is good reason for believing that

Paris, in reducing its traditional customs to statutory form,

largely availed itself of -the precedents afforded by the

already existing code of the Transalpine centre, while its

rectorship, proctorships, and four " nations " are all clearly

distinct adaptations of the corresponding divisions at

Bologna. These nations, which included both professors

and scholars, were—(1) the French nation, composed, in

addition to the native clement, of Spaniards, Italians, and
Greeks

; (2) the Picard nation, representing the students:

from the north-east and from the Netherlands ; (3)
the Norman nation ; (1) the English nation, comprising,

besides students from the provinces under English rule,

those from England, Irelancjl, Scotland, and Germany.
These several nations first came into existence some time

before the year 1219, and all belonged to the faculty

of arts ; but the fully developed university was divided

into four faculties,—three "superior," viz., those of theo-

logy, canon law, and medicine, and one " inferior," that of

arts. The head of each faculty was the dean ; the head
of each nation was the proctor. The rector, who in the

first instance was head of tho faculty of arts, by whom h«
was elected, was eventually head of the whole university.

Each of the nations and each of the superior faculties,

while subject to the general authority which he represented,

was, like a royal colony, in a great measure self-governed,

and made statutes which were binding simply on its own
members. Congregations of the faculty of arts were pre-

sided over by the rector, who discharged the same function

when general congregations of the whole academic com-

munity were convened. In the former the votes on any

question were taken by nations, in the latter by faculties

and nations.. Only "regent,s," that is, masters actually

engaged in teaching, had any right to be present or to vote

in congregations. Neither the entire university nor the

separate faculties had thus, it will be seen, originally a

common head, and it was not until the middle of the 14th

century that the rector became the head of the collective

university, by the incorporation under him, first, of the

students of the canon law and of medicine (which took

place about the end of the 13tb century), and, secondly, of

the theologians, which took place about halt a century

later.

Apart from the broad differences in their organization,

the very conception of learning, it will be observed, was
different at Bologna from what it was at Paris. . In the

former it was entirely professional,—designed, that is to

say, to prepare the student for a definite and practical

career in after life ; in the latter it was sought to provide

a general mental training, and to attract the learner to

studies which were speculative rather than practical. In

the sequel, the less mercenary spirit in which Paris culti-

vated knowledge added immensely to her influence and

reputation. The university became known as the great

school where theology was studied in its most scientific

spirit ; and the decisions of its great doctors upon those

abstruse questions which absorbed so much of the highest

intellectual activity of the Middle Ages were regarded as

almos't final. The popes themselves, although averse from

tbeologicil controversies, deemed it expedient to cultivate

friendly relations with a centre of such importance for the

purpose of securing their influence in a yet wider field.

Down therefore to the time of the great schism (1378),

they at once conciliated the university of Paris and con-

sulted what they deemed to be the interests of the Eoman
see, by dificouraging the creation of faculties of theology

elsewhere. The apparent exceptions to this poUcy are

easily explained: the four faculties of theology which they

sanctioned in Italy— Pisa (1343), Florence (1349), Bologna

(1362), and Padua (1363)—were designed to benefit the

Italian monasteries, by saving the monks the expense and

dangers cf a long journey beyond the Alps ; while that at
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Toulouse (1229) took its rise under circumstances entirely

exceptional, being designed as a bulwark against the heresy

of the Albigenses. The popes, on the other hand, favoured

the creation of new faculties of law, and especially of the

canon law, as the latter represented the source from which

Home derived her most warmly contested powers and pre-

rogatives. The effects of this twofold policy were suffici-

ently intelligible ; the withholding of each charter which
it was sought to obtain for 8 nnw school of theology only

served to augment the numbers that flocked to Paris ; the

bestowal of each new charter for a faculty of law served in

like manner to divert a certain proportionate number from
Bologna. These facts enable us to understand how it is

that, in the 13th and 14th centuries, we find, even in

France, a larger number of universities created after the

model of Bologna than after that of Paris.

In their .earliest stage, however, the importance of these

new institutions was but imperfectly discerned alike by the

civil and the ecclesiastical power, and the first four uni-

versities of Italy, after Bologna, rose into existence, like

Bologna itself, without a charter from either pope or em-

peror. Of these the first were those of Reggio and
Modena, both of which are to be found mentioned as

schools of civil law before the close of the 12th century.

The latter, throughout the 13th century, appears to have

been resorted to by teachers of sufficient eminence to form

a flourishing school, composed of students not only from
the city itself, but also from a considerable distance. " Both
of them wotild seem to have been formed independently

of Bologna, but the university of Vicenza was probably the

outcome of a migration of the students from the former
city, which took place in the year 1204. In the course of

the century Vicenza attained to considerable prosperity;

its students were divided into four nations, each with its

own rector; and in 1264 it included in its professoriate

teachers, not only of the civil law, but also of medicine,

grammar, and dialectic. The university of Padua waa
founded in 1222 as the direct result of the migration of a

considerable number of students from Bologna. Some
writers, indeed, have inferred that the " stadium " in the

latter city was transferred in its entirety, but the continued
residence of a certain proportion in Bologna is proved by
th~e faci that two years later we find them appealing to

Honorius IIL in a dispute with the civic authorities. In
the year 1228 the students of Padua were compelled by
circumstances to transfer their residence to VerceUi, and
the latter city guaranteed them, besides other privileges,

the right to rent no less than five hundred lodging-houses

at a fixed rental for a period of eight years. At first Padua
was a school only of the civil and canon law; and during
the oppressive tyranny of Ezzelin (1237-1260) the uni-

versity maintained its existence with some difficulty. But
in the latter part of the century it incorporated the faculties

of grammar, rhetoric, and medicine, and became known as

one of the most flourishing schools of Italy, and a great

centre of the Dominicans, at that time among the most
active promoters of learning.

The university of Naples was founded by the emperor
Frederick U. in the year 1225, as a school of theology,

jurisprudence, the arts, and medicine,—his design being
that his subjects in the kingdom of Naples should find in

the capital adequate instruction in every branch of learn-

ing, and " not be compelled in the pursuit of knowledge to

have recourse to foreign nations or to beg in other lands."

In the year 1231, however, he decreed that the faculty of

medicine should cease to exist, and that the study should
be pursued nowhere in the kingdom but.at Salerno. The
university never attained to much eminence, and after the
death of Frederick came for a time altogether to an end,

but was restored in 1258 by King Manfred. In 1266 its

faculty of medicine was reconstituted, and from 1272-74
Thomas Aquinas was one of its teachers of theology. The
commencement of the university of Vercelli belongs to Vercelb,

about the year 1228 ; it probably included, like Naples,

all the faculties, but would seem to have been regarded

with little favour by the Koman see, and by the year 1372
had ceased to exist, although inention of colleges of law

and medicine is to be found after that date. The two
universities of Piacenza and Pavia stand in close con- Piaceiua.

nexion with each other. The former is noted by Denifle as

the earliest in Italy which was founded by virtue of a
papal charter (6th February 1248), although the scheme
remained for a long time inoperative. At length, in the

year 1398, the university was reconstituted by Giovanni

Qaleazzo Visoonti, duke of MUan, who in the same year

caused the university of Pavia to be transferred thither.

Piacenza now became the scene of a sudden but short-

lived academic prosperity. We are told of no less than

twenty-seven professors of the civil law,—among them the

celebrated Baldus ; of twenty-two professors of medicine

;

of professors of philosophy, astrology, grammar, and
rhetoric; and of lecturers on Seneca and Dante. The faculty

of theology would appear, however, never to have been duly

constituted, and but onelecturer in this faculty is mentioned.

With the death of Galeazzo in 1402, this precarious activity

came suddenly to an end; and in 1404 the university had
ceased to exist. Its history is, indeed, unintelligible, un-

less taken in conjunction with that of Pavia. Even before Pavi*

Irnerius taught at Bologna, Pavia had been widely known
as a seat of legal studies, and more especially of the Lom-
bard law, although the evidence is wanting which would
serve to establish a direct connexion between this early

school and the university which was founded there in

1361, by virtue of the charter granted by the emperor
Charles IVi The new " studium " included faculties of

jurisprudence, philosophy, medicine, and the arts, and its

students were formally taken under the imperial protec-

tion, and endowed with privileges identical with those

which had been granted to Paris, Bologna, Oxford, Orleans,

and llontpellier ; but its existence in Pavia was suddenly

suspended by the removal, above noted, of its students to

Piacenza. It shared again in the decline which overtook

the university of Piacenza after the death of Giovanni

Galeazzo, and during the period from 1404 to 1412 it

altogether ceased to exist. But in October 1412 the

lectures were recommenced, and the university entered

upon the most brOliant period of its existence. Its pro-

fessors throughout the 15th century were men of distin-

guished ability, attracted by munificent salaries such as

but few other universities could offer, while in the number
of students who resorted thither from other countries, and
more especially for the study of the civil law, Pavia had no

rival in Italy but Padua. Arezzo appears to have been Areno.

known as a centre of the same study so early as 1215, and
its earliest statutes are assigned to the year 1255. By
that tjme it had become a school of arts and medicine also

;

but for a considerable period after it was almost entirely

deserted, and is almost unmentioned until the year 1338,

when it acquired new importance by the accession of

several eminent jurists from Bologna. In May 1355 it

received its charter as a studium generale from Charles IV.

After the year 1373 the school gradually dwindled, al-

though it did not become altogether extinct until about

the year 1470. The university of Ptome (which is to be

carefully distinguished from the school attached to the

,

curia) owed its foundation (1303) to Boniface VIIT., and

was especially designed by that pontiff for the benefit of

the poor foreign students sojourning in the capital. It

originally included all the faculties; but in 1318 John

XXII. decreed that it should possess the power of confer-
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ring degrees only iu the canon and civil law. The uni-

versity maintained its existence throughout the period of

the residence of the popes at Avignon (see Popedom), and
under the patronage of Leo X. could boast in 1514 of no
less than eighty professors. This imposing array would
Beem, however, to bo but a fallacious test of the prosperity

of the academic community, for it is stated that many of

the professors, owing to the imperfect manner in which

they were protected in their privileges, were in the receipt

of such insuflScient fees that they were compelled to com-

bine other employments with that of lecturing in order to

support themselves. An appeal addressed to Leo X. in

the year 1513 represents the number of students as bo

small as to be eometimes exceeded by that of the lecturers

(" ut quandoque plures sint qui legant quam qui audiant ").

Scarcely any of the universities in Italy in the 14th

PenigU, century attracted a larger concourse than that of Perugia,

where the study chiefly cultivated was that of the civil

law. The university received its charter as a studium

generale from Clement V. in the year 1308, but had

already in 1306 been formally recognized by the civic

authorities, by whom it was commended to the special care

and protection of the " pbdesti\." In common with the rest

of the Italian universities, it suffered severely from the

great plague of 1348-49; but in 1355 it received jiew

privileges from the emperor, and in 1362 its first college,

dedicated to Gregory the Great, was founded by the bishop

Treviso, of Perugia. The university of Treviso, which received its

charter from Frederick the Fair in 1318, was of little

celebrity and but short duration. It is doubtful, indeed,

whether it continued tq exist after the city became subject

to the republic of Venice in the year 1339 ; but in 1409

the Venetian senate issued a decree that no subjects of

the republic should resort ior study to any city in its

dominions save that of Padua, and from this date the

stadium at Treviso must be held to have been no longer in

existence. The circumstances of the rise of the university

Florence, of Florence are unknown, but the earliest evidence of

academic instruction belongs to the year 1320. The dis-

persion of the university of Bologna, in the March and April

of the following year, afforded a favourable opportunity for

the creation of a studium generale, • but the necessary

measures were taken somewhat tardily, and in the mean-

time the greater number of the Bologriese students had

betaken themselves to Siena. The charter of foundation

for Florence was accordingly not granted until 31st May
1349, when Clement YL decreed that there should be in-

stituted a studium generale, in theology, jurisprudence,

medicine, and every other recognized faculty of learning,

the teachers to be professors who had obtained the degree

of doctor or master either at Bologna or Paris, or " some

other studium generale of celebrity." On 2d January

1364 the university also pbtained the grant of imperial

privileges from Charles IV. On 14th February 1388 it

adopted a body of statutes which are still extant, and

afford an interesting study in connexion with the uni-

versity history of the period. The university now entered

upon that brilliant period in its hbtory wh;ch was destined

to so summary an extinction. " It is almost touching,"

says Denifle, " to noto how untiringly Florence exerted

herself at this period to attract as teachers to her schoob

the great m&sters of the sciences and learning." In the

year 1472, however, under the influence of Lorenzo de'

Medici, it was decided that Florence was not a convenient

seat for a university, and its students were removed to

3*8116, Pisa. The commencement of the university of Siena

belongs to about the year 1241, but its charter was first

granted by the emperor Charles IV., at the petition of the'

citizens, in the yea-r 1357. It was founded as a studium

generale in jurisprudence, the arts, and medicine. The

imperial charter was confirmed by Gregory XIL in 1408,

and the various bulls relating to the university which he

subsequently issued afford a good illustration of the con-

ditions of academic life in these times. Kesidence on the

part of the students appears to have been sometimes dis-

pensed vfith. The bishop of Siena was nominated chan-

cellor of the university, just as, says the bull, he had been

appointed to that office by the imperial authority. The

graduates were to be admitted to the same privileges as

those of Bologna or Paris ; and a faculty of theology was

added to the curriculum of studies. The university of

Ferrara owes its foundation to the house of Este,—Alberto,

marquis of Este, having obtained from Boniface IX. in

1391 a charter couched in terms precisely similar to those

of the charter for Pisa. In the first half of the 15th

century the university was adorned by the presence of

several distinguished humanists, but its fortunes were

singularly chequered, and it would appear for a certain

period to have been altogether extinct. It was, however,

restored, and became in the latter part of the century one

of the most celebrated of the universities of Italy. In the

year.1474 its circle of studies comprised all the existing

faculties, and it numbered no less than fifty-one profes-

sors or lecturers. In later times Ferrara has been noted

chiefly as a school of medicine.

'

^
Of the universities modelled on that of Paris, Oxford Oxiori,

would appear to have been the earliest, and the mannei

of its development was probably similar. Certain schools,

openedwithin the precincts of the dissolved nunnery of St

Frideswyde and of Oseney abbey, are supposed to have been

the nucleus round which the university grew up. In the

year 1 1 33 one Eobert PuUen, a theologian of considerable

eminence (but whether an Englishman or a Breton is nil-

certain), arrived from Paris, and delivered lectures on the

Bible. He was followed a few years later by Vacarins, a

native of Lombardy, who as a student at Bologna had

inherited the tradition of the' teaching of Imerius. <^ Al-

though both the pope and King Stephen regarded the

civil law at this time with- considerable distrust, Vacarius

maintained his ground, and the study became one of the

recognized faculties "t Oxford. Towards the close of the

12th century Giraldus Cambrensis describes the town as a
place " where the clergy in England chiefly flourished and
excelled in clerkly lore." In one respect, indeed, Oxford

was more favoured than even Paris, for the town auth-

orities could not pretend fo assert any right of interference

with the university such as that to which the French

monarch and the court frequently laid claim. In the 13th

century mention first occurs of university " chests," especi-

ally the Frideswyde chest, which were benefactions de-

signed as funds for the assistance of poor students. Halls,

or places of licensed residence for students, also began to

be established. In the year 1257, when the bishop of

Lincoln, as diocesan, had trenched too closely on the

liberties of the community, the deputies from Oxford,

when preferring their appeal to the king at St Albans,

could venture to speak of the university as " schola secunda

ecclesiae," or second only to Paris. Its numbers about this
.

time were probably some three thousand; but it was essenti-

ally a fluctuating body, and whenever plague or tumult led

to a temporary dispersion a serious diminution in its .

numerical strength generally ensued for some time after.

Against such vicissitudes the foundation of colleges proved

the most effectual remedy- Of these the three earliest

were University College, founded in 1249 by William of

Durham; Balliol College, founded about 1263 by John

Balliol, the father of the king of Scotland of the same

name; and Merton College, founded in 1264. The last-

named is especially notable as associated with a new con-

ception of university education, namely, that of collegiate
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disciplino for the secular clergy, instead of for any one of

the religious orders, for whose sole benefit all similar

foundations had hitherto been designed. The statutes

given to the society by Walter de. Merton are not less

noteworthy, as characterized not only by breadth of con-

ception, but also by a careful and discriminating attention

to detail, which led to their adoption as the model for

later colleges, not only at Oxford but at Cambridge. Of

the service rendered by these foundations to the university

at large we have significant proof in the fact that, although

representing only a small numerical minority in the

academic community at large, their members soon ob-

tained a considerable preponderance in the administration

of afiairs.

The university of Cambridge, although it rose into

existence somewhat later than Oxford, may reasonably be

held to have had its origin in the same century. There

was probably a certain amount of educational work

carried on by the canons of the chi on of St Giles, which

gradually developed into the insi-i action belonging to a

regular studium. In the ycir 1112 the canons crossed

the river and took up their resideni-e in the new priory in

Barnwell, and their work of instruction acquired addi-

tional importance. Then, as early as the year 122-i, the

Franciscans established themselves in the town, and, some-

what less than half a century later, were followed by the

Dominicans. At both the English universities, as at

Paris, the Mendicants and other religious oj-ders were

admitted to degrees, a privilege which, until the year 1337,

was extended to them at no other university. Their

interest in and influence at these three centres was con-

sequently proportionably great. In the years 1231 and

1233 certain royal and papal letters afford satisfactory

proof that by that time the university of Cambridge was

already an organized body with a chancellor at its head;

and in 1229 and 1231 its numbers were largely augmented

by migrations from Paris and from Oxford. Cambridge,

however, in its turn suffered from emigration ; while In

the year 1261, and again in 1322, the records of the uni-

versity were wantonly burnt by the townsmen. Through-

out the 13th century, indeed, the university was still only

a very slightly and imperfectly organized community. Its

endowments were of the most slender kind ; it had no
systematic code for the government of its members ; the

supervision of the students was very imperfectly provided

for. An important step in the direction of reform in this

last respect was, however, .made in the year 1276, when
an ordinance was passed requiring that every one who
claimed to be recognized as a scholar should have a fixed

master within fifteen days after his entry into the uni-

versity. But the feature which most served to give per-

manence and cohesion to the entire community was, as at

Oxford, the institution of colleges. The earliest of these

was Peterhouse, first founded as a separate institution by
Hugh Balsham, bishop of Ely, in the year. 1286, with a^

code which was little more than a transcript of that given

by Walter de Merton to his scholars at Oxford. About
forty years later was founded Michaelhouse, and at nearly

the same time (1326) Edward II. instituted his foundation

of " king's scholars," afterwards forming the community
of King's Hall. Both these societies in the 16th century

were merged in Trinity College. To those succeeded Pem-
broke Hall (1347) and Gonville Hall (1348). All these

colleges, although by no means conceived in a spirit of

hostility to either the monastic or the Mendicant orders,

were expressly designed for the benefit of the secular

clergy. The foundation of Trinity Hall (1350) by Bishop

Bateman, on the other hand, as a school of civil and canon
law was probably designed to further ultramontane in-

terests. That of Corpus Christi (1352), the outcome of

the liberality of a guild of Cambridge townsmen, was con

ceived with the combined object of providing a house of

education for the clergy, and at the same time securing the

regular performance of masses for the benefit of the souls'

of departed members of the guild. But both Trinity Hall

and Corpus Christi College, as well as Clare Hall, founded

in 1359, were to a great extent indebted for their origin

to the ravages caused among the clergy by the gteafc plague

of 1349.

Turning to France, or rather to the territory included

within the boundaries of modern France, we find Mont-
pellier a recognized school of medical science as early as

the 12th century. William VIII., lord of MontpeUier,- in

the year 1181 proclaimed it a school of free resort, where
any teacher of medical science, from whatever country,

might give instruction. Before the end of the century it

possessed also a faculty of jurisprudence, a branch of learn-

ing for which it afterwards became famed. The university

of medicine and that of law continued, however, to be totally

distinct bodies with different constitutions. Petrarch was
sent by his father to MontpeUier to study the civil law.

On 26th October 1289 MontpeUier was raised by Nicholas

IV. to the rank of a " studium generale," a mark of favour

which, in a region where papal influence was so potent,

resulted in a considerable accession of prosperity. The
university also now included a faculty of arts ; and there

is satisfactory evidence of the existence of a faculty of

theology before the close of the 14th century, although not

formally recognized by the pope before the year 1421. In

the course of the same century several colleges for poor

students were also founded. T'he university of Toulouse Toidousej

is to be noted as the first founded in any country by virtue

of a papal charter. It took its rise in the efforts of Kome
for the suppression of the Albigensian heresy, and its

foundation formed one of the articles of the conditions

of peace imposed by Louis IX. on Count Raymond of-

TouloUse. In the year 1233 it first acquired its full

privileges as a " studium generale " by virtue of a charter

given by Gregory IX. This pontiff watched over the uni-

versity with especial solicitude, and through his exertions

it soon became a noted centre of theological and especially

of Dominican teaching. As a school of arts, jurisprudence,

and medicine, although faculties of each existed, it never

attained to any reputation. The university of Orleans Orleaas»

had a virtual existence as a studium generale as early as

the first half of the 13th century, but in the year 1505
Clement V. endowed it with new privileges, and gave its

teachers permission to form themselves into a corporation.

The schools of Orleans had an existence, it is said, as early

as the 6th century, and subsequently supplied the nucleus
for the foundation of a university at Blois; but of this

university no records now exist.^ Orleans, in its organiza-

tion, was modelled mainly on Paris, but its studies were
complementary rather than in rivalry to the older univer-

sity. The absorbing character of the study of the civil

law, and the mercenary spirit in which it was pursued, had
led the authorities at Paris to refuse to recognize it as a
faculty. The study found a home at Orleans, where it

was cultivated with an energy which attracted numerous
students. In January 1235 we find the bishop of Orleans
soliciting the advice of Gregory IX. as to the expediency
of countenancing a study which was prohibited in Paris.

Gregory decided that the lectures might be continued ; but
he ordered that no beneficed ecclesiastic should be allowed
to devote himself to so eminently secular a branch of
learning. Orleans subsequently incorporated a faculty of
arts, but its reputation from this period was always that
of a school of legal studies, and in the 14th century its

reputation in this respect was surpassed by no other uni-

» See Ch. Desmaze. L' University de Paris (1200-18751.
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versity in Europe. Prior to the 13th century it had been

famed lor its classical learning ; and Angers, which received

ita charter at the same time, also once enjoyed a like

reputation, which, in a similar manner, it exchanged for

that of- a school for civilians and canonists. The roll of

the university forwarded in 1378 to Clement VIL con-

tains the names of 8 professors vtriusque juris, 2 of civil

and 2 of canon law, 72 licentiates, 281 bachelors of both

the legal faculties, and 190 scholars The. university of

Avignon was first recognized as a " studium generate " by
Boniface VIII. in the year 1303, with power to grant

degrees in jurisprudence, arts, and medicine. 'Its numbers
declined somewhat during the residence of the popes,

owing to the counter attractions of the " studium " at-

tached to the curia ; but after the return of the papal

court to Rome it became one of the most frequented uni-

versities in France, and possessed at one time' no less than

Cibors, seven colleges. The university of Cahora enjoyed the

advantage of being regarded with especial favour by John

XXII. In June 1332 he- conferred upon it privileges

identical with those already granted to the university of

Toulouse. In the following October, again following the

precedent established at Toulouse, he appointed the sckol-

asticus oi the cathedral chancellor of the university. In

November of the same year a bull, couched in terms

almost identical with those of the Magna Charta of Paris,

assimilated the constitution of Cahors to that of the oldest

university. The two schools in France which, down to

the close of the 14th century, most closely resembled Paris

were Orleans and Cahors. The civil immunities and pri-

vileges of the latter university were not, however, acquired

until the year 1367, when Edward III. of England, in his

capacity as duke of Aquitaine, not only exempted the

scholars from the payment of ail taxes and imposts, but

bestowed upon them the peculiar privilege known as priii-

legium fori. Cahors also reeeived a licence for faculties of

theology and medicine, but, like Orleans, it was chiefly

U/enoUe, known as a school of jurisprudence. It was as a " studium

generale " in the same three faculties that Grenoble, in the

year 1339, received ita charter from Benedict XII. The

univerHity never attained to much importance, and its

annab are for the most part involved in obscurity. At

the commencement of the 16th century it had ceased alto-

gether to exist, was reorganized by Francis of Bourbon in

1542, and in 1565 was united to the university of Valence.

Perpig- The university of Perpignan, founded, according to Denifle,

»*». in 1379 by Clement VII. (although tradition had pre-

viously ascribed its origin to Pedro IV. of Aragon), and

O'ange, that of Orange, founded in 1365 by Charles IV., were uni-

versities only by name and constitution, their names rarely

appearing in contemporary chronicles, while their very

existence becomes at times a matter for reasonable doubt

Palancia, To some of the earlier Spanish universities—such aa

Eueeca, Palencia, founded about the year 1214 by Alfonso VIII.

;

Huesca, founded in 1354 by Pedro IV.; and Lerida,

founded in 1300 by James II.—the same description is

applicable ; and their insignificance is probably indicated

by the fact that they entirely failed to attract foreign

students. Valladolid, founded in 1346 by Pope Clement

VI., attained, however, to some celebrity ; and the foreign

teachers and students frequenting the university became bo

numerous that in 1373 King Henry II. caused an enact-

ment to be passed for securing to them the same privileges

as those already accorded to the native element. But the

total number of the students in 1403 was only 116, and

grammar and logic, {ilong with jurisprudence (which was

the principal study), constituted the sole curriculum.

Whatever reputation, indeed, was enjoyed by Spain for

nearly five centuries after the commencement of the uni-

versity era, centred mainly in Salamanca, to which Seville,

LeriJa,

in the south, stood in the relation of a kind of subsidiary Sila-

echool, having been founded in 1254 by Alfonso tho'°*j"^

Wise, simply for the study of Latin and of the Semitic ^,\^^
languages, especially Arabic. Salamanca was founded in

1243 by Ferdinand III. of Castile as a "studium generale"

in the three faculties of jurisprudence, the arts, and medi-
cine. Ferdinand extended bis special protection to the

students, granting them numerous privileges and im-

munities. Under his son Alfonso (above named) the

university acquired a further development, and eventually

included all the faculties save that of theology. But the

main stress of its activity, as was the case with all the

earlier Spanish universities, excepting only Palencia and
Seville, until the commencement of the 15th century, was
laid on the civil and the canon law. But, notwithstanding

the favour with which Salamanca was regarded alike by
the kings of Castile and by the Roman see, the provision

"for the payment of its professors was at first so inadequate

and precarious that in 1298 they by common consent

suspended their lectures, in consequence of their scanty

remuneration. A permanent remedy for this difficulty

was thereupon provided, by the appropriation of a certain

portion of the ecclesiastical revenues of the diocese for the

purpose of augmenting the professors' salaries. The
earliest of the numerous colleges foimded at Salamanca

was that of St Bartholomew, long noted for ita ancient

library and valuable collection of manuscripts, which now
form part of the royal library in" Madrid.

The one university possessed by Portugal had its seat Coioibr*.

in medieval times alternately in Lisbon and in Coimbra,

until, in the year 1537, it was permanently attached to the

latter city. Its formal foundation took place in 1309,

when it received from King Diniz a charter, the provisions

of which were mainly taken from those of the charter

given to Salamanca. In 1772 the university was entirely

reconstituted.

Of the German universities, Prague, which existed aa a Pragu*,

"studium " in the 13th century, was the earliest, and was

at first frequented mainly by students from Styria and

Austria, countries at that time ruled by the king of

Bohemia. On 26th January 1347, at the request of

Charles IV., Pope Clement VI. promulgated a bull auth-

orizing the foundation of a " studium generalo " in all the

faculties. In the following year Charles himself issued a

charter for the foimdation. This document, which, if ori-

ginal in character, would have been of much interest, has

but few distinctive features of its own, its provisions being

throughout adapted from those contained in the charters

given by Frederick IL for the university of Naples and

by Conrad for Salerno,—almost the only important feature

of difference being that Charles bestows on the students of

Prague all the civU privileges and immunities which were

enjoyed by the teachers of Paris and Bologna. Charles

had himself been" a student^ in Paris, and the organization

of his new foundation was modelled on that> university, a

like division- into four "nations" (although with different

names) constituting one of the most marked features of

imitation. The^ numerous students—and none of the

mediaeval universities attracted in their earlier history a

larger concourse—were drawn from a gradually widening

area, which at length included, not only all parts of Ger-

many, but also England, France, Lombardy, Hungary, and

Poland. Contemporary writers, with • the '
exaggeration

characteristic of mediaeval credulity, even speak of thirty

thousand students as present in the university at one time,

—a statement for which Denifle proposes to substitute

two thousand as a more probable estimate. It is certain,

however, that Prague, prior to the foundation of Lcipsic,

was one of the most frequented centres of learning in

Europe, and Paris suffered a considerable diminution in
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her numbers owing to the counter attractions of the great

stadium of Slavonia.

The university of Cracow in Poland was founded in

May 1364, by virtue of a charter given by King Casimir

the Great, who bestowed on it the same privileges as those

possessed by the universities of Bologna and Padua. In

the following September Urban V., in consideration of the

remoteness of the city from other centres of education,

constituted it a " studium generale " in all the faculties

save that of theology. It is, however, doubtful whether

these designs were carried into actual realisation, for it is

certain that, for a long time after the death of Casimir,

there was no university whatever. Its real commencement
must accordingly be considered to belong -to the year 1400,

when it was reconstituted, ana the papal' sanction was
given for the incorporation of a faculty of theology. From
this time its growth and prosperity were continuous ; and
with the year 1416 it had so far acquired a European
reputation as to venture upon forwarding an expression of

its views in connexion with the deliberations of the

council of Constance. Towards the close of the 15 th

century the university is said to have been in high repute

as a school of both astronomical and humanistic studies.

Vienna, The Avignonese popes appear to have regarded the

establishment of new faculties of theology with especial

jealousy; and when, in 1364, Duke Eudolph IV. founded

the university of Vienna, with the design of constituting

it a "studium generale" in all the faculties, Urban V.

refused his assent to the foundation of a theological school.

Owing to the sudden death of Duke Rudolph, the university

languished for the next twenty years, but after the ac-

cession of Duke Albert III., who may be regarded as its

real founder, it acquired additional privileges, and its

prosperity became marked and continuous. Like Prague,

Vienna was for a long time distinguished by the compara-
tively little attention bestowed by its teachers on the study
of the civil law.

No country in the 14th century was looked upon with
greater disfavour at Home than Hungary. It was stig-

matized as the land of heresy and schism. When, accord-

ingly, in 1367 King Louis applied to Urban V. for his

Funf- sanction of the scheme of founding a university at Fiinf-
kirchen, kirchen, although theological learning was in special need

of encouragement in those regions, Urban would not con-

sent to the foundation of a faculty of theology ; he even
made it a condition of his sanction for a " studium generale

"

that King Louis should first undertake to provide for the

payment of the professors. We hear but little concerning

the university after its foundation, and it is doubtful
.vhether it survived for any length of time the close of the

century, having been about that period absorbed in all

Ofen, probability in the university of Ofen. The foundation of

this university is also involved in considerable obscurity,

and its original charter is lost. We only know that it was
granted by Boniface IX., at the request of King Sigis-

mund, in the year 1389. In the first half of the 15th
century it ceased for a long period to exist, but was
revived, or rather founded afresh, by King Mathias Cor-

vinus, an eminent patron of learning, in the last quarter of

the century. " The extreme east of civilized continental

Europe in medieval times," observes Denifle, "can be
compared, so far as university education is concerned, only,

with the extreme west and the extreme south. In Hun-
gary, as in Portugal and in Naples, there was constant

fluctuation, but the west and the south, although troubled

by yet greater commotions than Hungary, bore better fruit.

Among all the countries possessed of universities in medi-

eval times, Hungary occupies the lowest place—a state of

affairs of which, however, the proximity of the Turk must
be looked upon as a mnin cause."

'

The university of Heidelberg received its charter (23d
October 1385) from Urban VI. as a "studium generale"
in all the recognized faculties save that of the civil law,

—

the form and substance of the document being almost iden-

tical with those of the charter granted to Vienna. It was
granted at the request of the elector palatine, Eupert I.,

who conferred on the teachers and students, at the same
time, the same civil privileges as those which belonged to

the university of Paris. In this case the functionary

invested with the pfcvver of bestowing degrees was non-
resident, the licences being conferred by the provost of the

cathedral at Worms But the real founder, as he was also

the organizer and teacher, of the university was Marsilius

of Ingjien, to whose ability and energy Heidelberg was
indebted for no little of its early reputation and success.

The omission of the civil law from the studies licensed in

the original charter would seem to show that the pontifi's

compliance with the elector's request was merely formal, •

and Heidelberg, like Cologne, included the civil law among
its faculties almost from its first creation. 'No mediseval

university achieved a more rapid and permanent success.

Kegarded with favour alike by the civil and ecclesiastical

potentates, its early annals were singularly free from crises

like those which characterize the history of many of the

mediaeval universities. The number of those admitted to

degrees from the commencement of the first session (19th

October 1386 to 16th December 1387) amounted to 679.*

Owing to the labours of the Dominicans, Cologne had ColoiJno,

gained a reputation as a seat of learning long before the

founding of its university; and it was through the ad-

vocacy of some leading members of the Jlendicant orders

that, at the desire of the city council, its charter as a
"studium generale" (21st May 1388) was obtained from

Urban VI. It was organized on the model of the uni-

versity of Paris, as a school of theology and canon law,

and " any other recognized faculty,"—the civil law being

incorporated as a faculty soon after the promulgation of

the charter. In common with the other early universities

of Germany—Prague, Vienna, and Heidelberg—Cologre

owed nothing to imperial patronage, while it would appear

'.o have been, from the first, the object of special favour

with Eome. This circumstance serves to account for its

distinctly ultramontane sympathies in mediaeval times and

even far into the 16th century. In a report transrailtcl

to Gregory XIII. in 1577, the university expressly derives

both its first origin and its privileges from the Holy See,

and professes to owe no allegiance save to the Roman
pontiff. Erfurt, no less noted as a centre of Franciscan Erfurt

than was Cologne of Dominican influence, received its

charter (16th September 1379) from the anti-pope Clement
VII. as a "studium generale "in all the faculties. Ten
years later (4th May 1389) it was founded afresh by Urban
VI., without any recognition of the act of his pretended

predecesaor. In the 15th century the number of its

students was larger than that at any other German uni-

versity—a fact attributable partly to the reputation it had
acquired as a school of jurisprudence, and partly to the

ardour with which the philosophic controversies of the

time were debated in its midst.

The collegiate system is to be noted as a feature common
to all these early German universities ; and, in nearly all,

the professors were partly remunerated by the appropria-

tion of certain prebends, appertaining to some neighbouring

church, to their maintenance.

Throughout the 15th century the relations of the Roman ReUtioa?

pontiff? to the universities continued much the same, of t^a

although the independent attitude assumed at the great I!^P^'

councils of Constance and Basel by the deputies from the veisitiei

1 Tho statistics of Hautz [Ocsch. d. Univ. Heidelberg, i. 177-8)
are corrected by Denifle (Die EntsUhung der Uiiiversitdien, p. 386).
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niiiversities, and esi.ecially by tliose from Pans, could no.t

fail to excite their apprehensions. Their bulls for each
jiRw fo mdation becin acaia to indicate a certain jealousy
with respect to the appropriation of prebends by the
fou-iders. Where such appropriations are mnde, and more
particularly in France, a formal sanction of the transfer
generally finds a place in the bull authorizing the founda-
tion ; while sometimes the founder or founders are them-
selves enjoined to provide the endowments requisite for the
establishment and support of the university. In this

manner tlie control of the pontiff over each newly-created
seat of learning assumed a more real character, from the
fact that his a«sert was accompanied by conditions which
rendered it no longer a mere formality. The imperial
intervention, on the other hand, was rarely invoked in

Germany, -rUreifswald, Freiburg, and Tiibingen being the

only instances in which the emperor's confirmation of the

foundation was solicited.i But whatever influence the

Roman see may have gained by increasing intervention

was more than counteracted by those other tendencies

which came into operation in the second half of the century.

These were of a twofold character:—the first directly modi-
fying the studies themselves, as the results of the discovery

of printing and the new spirit awakened by the teach-

ing of the humanists ; the second affecting the external

conditions, such as the multiplication of schools, and the

growing demand for skilled physicians and learned civilians,

—circumstances which afforded increased employment for

the services of men of academic training. In northern

Germany and in the Netherlands, the growing wealth and
prosperity of the different states especially favoured the

formation of new centres of learning. In the flourishing

duchy of Brabant the university of Louvain (142C) was to

a great extent QontroUed by the municipality; and their

patronage, although ultimately attended with detrimental

results, long enabled Louvain to outbid all the other uni-

versities of Europe in the munificence with which she

rewarded her professors. In the course of the next cen-

tury the " Belgian Athens," as she is styled by Lipsius,

ranked second only to Paris in numbers and reputation.

In its numerous separate foundations and general organiza-

tion—it possessed no less than twenty-eight colleges—it

closely resembled the English universities; while its active

press afforded facilities to the author and the controversialist

of which both Cambridge and Oxford were at that time

almost destitute. It embraced all the faculties, and no

degrees in Europe stood so high as guarantees of general

acquirements. Erasmus records it as a common saying,

that " no one could graduate at Louvain without know-

ledge, manners, and age." Sir William Hamilton speaks

of the examination at I/)uvain for a degree in arts as " the

best example upon record of the true mode of such ex-

amination, and, until, recent times, in fact, the only ex-

ample in the history of universities worthy of consideration

at all." He has translated from Yernulojus the order and

method of this examination.^ In 178S the faculties of

jurisprudence, medicine, and philosophy were removed to

Brussels, and in 1797 the French suspended the university

altogether. When Belgium was formed into an indepen-

dent state in 1831, the uni\ersity was refounded as a

Roman Catholic foundation.

The circumstances of the foundation of the university

of Lcipsic are especially noteworthy, it having been the

result of the migration of almost the entire German

element from the university of Prague. This element

comprised (1) Bavarians, (2) Saxon.s (3) Poles (this last-

named division being drawn from a wide area, which in-

cluded Meissen,^ LusatiarSilesin;<and Prussia), and, being

' Jleiuers, Ccsch.' d. hohen SchnU!:,\. 070.

- liUinlaiims an(lJ)iKU3iioiis,Affi!Bd. ui.

represented by; tnree votes iu the assemblies) of the uni-

vei-sity, while tho Bohemians possessed but one, had ac-

quired a preponderance in the direction of affairs which

the latter could ao longer submit to. Religious differ-

ences, again, evoked mainly by the preaching of John

Huss, further intensified tho existing disagreements ; and

eventually, in tho year 1409, King Wenceslaus, at the

prayer of his Bohemian subjects, issued a decree which

exactly reversed the previous distribution of votes,—three

votes being assigned to the Bohemian nation and only one

to all the rest. The Germans took deep umbrage, and

seceded to Leipsic, where, a bull having been obtained

from Alexander V. (9th September 1409), a new " studium

generale " was founded by the landgrave of Thuringia

and the margraves of Meissen. The members were divided

into four nations—composed of natives of Meissen, Saxony,

Bavaria, and Poland. Two colleges were founded, a greater

and a smaller, but designed, not for poor students, but

for masters of arts,—twelve being admitted on tho former

and eight on the latter foundation. The first university Rostock

of northern Germany was that of Rostock, founded by

the dukes John and Albert of Mecklenburg, the scheme

receiving the sanction of Martin Y. in a bull dated 13th

February 1419 as that of a "studium generalo " in all the

faculties excepting theology. The faculty of theology was

added in the year 1432. Two colleges were also founded,

with the same design and on the same scale as at Lcipsic.

No little illustration is afforded by the circumstances

attending the foundation of the French universities of tho

struggle that was going on between the crown and the

Roman see. The earliest foundation in tho 15th century I'oitler*

was that of Poitiers. It was instituted by Charles VII. in

1431, almost immediately after his accession, with tho

special design of creating a centre of learning less favour-

able to English interests than Paris had at that time shown

herself to be. Eugcnius IV could not refuse hTs sanction

to the scheme, but he endeavoured partially to defeat

Charles's design by conferring on the new " studium

generale " only the same privileges as those possessed by

Toulouse, and thus placing it at a disadvantage in com-

parison with Paris. -Charles rejoined by an extraordinary

exercise of his own prenigativc, conferring on Poitiers all

the privileges collectively possessed by Paris, Toulouse,

Montpellier, Angers, and Orleans, and at the samo time

placing the university under special royal protection. The Caen,

foundation of the UTiiversity of Caen, in the diocese of

Bayeux. was attended by conditions almost exactly the

reverse of those which belonged to the foundation of that

at Poitiers. It was founded under English auspices during

the short period of the supremacy of tho English arms in

Normandy in the 15th century. Its charter (May 1437)

was given by Eugenius JX., and the bishop of Bayeux was

appointed its chancellor. The university of Paris had by

this time completely forfei;ted the favour of Eugenius by

its attitude at the council of Easel, and Eugenius inserted

in the charter for Caen a clause of an entirely novel char-

acter, requiring all those admitted to degrees to take an

oath of fidelity to the see of Rome, and to bind themselves

to attempt nothing prejudicial to her interests. To this

proviso the pragmatic sanction of Bourges -was the reply

given by Charles in the following year. On 18th May
1442 we find King Henry VI. writing to Eugenius, and

dwelling with satisfaction on the rapid progress of the new

university, to which, he says, students had flocked from oil

quarters, and wero still daily arriving.' On 30th October

1452 its charter was given afrejh by Charles in terms

which left the original charter unrecognized ; both teachers

and learners were made subject to the civil authorities of

the city, while all privileges conferred iu the former charter

' Bekynton's Corrapondencf, i. 123.

\X1II. loC



842 UNTVEIiSITIES
iD cases of legal disputes were abolisbed. From this time

the university of Caea was distinguished by its loyal

spirit and firm resistance to ultramontane pretensions
;

and, although swept away at the French Revolution, it was

afterwards restored, owing to the sense of the services it

had thus once rendered to the national cause.^ No especi-

ally notable circumstances characterize the foundation of

the university of Bordeaux (1441) or that of Valence

(1452), but that of Nantes, which received its charter from

Pius II. in 1463, is distinguished by the fact that it did

not receive the ratification of the king of France, and the

conditions under which its earlier traditions were formed

thus closely resemble those of Poitiers. It seems also to

havo been regarded with particular favour by Pius II., a

pontiff who was at-once a ripe scholar and a writer upon

education. He gave to Nantes a. notable body of privi-

leges, which not only represent an embodiment of all the

various privileges granted to universities prior to that date,

but afterwards became, with their copious and somewhat
tautological phraseology, the accepted model for the great

majority of university charters, whether issued by the.pope

or by the emperor, or by the civil authority. The bishojJ

of Nantes was appointed head of the university, and was

charged with the special protection of its privileges against

all interference from whatever quarter." The bull for the

foundation of the university of Bourges was given in 1465

by Paul II. at the request of Louis XI. and his brother.

ilt confers on the community the same privileges as those

enjoyed by the other universities of France. The royal

sanction was given at the petition of the citizens ; but,

from reasons which do not appear, they deemed it neces-

sary further to petition that their charter might also be

registered and enrolled by the parlement of Paris.

Groifs-' In Germany, the first of the universities representing

wal(t the new influences above referred to is that of Greifswald.

A wealthy burgomaster, who had graduated as a master of

arts at Rostock, was the chief mover ; and, his proposal

being cordially seconded by the city council, the duke of

the province, and certain abbots of neighbouring monas-

teries, the necessary bull was obtained from Calixtus III.

(29th May 1450). The first session was commenced in

October of the same year. Three colleges were at the

same time founded,—two for masters of arts, as at Leipsic

and Rostock, and a third for jurists. The chairs in the

differSnt faculties were distributed as follows : theology 3,

jurisprudence 5, medicine 1, arts 4,—the number of jurists

showing that the study of the civil law still obtained a
freiburg, certain preponderance. The university of Freiburg was

founded by the arctduke Albert, brother of the emperor
Frederick III.,—the papal bull being given 20th April

1455, and the imperial ratification in the following year.

The first session was opened in 1460, under the presidency

of Matthew Hummel, a privy councillor, and the original

numbers soon received considerable additions by secessions

from Vienna and from Heidelberg. The endowment was
further augmented by an annual allowance from the city

council, and by certain canonries and livings attached to

neighbouring parishes. In the same year, and probably in

a spirit of direct rivalry, was opened the university of

Basel. The cathedral school in that ancient city, together

Avith others attached to the monasteries, afforded a suffi-

cient nucleus for a '"studiuni," and Pius II., who, as

j^^^neas Sylvius, had been a resident in the city, was easily

prevailed upon to grant the charter (12th November 1459).

In the character of its endowments, and in the relative

importance attached to the study of the civil law, Basel

much resembled Greifswald, but its success throughout the

15th century was marred by the languid character of the

' De la Rub, Essaia Jlist. aur In VilU de Coen, ii. 137-40.
' MeiBurs. i. 368.

support afforded it by the civic authorities. Before Leiiad
signed the bull for the foundation of the university of

Basel, Pius II., at the request of duke William of Bavaria,

had issued another bull for the foandatiop of a university

at Ingolstadt (7th April 1459). But it was not until Ingoi)

1472 that the work of teaching was actually commenced studt,

there. Some long-existing prebends, founded by former
dukes of Bavaria, were appropriated to the endowment,
and the chairs in the different faculties were distributed' as

follows :—theology 2, jurisprudence 3, medicine 1, arts 6,

—arts in conjunction with theology thus obtaining the

preponderanpe. As at Caen, twenty-two years before, an
oath of fidelity to the Roman^pontiS was imposed on every

student admitted to a degree.' That this proviso was not
subsequently abolished, as at Caen, is a feature in the

history of the university of Ingolstadt which waa attended
by important results. Nowhere did the Reformation meet
with more stubborn resistance, and it was at Ingolstadt

that the Counter-Reformation was commenced. In 1556
the Jesuits made their first settlement in the university.

The next two universities took their rise in the archi- Trev?*

episcopal seats of Treves and Mainz. That at Treves
received its charter as early as 1450 ; but the first academ-
ical session did not commence until 1473. Here the

ecclesiastical influences appear to have been unfavourable
to the project. The archbishop demanded 2000 florins as

the price of his sanction. The cathedral chapter threw
difEculties in the way of the appropriation of certain

livings and canonries to the university endowment; and so

obstinate was their resistance that in 1655 they succeeded
in altogether rescinding the gift on payment of a very
inadequate sum. It was not until 1722 that the assembly
of deputies, by a formal grant, relieved the university

from the difEculties in which it had become involved. The Maiqk

university of Mainz, on the other hand, was almost en-

tirely indebted to the archbishop Diether for its founda-

tion. It was at his petition that Sixtus IV. granted the

charter, 23d November 1476 ; and Diether, being himself

an enthusiastic humanist, thereupon circulated a letter,

couched ia elegant Latinity, addressed to students through-

out his diocese, inviting them to repair to the new centre,'

and dilating on the advantages of academic studies and of

learning. The rise of these two universities, however,
neither of which attained to much distinction, reiwesents

little more than the incorporation of certain already exist-

ing institutions into a homogeneous whole, the power of

conferring degrees being superadded. But the university Tubiik

of Tubingen, founded by charter of Sixtus IV. (9th gen..

November 147 6), represents an entirely new creation.

Its real founder was Mathilda, the mother of Count Eber-
liard of Wiirtemberg, who appropriated five livings and
eight prebends to the endowment. Of the chairs, 3 were
for theology, 3 for the canon and 2 for the civil law, 2 for

medicine, and 4 for arts. The general financial (Condition

of this university in the year 1541-42, and the sources from
whence its revenues were derived, have been illustrated by,

Hoffmann in a short paper which shows the fluctuating

character of the resources of a university in those days,— '

liable to be affected, as they were, both by the seasons an
the markets.*

Nearly contemporaneous with these foundations were
those of Upsala (1477) and Copenhagen (1479), which,

although lying without the political boundaries of Germany,
reflected her influence. The charter for Copenhagen «as
given by Sixtus IV. as early as 1475. The students

I

^ Paulsen, in speaking of this proviso as one " die veder vorher nodi,

nacbher sonst vorkommt," would consequently seem to be not quite,

accurate. See Die Oriinduna der deutschen Universiidten, p. 277.
* Oekonomischer Zv^tanddor (/niversndt Tiibingtn gegen die Mitti

des ICtcn Jahrhunderts, 1845.
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attracted to tliia uew centre were mainly from within the

radius of the university of Cologne, and its statutes were little

more than a transcript of those of the latter foundation.

The electorates of Wittenberg and Brandenburg were
now the only two considerable German territories which
did not possess a studium generale, and the university

founded at Wittenberg by Maximilian I. (Gtli July 1502)
is notable as the first established in Germany by virtue of

an imperial as distinguished from a papal decree. Its

charter is, however, drawn up with the traditional phrase-

ology of the pontifical bulls, and is evidently not conceived

in any spirit of antagonism to Eome. Wittenberg is con-

stituted a " studium generale " in all the four faculties,

—

the right to confer degrees in theology and canon law

having been sanctioned by the papal legate some months
before, 2d February 1502. The endowment of the uni-

versity with church revenues duly received the papal

sanction,—a bull of Alexander VI. authorizing the appro-

priation of twelve canonries attached to the castle church,

as well as of eleven prebends in outlying districts

—

ul sic

per omtiem laodum unnm corpus ex studio et cotleffio pra-

diciis fiat et constituatur. No university in Germany
attracted to itself a larger share of the attention of Europe
at its commencement. And it was its distinguishing merit

that it was the first academic centre north the Alps where

the antiquated methods and barbarous Latinity of the

scholastic era were overthrown. The Mast university

founded in Germany prior to the Reformation was that of

Frankfort-on-the-Oder. The design, first conceived by

the elector John of Brandenburg, was carried into execu-

tion by his son Joachim, at whose request Pope Julius II.

issued a bull for the foundation, 15th March 1506. An
imperial charter, identical in its contents with the papal

bull, followed on 26th October. The university received

an endowment of canonries and livings similar to that of

Wittenberg, and some houses in the city were assigned for

its use by the elector.

The first university in Scotland was that of St Andrews,

founded in 1411 by Henry Wardlaw, bishop of that see,

and modelled chiefly on the constitution of the university

of Paris. It acquired all its three colleges—St Salvator's,

St Leonard's, and St Mary's—before the Reformation,

—

the first having been founded in 1456 by Bishop James

Kennedy; the second in 1512 by the youthful archbishop

Alexander Stuart (natural son of James IV.) and John

Hepburn, the prior of the monastery of St Andrews ; and

the third, also in 1512, by the Beatons, who in the year

1537 procured a bull from Pope Paul III. dedicating the

college to the Blessed Vi;{,in Mary of the Assumption, and

adding further endowments. The most ancient of the

universities of ScoUand, with its three colleges, was thus

reared in an atmosphere of mediaeval theology, and un-

doubtedly designed as a bulwark against heresy and

schism. But "by a strange irony of fate," it has been

observed, " two of these colleges became, almost from the

first, the foremost agents in working the overthrew of that

church which they were founded to defend." St Leonard's

more especially, like St John's or Queens' at Cambridge,

became a noted centre of intellectual life and Reformation

principles. That he " had. drunk at St Leonard's well
"

became a current expression for implying that a theologian

had imbibed the doctrines of Protestantism. The univer-

sity of Glasgow was founded as a " studium generale " in

1453, and possessed two colleges. Prior to the Reforma-

tion it acquired but little celebrity ; its discipline was lax,

and the number of the students but small, while the in-

struction was not only inefficient but irregularly given ;
no

funds were provided for the maintenance of regular lectures

in the higher faculties; and there was no adequate execu-

tive power for the uiaiutenance of discipline. The uni-

versity of Aberdeen, which was founded in 1494, at lir*t

possessed only oue college,—namely, King's. Klarischal

College, founded in 1593 by George Keith, fifth Earl

^farischal, was constituted by its founder iudependent of

the university in Old Aberdeen, being itself both a col-

lege and a university, with the power of conferring degrees.

Bishop Elphinstonc, the founder both of the university and

of King's College (1505), had been educated at Glasgow,

and had subsequently both studied and taught at Paris

and at Orleans. To the wider experience which he had

thus gained we may probably attribute the fact that the

constitution of the university of Aberdeen was free from

the glaring defects which then characterized that of the

university of Glasgow.^ But in all the medieval uni-

versities of Germany, England, and Scotland, modelled as

they were on a common type, the absence of adequate

discipline was, in a greater or less degree, a common
defect. In connexion with this feature we may note the

comparatively small percentage of matriculated students

proceeding to the degrees of B.A. and M.A. when com-

pared with later times. Of this disparity the following.Degree*

table, exhibiting the relative numbers in the univei-sity of tal^en 't

Leipsic for every ten years from the year 1427 to 1552,
'^"^

probably affords a fair average illustration,— the remark-

able fluctuations probably depending quite as much upon

the comparative healthiness of the period (in respect of

freedom from epidemic) and the abundance of the harvests

as upon any other cause :

—



844 UNIVERSITIES

Abundoii'

ment of

logical

studies

in Italy.

Higli re-

putation

or Italian

profes-

sors.

Events

pro-

ducing _
divisions

in uni-

versity

histoi-j-.

gatiou hopeles.s. At almost every university— Leipsic,

Greifswald, and Prague (after 1209) being the_ principal

exceptions—the so-called Realists and Kominalists repre-

sented two great parties occupied with an internecine

struggle. At Paris, ovi'ing to the overwhelming strength

of the theologians, the Nominalists were indeed under a

kind of ban ; but at Heidelberg they had altogether ex-

pelled their antagonists. It was much the same at Vienna

and at Erfurt,—the latter, from the ready reception which

it gave to new speculation, being styled by its enemies
" novorum omnium portus." At Basel, under the'leadership

of the eminent Johannes a Lapide, the Eealists'with diffi-

culty maintained their ground. Freiburg, Tiibingen, and

Ingolstadt, in the hope of diminishing controversy, arrived

at a kind of compromise, each party having its own pro-

fessor, and representing a distinct " nation." At Mainz the

authorities adopted a manual of logic whicli was essentially

an embodiment of Nominalistic principles.

In Italy, almost without excejiticn, it was decided that

these controversies were endless, and that their effects were

perniciousji. , It was resolved, accordingly, to expel logic,

and allow its place to be filled by rhetoric. It was by

virtue of this decision, which was of a tacit rather than a

formal character, that the ex|jounders of the new learning

in the 15tli century, men like Emmanuel Chrysoloras,

Guarino, Leonardo Bruni, Bessarion, ArgjTopulos, and
Valla, carried into effect that important revolution in

academic studies which constitutes a new era in university

learning, and largely helped to pave the way for the Ke-
formation.i. This discouragement of the controversial

spirit, continued as it was in- relation to theological ques-

tions after the Reformation, obtained for the Italian uni-

versities a fortunate immunity from dissensions like those

which, as we shall shortly see, distracted the centres of

learning in Germany. The professorial body also attained

to an almost unrivalled reputation. It was exceptionally

select, only those who were in receipt of salaries being

permitted, as a rule, to lecture ; it was also famed for its

ability, the institution of concurrent chairs proving an excel-

lent stimulus. These chairs were of two kinds—"ordinary"

and "extraordinary,"—the former being the more liberally

endowed and fewer in number. For each subject of im-

portance there were thus always two and sometimes three

rival chairs, and a powerful and continu6us emulation

was thus maintained among the teachers. " From the

integrity of their patrons, and the lofty standard by which
they were judged," says Sir W. Hamilton, " the call to a

Paduan or Pisan chair was deemed the highest of all

literary honours. The status of professor was in Italy

elevated to a dignity which in other countries it has never

reached ; and not a few of the most illustrious teachers in

the Italian seminaries were of the proudest nobility of the

land. While the universities of other countries had fallen

from Christian and cosmopolite to sectarian and local

schools, it is the peculiar glory of -^the Italian that, under
the enlightened liberality of their patrons, they still con-

tinued to assert their European universality. Creed and
country were in them no bar,—the latter not even a reason
of preference. Foreigners of every nation are to be found
among their professors ; and the most learned man in

Scotland (Dempster) sought in a Pisan chair that theatre
for his abilities which he could not find at home."-

The Reformation represents the great boundary line in
the history of the niediasval universities, and also, for a
long time after, the main influence in the history of those
new foundations which subsequently arose in Protestant
countries. Even in Catholic countries its secondary effects

' For an excellent account of this movement, see Gcorg Voigt, Die
WlaUrMehing des classischcn Allcrihums, id cd., 2 vols., 18S0.

"" " " "
" p. 373.Hamilton, Discussions, 2dcd.,

were scarcely less perceptible, as they found expressit^n in

connexion with the Counter-Reformation. In Germany
the Thirty Years' "War was attended by consequences

which were felt long after the 17th century. In France

the Revolution of 1789 resulted in the actual uiirooting of

the university system.'

The influences of the New Learning, and the special

character which it assumed as it made its way in Germany
in connexion with the labours of scholars like Erasmus,

John Reuchlin, LTlrich von Hutten, and Melanchthon,

augured well for the future. It was free from the frivol-

ities, the pedantry, the immoralities, and the scepticism

which characterized so large a proportion of the correspond-

ing culture in Italy. It gave promise of resulting at once

in a critical and enlightened study of the masterpieces of

classical antiquity, and in a reverent and yet rational inter-

pretation of the Scriptures and the fathers. The fierce Per-

bigotry and the ceaseless controversies evoked by the pro- p'^ous

raulgation of Lutheran or Calvinistic doctrine dispelled,
^^^^j ^^

however, this hopeful prospect, and converted wiiat might sectarian-

otherwise have become the tranquil abodes of the Muses ism.

into gloomy fortresses of sectarianism. Of the manner in

which it affected the highest culture, the observation of

Henke in his Life of Calixius (i. 8), that for a century

after the Reformation the history of Lutheran theology

becomes almost identified with that of the German uni-

versities, may serve as an illustration.

The first Protestant university was that of JIarburg, Mtohure.

founded by Philip the Magnanimous, landgrave of Hesse,

30th May 1527. E.xpressly designed as a bulwark of

Lulheranism, it was mainly built up out of the confiscation

of the jiroperty of the religious orders in the Hessian

capital. The house of the Dominicans, who had fied on
the first rumour of spoliation, was converted into lecture-

rooms for the faculty of jurisprudence. The church and
convent of the order known as the " Kugelherrn "• was
appropriated to the theological faculty. The friary of the

Barefooted Friars was shared between the faculties of

medicine and philosophy. The university, which was the

object of the margrave's peculiar care, rapidly rose to

celebrity ; it was resorted to by students from remote
countries, even from Greece, and its professors were of

distinguished ability. How much, however, of this popu-

larity depended on its theological associationstis to be seen

in the fact that after the year 1G05, when, by the decree

of Count Maurice, its formulary of faith was changed from
Lutheran to Calvinistic, its numbers greatly declined.

This dictation of the temporal power now becomes one of

the most notable Teatures in academic history in Protestant

Germany. The universities, having repudiated 'the papal

authorit}-, while that of the episcopal order was at an end,

now began to pay especial court to the temporal ruler, and
sought in every way to conciliate his goodwill, representing

with peculiar distinctuess the theory,

—

cujus regie, ejus reli-

gio. This tendency was further strengthened by the fact

that their colleges, bursaries, and other similar foundations

were no longer derived from or supported by ecclesiastical

institutions, but were mainly dependent on the civil power.

The Lutheran university of Konigsberg was founded 17th
August 1544 by Albert III., margrave of Brandenburg,
and the first duke of Prussia, and his wife Dorothea, a
Danish princess. In this instance, thf . religious character

of the foundation not having been determined at the com-
mencement, the pajjal and the imperial sanction were both
applied for, although not accorded. King Sigismund ef

Poland, however, which kingdom exercised at that time a
protectorate over the Prussian duchy, ultimately gave the
necessary charter (29th September 1561), at the same time
ordaining that all students who graduated as masters ifl

tho faculty of philosophy should rank as nobles of the
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Polish kiugdom. When Prussia was raised to the rank of
a kingdom (1701) the university was made a royal founda-
tion, and the "collegium Fridericianum," which was then
erected, received corresponding privileges. In 18G2 the
university buildings were rebuilt, and tlio number of the
students is now nearly one thousand

Jena. The Lutheran university of Jena had its origin in a
gymnasium founded by John Frederick the Magnanimous,
elector of Saxony, during liis imprisonment, for the express

purpose of promoting Evangelical doctrines and repairing

the loss of Wittenberg, where the Philippists had gained
the ascendency. Its charter, which the emperor Charles
V. refused to grant, and which was obtained with some
difficulty from his brother, Ferdinand I., eventually en-

abled the authorities to open the university, 2d February
1558. Distinguished for its vehement assertion of Luth-
eran doctrine, its hostility to the teaching of Wittenberg
was hardly less pronounced than that with which both
centres regard Roman Catholicism. For a long time it

was chiefly noted as a school of medicine, and in the 17th
and ISth centuries it was in bad repute for the lawlessness

of its students, among whom duelling prevailed to a scan-

dalous extent. The beauty of its situation and the emin-
ence of its professoriate have, however, generally attracted

a considerable proportion of students from other countries.

Its numbers in 1885 were 566.

Sebn- The Lutheran university of Helmstadt, founded by
^t- Duke Julius (of the house of Brunswick-Wolfenbtittel),

and designated after him in its official records as " Acade-

mia Julia," received its charter, 8th May 1575, from the

emperor Maximilian II. No university in the 16th cen-

tury commenced under more favourable ausinces. It was

munificently endowed by the founder and by his son; and

its " Convictorium," or college for poor students, expended

in the course of thirty years no less than 100,000 thalers,

an extraordinary expenditure for an institution of such a

character in those days. Beautifully and conveniently

situated in what had now become the well-peopled region

between the Weser and the lower Elbe, and distinguished

by its comparatively temperate maintenance of the Luth-

eran tenets, it attracted a considerable concourse of

students, especially from the upper classes, not a few being

of princely rank. Throughout its history, until suppressed

in 1809, Hslmstadt enjoyed the special and powerful

patronage of the dukes of Saxony.

Altdorf. The " Gymnasium ^Egidianum" of Nuremberg, founded

in 1526, and removed in 1575 to Altdorf, represents the

origin of the university of Altdorf. A charter was granted

in 1578 by the emperor Rudolph II., and the university

was formally opened in 1580. It was at first, however,

empowered only to grant degrees in arts; but in 1623 the

emperor Ferdinand II. added the' permission to create

doctoraof law and medicine, and also to confer crowns on

poets; and in 1697 it's faculties were completed by the

permission given by the emperor Leopold I. to create

doctors of theology. Like Louvain, Altdorf was nominally

ruled by the municipality, but in the latter university this

pow'cr of control remained practically inoperative, and

the consequent freedom enjoyed by the community from

evils like those which brought about the decline of

Louvain is thus described by Hamilton :—" The decline

of that great and wealthy seminary (Louvain) was mainly

determined by its vicious patronage, both as vested in the

university and in the town. Altdorf, on the other hand,

was about the poorest university in Germany, and long one

of the most eminent. Its whole endowment never rose

above .£800 a year ; and, till the period of its declension,

the professors of Altdorf make at least as distinguished a

figure in tlio history of philosophy as those of all the eight

universities of the British empire together. On looking

closely into its constitution the anomaly is at once solved.

The patrician senate of Nuremberg were too intelligent and
patriotic to attempt the excrci.>5e of such a function. The
nomination of professors, though formally ratified by the

senate, was virtually made by a board of four curators; and

what is worthy of remark, as long as curatorial patronage

was a singularity in Germany, Altdorf maintained its rela-

tive pre-eminence, losing it only when a similar mean was

adopted in the more favoured universities of the empire."'

The conversion of Marburg into a school of Calvinistic

doctrine gave occasion to the foundation of the universities

of Giessen and of Rinteln. Of these the former, founded by

the margrave of Darmstadt, Louis V., as a kind of refuge

for the Lutheran professors from ilarburg, received its

charter from the emperor Rudolph II., 19th Jlay 1607.

When, however, the margraves of Darmstadt acquired

possession of Marburg in 1625, the univetsity was trans-

fcr-ed thither; iu 1050 it was moved back again to

Giessen. The number of matriculated students at the com-

mencement of the century- was about 250 ; in 1887 it was

484. In common with the other universities of Germany,

but with a facility which obtained for it a specially unenvi-

able reputation, Giessen was for a long time wont to confer

the degree of doctor in. absentia in the different faculties

without requiring adequate credentials. This practice,

however, which drew forth an emphatic protest from the

eminent historian Mommsen, has within the last few years

been entirely abandoned. The university of Rinteln was Rinteln.

founded 17th July 1621 by the emperor Ferdinand II.

Almost immediately after its foundation it became the

prey of contending parties in the Thirty Years' War, and its

early development was thus materially hindered. It never,

however, attained to much distinction, and in 1819 it was

suppressed. The university of Strasburg was founded in Stras-

1621 on the basis of an already existing academy, to which '""B-

the celebrated John Sturm stood, during the latter part of

his life, in the relation of "rector per^jetuus," and of which

we are toldihat in 1578 it included more than a thousand

scholars, among whom were 200 of the nobility, 24 counts

and barons, and three princes. It also attracted students

from all parts of Europe, and especially from Portugal,

Poland, Denmark, France, and England. The method of

Sturm's teaching became the basis of that of the Jesuits,

and through them of the public school instruction in Eng-

land In 1621 Ferdinand IL conferred on this academy

full privileges as a university ; in the language of the

charter, "in omnibus facultatibus, doctorcs, licentiatos,

magi.stros, et baccalaureos, atque insuper poclaa lavrealoa

creandi et promovendi." ^ In 16S1 Strasburg became

French, and remained so until 1870.

The university of Dorpat (now Russian) was founded DoipU.

by Gustavus Adolphus in 1632, and reconstituted by the

emperor Alexander I. in 1802. A special iutcrcst attaches

to this university from the fact that it has for a long time

been the scene of the contending influences of Teutonism

and Slavonianism. Situated in Livonia, which at the time

of its foundation represented a lund of debateable land

between Russia and Poland, its gradual monopoly by the

former countiy has not been without resistance and pro-

tests on the part of that Teutonic clement which was nt

one lime the more potent in its midst. The study of the

Slavonic languages has here received considerable stimulus,

and by a decree in Jlay 1887 the use of the Russian lan-

guage having been made obligatory in all places of instruc

tion through th6 Baltic provinces, Russian has now taken

the place of German as the language of the lecture-room.

Dorpat possesses a fine library of over 80,000 volumes, and

is also noted for its admirable botanical collection. Tb '^

' Discussions, &c., 2.1 c<\., pp. 388-9.
" ProiHulg. Accul. Privil.. tc, Strasburg, 1628.
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Russian minister has also recently instituted a professor-

ship of the comparative grammar of the Slavonic dialects

(now filled by J. Baudouin de Courtenay). The general

influence of the university has been rapidly extending

duringthe last few years far beyond the Baltic provinces.

The number of students, which in 1879 was 1106, in 1886

was 1751.1 ^ liijg contest between contending nation-

alities has recently met with a final solution at Prague,

Where a Czech university has been established on an inde-

i)endent basis, the German university having commenced
its separate career in the winter session of 1882-83. The
German foundation retains its endowments, but the state

subvention is divided between the two.

The repudiation on the part of the Protestant univer-

sities of both" papal and episcopal authority evoked a

Bounter-demonstration among those centres which still

adhered to Catholicism, while their theological intolerance

gave rise to a great reaction, under the influence of which

the mediaeval Catholic universities were reinvigorated and
reorganized (although strictly on the traditional lines),

while new and important centres were created. It was on

the tide of this reaction, aided by their own skill and
sagacity, that the Jesuits were borne to that commanding
position which made them for a time the arbiters of educa-

tion in Europe. The earliest university whose charter

represented this reaction was that of Bamberg, founded by

the prince-bishop Melchior Otto, after whom it was named
" Academia Ottoniana." , It was opened 1st September
1648, and received both from the emperor Frederick III.

and Pope Innocent X. all the civil and ecclesiastical privi-

leges of a mediaeval foundation. At first, however, it com-

prised only the faculties of arts and of theology; to these

was added in 1729 that of jurisprudence, and in 1764 that

of medicine. In tl;is latter faculty Dr Ignatius Dollinger

(the father of the historian) was for a long time a • distin-

guished professor. The university of Innsbruck was
founded in 1672 by the emperor Leopold I., from whom
it received its name of " Academia Leopoldina." In the

following century, under the patronage of the empress

Maria Theresa, it made considerable progress, and received

from her its ancient library and bookshelves in 1745. In

1782 the university underwent a somewhat singular

change, being reduced by the emperor Joseph II. from the

status of a university to that of a lyceum, although retain-

ing in the theological faculty the right of conferring de-

grees. In 1791 it was restored to its privileges by the

emperor. Leopold II., and -since that time the faculties of

philosophy, law, and medicine have been represented in

nearly equal proportions. In 1886 the number of profes-

sors was 74, and of students 869. The foundation of the

university of Breslai^ was contemplated as early as the year

1605, when Ladislaus, king of Hungary, gave his sanction

to the project, but Pope Julius II., m the assumed interests

of Cracow, withheld his assent. Nearly two centuries

later, in 1702, under singularly altered conditions, the

Jesuits prevailed upon the elnperor Leopold I. to found a

university without soliciting the papal sanction. When
Frederick the Graat conquered Silesia in 1741, he took

both the university and the Jesuits in Breslau under his

protection, and when in 1774 the order was suppressed by
Clement XIV. he established them as priests in the Koyal
Scholastic Institute, at the same time giving new statutes

to the university. In 1811 the university was considerably

augmented by the incorporation of that«at Frankforton-
the-Oder. At the present time it possesses both a Catholic

and a Lutheran faculty. Its medical faculty is in high
reimte.. The total number of students in 1887 was 1347.

In no country was the influence of the Jesuits on the

' See Die daitschc C'nivcrsiCat Uorpal im Lichte der Oeschichte,

universities more marked than in France. The civil wars

in that country during the thirty years which preceded the

close of the 16th century told with disastrous effects upon
the condition of the university of Paris, and with the com-

mencement of the 17th century its collegiate life seemed

at an end, and its forty colleges stood absolutely deserted.

To this state of affairs the obstinate conservatism of the

academic authorities not a little contributed. The statutes

by which the university was still governed were those

which had beeii given by the cardinal D'Estouteville, the

papal legate, in 1452, and remained entirely unmodified by
the influences of the Renaissance. In 1579 the edict of

Blois promulgated a scheme of organization for all the

universities of the realm (at that tim.e twenty-one in

number),—a measure which, though productive" of unity of

teaching, did nothing towards the advancement of the

studies themselves. The eminent lawyers of France, un-

able to find chairs in Paris, distributed themselves among
the chief towns of the provinces. The Jesuits did not fail

to profit by this immobility and excessive conservatism on

the part of the university, and during the second half of

the 16th century and the whole of the Nth they had con-

trived to gain almost a complete monopoly of both the

higher and the lower education of provincial France.

Their schools arQse at Toulouse and Bordeaux, at Auch, College*

Agen, Ehodez, Pi^rigueux, Limoges, Le Puy, Aubenas, °j *« .

B^ziers, Tournon, in the colleges of Flanders and Lorraine,
Frsuca.'"

Douai and Pont-k-SIousson,—places beyond the jurisdic-

tion of the parlement of Paris or even of the crown of

France. Their banishment from Paris itself had been by

the decree of the parlement alone, and had never been

confirmed by the crown. " Lyons," says Pattison, " loudly

demanded a Jesuit college, and even the Huguenot Les-

diguieres, almost king iu Dauphin^, was preparing to erect

one at Grenoble. Amiens, Rheims, Rouen, Dijon, and

Bourges were only waiting a favourable opportunity to

introduce the Jesuits within their walls."^ The university

was rescued from the fate which seemed to threaten it only

by the excellent statutes given by Richer in 1598, and by
the discerning protection extended to it by Henry IV.

The "college of Edinburgh" was founded by charter Edia

of James VI., dated 14th April 1582. This document ^'"'C'"

contains no reference to a studium generale, nor is there

ground for supposing that the foundation of a university

was at that time contemplated. In marked contrast to the

three older centres in Scotland, the college rose compara-

tively untrammelled by the traditions of mediaevalism, and

its creation was not effected without some jealousy and
opposition on the part of its predecessors. Its first course

of instruction was commenced iu the Kirk of Field, under

the direction of Robert Eollock, who had been educated at

St Andrews under Andrew Melville, the eminent Coven-

anter. " He began to teach," says Craufurd, " in the

lower hall of the great lodging, there being a great con-

course of students allured with the great worth of the

man ; but diverse of them being not ripe enough in the

Latin tongue, were in November next put under the charge

of Mr Duncan Name, . . . who, upon Mr Bollock's recom-

mendation, was chosen second master of the college." ' In

1585 both RoUock and Nairne subscribed the National Cov-

enant, and a like subscription was from that time required

from all who were admitted to degrees in the college.

Disastrous as were the effects of the Thirty Vears' War
upon the external condition 'of the German universities,

resulting iu not a few instances in the total dispersion of

the students and the burning of the bujldings and libraries,

they were less detrimental and less permaneut than those

which were discernible in the tone and temper of these

' Life of Casanbon, p. 181.
' Craufunl, ILst. of the Univ. of Edinburgh, iij). 19-28.
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coraraufiities. A^formal pedantry and unintelligent method
of study, combined with a passionate dogmatism in matters
;o{ religious belief, and a rude contempt for the amenities of

social intercourse, became the leadin_g characteristics, and
lasted throughout the 17th century Biit in the year
11693 the foundation of the university of Halle opened up
ia career to two very eminent mei\, whose influence, widely
'different as was its character, may' be' compared for its

effects with, that of Luther and Melanchthon, and served to

taiodify the whole current of German philosophy and Ger-
man theology.; Hallo has indeed been described as "the
first real modern university." It was really indebted for

its origin to a spirit of rivalry between the conservatism of

Saxony and the progressive tendencies of the house of

prandenburg, but the occasion of its rise was the removal
of the ducal court from Halle to Magdeburg. The arch-

pishopric of the latter city having passed into the possos-

sion of Brandenburg in 1680 was changed into a dukedom,
and the city itself was selected as the ducal residence.

This change left unoccupied some commodious buildings in

Halle, which it was decided to utilize for purposes of

education. A " Eitterschule " for the sons of the nobility

was opened', and in the course of a few years it was decided

to found a university. Saxony endeavoured to thwart the

scheme, urging the proximity of Leipsic ; but her opposi-

tion was overruled by the emperor Leopold L, who granted

(19th October 1693) the requisite charter, and in the

ifoUowing year the work of the university commenced.
Frankfort-on-the-Oder had by this time become a centre of

ihe Eeformed party, and the primary object in founding

aj university in Halle was to create a centre for the

Lutheran party, but its character, under the influence of

rluencB its two most notable teachers, Christian Thomasius and A.

^rl. Francke, soon expanded beyond the limits of this con-
"""'

Jfeption to assume a highly original form. Thomasius and

anckef Francke had both been driven from Leipsic owing to the

'disfavour with which their liberal and progressive tend-

encies were there regarded by the academic authorities,

and on many points the two teachers were in agreement.

(They both regarded with contempt alike the scholastic

philosophy and the scholastic theology; they both desired

to see the rule o'f the civil power superseding that of the

ecclesiastical power in, the seats of learning ; they were

both opposed to the ascendency of classical studies as ex-

pounded by the humanists—Francke regarding the Greek

and Koman pagan writers with the old traditional dislike,

las immoral, while Thomasius looked upon them with'* con-

tempt, as antiquated and representing only a standpoint

Which had been long left behind ; both again agreed as to

the desirability of including the elements of modern culture

in the education of the young. But here their agreement

ceased. It was the aim of Thomasius, as far as possible,

to secularize education, and to introduce among his country-

inen French habits and French modes of thought ; his own

attire was gay- and fashionable, and he was in the habit

of taking his seat in the professorial chair adorned with

Igold chain and rings, and with his dagger by his side.

Francke, who became the leader of the Pietists, regarded

all this with even greater aversion than he did the lifeless

orthodoxy traditional in the universities, and was shocked

at the worldly tone and disregard for sacred things which

characterized his brother professor. Both, however, com-

manded a considerable following among the students.

Tliomasius was professor in the faculty of jurisprudence,

Francke in that of theology. And it was a, common pre-

diction in those days with respect to a student who pro-

posed to pursue his academic career at Halle, tha,t he would

infallibly become either an atheist or a Pietist. But the

services rendered by Thomasius to learning were genuine

Midvlftaii'ng. ,He was the first to set the example, soon.

after followed by all the univerBilies of Germany, of lectur-

ing in the vernacular instead of in the customary Latin; and
the discourse in which he first departed from the traditional

method was devoted to the consideration of how 'far the

German nation might with advantage imitate the French
in matters of social life and intercourse. His more general

views, as a, disciple of the Cartesian philosophy and founder
of the modern Rationalismus, exposed him to incessant

attacks ; but by the establishment of a monthly jouriial (at

that time an original idea) he obtained a channel for ex-

pounding his views and refuting his antagonists which
gave him a great advantage. On the influence of Francke,

as the founder of that Pietistic school with which the re-

putation of Halle afterwards became especially identified,

it is unnecessary here to dilate.^ J. C. Wolf, who followed

Thomasius as an assertor of the new culture, was driven

from Halle by the accusations of the Pietists, who declared

that his teaching was fraught with atheistical principles.

In 1740, however, be was recalled by Frederick II., and
reinstated in high office with every mark of consideration

and respect. Throughout the whole of the 18th century

Halle was the leader of academic thought and culture in

Protestant Germany, although sharing that leadership,

after the middle of the century, with Gottingen. The uni-

versity of Gottingen (named after its founder " Georgia

Augusta ") was endowed with the amplest privileges as a

university by George II. of England, elector of Hanover,

7th December 1736. The imperial sanction of the scheme

had been given three years before (13th January 1733)
and the university was formally opened 17th Septembei

1737. The king himself assumed the ofiice of " rector magui-

ficentissimus." and the liberality of the royal endowments
(doubling those of Halle), and the not less liberal character

of the spirit that pervaded its organization, soon rai.sed it

to a foremost place among the schools of Germany. Halle

had just expelled Wolf ; and Gottingen, modelled oh the

same lines as Halle, but rejecting its Pietism and dis-

claiming its intolerance, appealed with remarkable success

to the most enlightened feeling of^the time. It included

all the faculties, and two of its first professors—Mosheim,

the eminent theologian, from Helmstadt, and Biihmer, the

no less distinguished jurist, from Hall«^-4ogether with

Gesner, the man of letters, at once established its repu-

tation. Much of its early success was also due to the

supervision of its chief curator (there were two),—Baron

Munchausen, himself a man of considerable attainments,

v,ho by his sagacious superintendence did much to pro-

mote the general efficiency of the whole professoriate.'. Not
least among its attractions was also its splendid library,

located in an ancient monastery, and now containing over

200,000 volumes and 5000 MSS. In addition- to its

general influence as a distinguished scat of learning,

Giittiugen may claim to have been mainly instrumental in

diffusing a more adequate conception of the importance of

the sVudy of history. Before the latter half of the IStU

century the mode of treatment adopted ' by university

lecturers was singularly wanting in breadth of view. _Pro^

fane history was held of but little account, excepting so faf

as it served to illustrate ecclesiastical and sacred history^

while this, again, was invariably ^treated in the narroW

spirit of the polemic, intent mainly on the defence of his

own confession, according as he represented" tho;^ Lutheran

or the Reformed Church. The labours of tfie professors

at Gottingen, especially Putter, Gatterer. Schlozer,- end

Spittler, combined with those of Mascov. at Leipsic, did

much towards promoting Jioth a more. catholic treatment

and a wider scope. Not less beneficial was the example

set at Gottingen of securing the appointment of its profes-

sors by a less prejudiced and partial body than a universit
y!

',See Paulsen, Ocsch. dti gcU!irUn.Unterrichls,_lio., pp.^aiS^SbS.
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board is only too likely to become.
"

' The great Mun-

chausen,' says an illustrious professor of that seminary,

' allowed our university the right of presentation, of desig-

nation, or of recommendation, as little as the right of free

election; for he was taught by experience that, although

the faculties of universities may know the individuals best

qualified to supply their vacant chairs, thei^ are seldom

or never tlisposed to propose for appointinent the loorthlest

within their knawledge.'"^ The system of patronage adopted

at Gdttingen was, in fact, identical with that which had

already been instituted in the universities of the Nether-

lands by Douza (see infra, p. 850). The university of

Erlangen, a Lutheran centre, was founded by Frederick,

margrave of Baireuth. Its charter was granted by the

emperor Charles VII., 21st February 174:3, and the uni-

versity was formally constituted, ith November. From
its special guardian, Alexander, the last margrave of Ans-

bacb, it was styled "Academia Alexandrina." In 1791,

Ansbach and Baireuth having passed into the possession of

Prussia, Erlangen became subject to the Prussian Govern-

ment. The number of the students, which at the com-
mencement of the century was under 300, was 880 in 1887.

On comparison with'tlie great English universities, the

universities of Germany must be pronounced inferior both

in point of discipline and of .moral control over the

students. The 'superiority of' the former in these respects

is partly to be attributed to the more systematic care which
they took, from a very early date, for the supervision of

each student^ by requiring that within a certain specified

tinqe after his entry into the university he shoukl Reregis-

tered as a pupil of some master of arts,' who was respon-

sible for his conduct, and represented him generally in his

relations to the academic .authorities. Jlarburg in its

earliest statutes (those of 1529) endeavouredto 'establish

a similar rule, but without success.^ The developmeut'^of

the collegiate system at Oxford and Cambridge materially

assisted the. carrying out of this discipline. Although
again, as in the German universities, feuds were not unfre-

'quent, especially those between' "north" and '-south"

(the natives 'of the northern and southern counties), the

fact that in elections to fellowships and scholarships only

a certain proportion were allowed fo be taken from either

pf these divisions acted as a considerable, check upon the

possibility of any one college representing either element
exclusively. In the German universities, on the other

hand, 'the ancient division into nations, which died out
with the 15th century, was revived ijnder another form by
the institution of national colleges, which largely served to

foster the spirit of rivalry and contention. The demoral-
ization induced by the Thirty Years' War and the increase

of duelling intensified these tendencies, which, together
with the tyranny of the older over the younger students,

known as " Pennalismus," were evils against which the

authorities contended, but ineffectually, by various ordin-

ances. The institution of " Burschenthum," having for its

design the encouragement of good fellowship and social feel-

ing irrespective of nationality, served only as a partial check
upon these excesses, which again received fresh stimulifs by
the rival institution of " Landsman nschaften," or societies

of the same nationality. The latter proved singularly pro-

vocative of duelling, while the arrogant and even tyranni-

' Hamiltjm, Discussions, p. 381.
- "'Volumns neminem in hauo nostrara Academiam admitti, ant per

rectorem in album recipi, qui nou habeat privatum atiJUe domesticum
praceptorem, qui ejus dlscipulum agnoscat, ad cujus judicium quisque
pro sua ingenii capacitate atque Marte lecturas et publicas'et; privatas
audiat, a'cujus latere aut raro aut nuuquam discedat." '

Ko(:h expressly
compares this provision with the discipline of Oxford and Cambridge,-
which, down to the commencement of the present century, was -very
much of the same character' (Koch. Gesch.'des academischen Pddago-
slums in Marburg, ^. yi).

cal demeanour of their members towards the unassociated

students gave rise to a general combination of the latter for

the purposes of self-defence and organized resistance. At
all the great German universities both these forms of asso-

ciation are to be found existing at the present day.

The political storms which marked the close of the last

and the commencement of the present century gave the

death-blow to not a few of the ancient universities of Ger-
many. Maiuz and Cologne ceased to exist in 1798;
Bamberg, Dillingen, and Duisberg in 1804 ; llinteln and
Helmstiidt in 1809; Salzburg in 1810; Erfuvt in 1816.

Altdorf was united to Erlangen in 1807, Frankfort-on-

the-Oder to Breslau in 1809, and Wittenberg to Halle in

1815. • The university of Ingolstadt was, fii'st moved in

1802 to Landchut, and from thence in 182G to Munich,

where it was united to the academy of sciences which was
founded in the Bavarian capital in 1759. Of tho.se of the

above centres which altogether ceased to exist but few,

however, were much missed or regretted,—that at Mainz,

which had numbered some six hundred students, being the

one notable exception. The others had for the most part

fallen into a perfunctory and lifeless mode of teaching, and,

with v.'asted or diminished revenues and declining numbers,
had long ceased worthily to represent the functions of a
university. ^Yhatever loss may have attended their sup-

pression has been' far more than compensated by the

activity and influence of the three great German univer-,

sities which have risen in the present century. Munich
has become a distinguished centre of study in all the

faculties; and its numbers, allowing for the two great wars,'

have been continuously ou the increase. The number of-its

professors in 1887 was over ninety, and that of its students

at the commencement of the session 1886-87 3209.

The imiversitj' of Berlin, known as the Royal Friedrich

Wilhelin universitj-, was founded in 1809, immediately

after the peace of Tilsit, when Prussia had been reduced

to the level of a third-rate power. Under the guiding

influence of Wilhelm von Humboldt, however, the prin-

ciples which were adopted in connexion with the new seat

of learning not only raised it to a foremost place among
the universities of Europe, but also largely conduced to the

regeneration of Germany. A notable characteristic in the

university of Berlin at the time of its foundation was its

entire repudiation of attachment to any particular creed or

school of thought, and professed subservience only to the

interests of science and learning. "Each of the eminent
teachers with Avho~in the university began its life—F. A.

Wolf, Fichte, Savignj-, Reil—represented only himself, the
path of inquiry or the completed theory which he had
himself propounded. Its subsequent growth was astonish-

ing. In 1813 Berlin had only 36 teachers altogether; ir

1860 there were 173 in all,—97 professors, 66 privatdo-

centen, and 7 lecturers." In 1886 there were 296 teachers

and 5357 students ; and among the former a large pro
portion of the names are already of world-wide reputation'

while its classical school stands unrivalled in Europe.
The university of Bonn, founded in 1818, and known

as the Rhenish Friedrich Wilhelm university, has 88 pro
lessors and 1125 students. Equally distinguished as t

school of philosophy and a school of theology, it is notable
for the manner in which it combines the opposed .schools

of theological doctrine,—that of the Evangelical (or Luth-
eran) Church and that of the, Roman Catholic Churcli

here standing side by side, and both adorned by eminent
names. This combination (which also exists at Tiibinger
and at Breslau) has been attended with complete success

and (according to Dr Bollinger) with unmistakable advant-
ages. When tried, however, a generation before, at Erfurt
and at Heidelberg, its- failure was not less- conspicuous,
and Erfurt was ruined by the experiment.
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Dr Conrad, professor of political science at Halle,' has

recently made tLe statistics relating to the German uni-

versities the subject of a careful investigation and analysis,

which offer some interesting results. The total cost of the

universities of the German empire is shown to be much
smaller than the total revenues of the English universities

and colleges, although the number both of professors and
students is much largei', and although 42 per cent of the

total expenditure is upon establishments, such as hospitals,

museums, and so forth. But in Germany 72 per cent, of

the "cost of the universities is defrayed by the state, the

students paying, in the shape of fees, only 9'3 per cent.

To a great extent, however, the German universities are

to be looked upon as professional schools, giving an

education which directly fits a man to eara his bread as a

clergyman, a lawyer, a judge, a physician, a schoolmaster,

a chemist, an engineer, or an agriculturist. Notwith-

standing the rapid growth in the numbers of the students,

the growth of the professoriate has fully kept pace with

it. In 1880 there were 1809 teachers at work in the

German universities, more than half of whom (967) were

full professors ("ordinarii"),—the proportion of teachers to

students being 1 to 11. This is a much higher propor-

tion than that of Oxford and Cambridge, although in them
there is a large staff of college lecturers, which is practic-

ally more important than the university staff". It is higher

again than the proportion of the Scottish universities, where
there are only some 10-5 professors to between 5000 and
6000 students, a proportion of 1 to between 50 and 60
students. The increase in Germany has taken place partly

by adding on fresh teachers for the old subjects, such

as Latin and Greek, but still more by founding new chairs

for new subjects, such as Oriental and Romance languages,

geography, and archaeology, and by subdividing departments

which have been recently developed, such as those con-

nected with political economy, political science, physiology,

and biology. Owing to the great development of natural

science, the faculty of philosophy has at some centres in-

creased to such an extent as to equal in numbers all the

other faculties put together. This inconvenience has been

differently met at different universities.' In those of

Switzerland, no further remedy has been devised than that
of appointing separate syndicates or boards of management
for the two main divisions,—the philosophico-historic and
the mathematical and natural-scientific ; at Dorpat, Tiibin-

gen, and Strasburg, on the other hand, these divisions

have been represented by the formation of two distinct

faculties; while Tubingen, Munich, and 'Wiirzburg have
created, in addition, a third faculty under which are

grouped the several sabjects of political. economy, statiA-

tics, and finance.

The following table (taken from Conrad) exhibits the average of
the total number of matriculated students at the German universi-
ties for every five years from 1831 to 1884; it brings the tendency to
form large centres very forcibly before the view. The three largest
centres— Berlin, Leipsic, Munich—even in the first quinquennium
appear as absorbing no less than 35 per cent, of the students, and
in the last .is many as 42 per cent. At the same time, there baa
lately been a no less notable increase among the centres of second
magnitude. A quarter of a century ago only two univefsitiea had
more than a thous.md students ; at present there are nine.

Berlin

fireslau

Halle
GrelfawaM..
Ktinl^bcrg..
BonQ
.Miinster

Giittlngen...

Marburg
Kiel

tlunlch
WUrzburg...
ErUngen
Tubingen
Heidelberg..
Freiburg
LelpsIc

Jena
Gleasen
Rostock
Strasburg...

1820



S50 UNIVEESITIES
In 1878 a comparison of the numbers of the students in

the different faculties in the Prussian universities with

those for the year 1867 showed a remarkable diminution^

in the faculty of theology, amounting in Lutheran centres

to more than one-half, and in Catholic centres to nearly

three-fourths. In jurisprudence there was an increase of

nearly two-fifths, in medicine a decline of a third, and in

philosophy an increass of one-fourth. During the last few

years, however, the faculties of theology have made some
progress towards regaining their former numbers.

The universities of the United Provinces, like those of

Protestant Germany, were founded by the state as schools

for the maintenance of the principles of the Keformation

and the education of the clergy, and afforded in the 16th

and 17 th centuries a grateful refuge to not a few of those

Huguenot or Port-Royalist scholars whom persecution

compelled to flee beyond the boundaries of France, as well

OS to the Puritan clergy who were driven from England.

The earliest, that of Leyden, founded in 1575, commemo-
tated the gallant and successful resistance of the citizens

to the Spanish fleet under Requesens. Throughout the

17th century Leyden was distinguished by its learning,

:the ability of its professors, and the shelter it afforded to

the more liberal thought associated at that period with

Arminianism. Much of its early success was owing to the

wise provisions and the influence of the celebrated James
Pouza :-^" Douza'sprinciples," says Hamilton, "were those

which ought to regulate the practice of all academical

patrons; and they were those of his successors. He knew
that at the rate learning was seen prized by the state in

the academy would it be valued by the nation at large.

.... He knew that professors wrought more even by
example and influence than by teaching, that it was
theirs to pitch high or low the standard of learning in a
country, and that, as it proved easy or arduous to come
up with -them, they awoke either a restless endeavour after

an even loftier attainment, or lulled into a self-satis6ed

conceit." Douza was,, for Leyden and the Dutch, what
Munchausen afterwards was for Gottingen and the German
Universities. " But with this difference ; Leyden was the

model on which the youngei; universities of the republic

were constructed ; Gottingen the model on which the older

universities of the empire were reformed Both Miin-

chausen and Douza proposed a high ideal for the schools

founded under their auspices ; and both, as first curators,

laboured with paramount influence in realizing this ideal

for the same long period of thirty-two years Under their

patronage Leyden and Gottingen took the highest place

among the universities of Europe ; and both have only lost

their relative supremacy by the application in other semin-
giries of. the same measures which had at first determined
their superiority.'' The appointment of the professors at

Leyden was vested in three (afterwards five) curators, one
of whom was selected from the body of the nobles, while
the other two were appointed by the states of the pro-

vince,—the ofiice being held for nine years, and eventually
for Ufa With these was associated the mayor of Leyden
for the time being. The university of Franeker was
founded in 1585 on a somewhat less, liberal basis than
Leyden, the professors being required to declare their

assent to the rule of faith embodied in the Heidelberg
Catechism and the confession of the '• Belgian Church."
Its four faculties were those of theology, jurisprudence,

medicine, and "the three languages and the liberal arts."i

For a period of twelve years (circ. 1610-1622) the reputa-

tion of the university was enhanced by the able teaching
of William Araes ("Amesius"), a^ Puritan divine and
moralist who had been driven by Bancroft from Cambridge
and fiuji England. His fame and ability are said to have

' iihitiiiit it Leyc.i. Fraijeker, 1647, p. 3

attracted to Franeker students from Hungary, Poland, and
Russia.

With like organization were founded—in 1600 the uni-

versity of Harderwijk, in 1614 that of Groning^n, and
in 1634 that of Utrecht. The restoration of the House
of Orange, and establishment of the kingdom of the

Netherlands (23d March 1815), was followed by important
changes in connexion with the whole kingdom. The uni-

versities of Franeker and Harderwijk were suppressed,

while their place was taken by the newly-founded centres

at Ghent (1816) and Liege (1816). A uniform constitw

tion was given both to the Dutch and Belgian universitiesl

It was also provided that there should be attached to each

a board of curators, consisting of five persons, "distin-

guished by their love of literature and science and by
their rank in society." These curators were to be nomin-

ated by the king, and at least three of them chosen from
the province in' which the university was situated, while

the other two were to be chosen from adjacent provinces.

After the redivision of the kingdom in 1831, Ghent and
Liege were constituted state universities, and each received

a subsidy from the Government (see Belgium). The uni-

versity of Brussels, on the other hand, founded in 1834, is

an independent institution, supported by the liberal party;

while the reconstituted university at Louvain represents

the party of Roman Catholicism, and is almost exclusively'a

theological school for the education of the Catholic clergy.

The universities of Belgium are, however, somewhat hetero-

geneous bodies, and present in their organization a singu-

lar combination of French and German institutions. In

Holland, the foundation of the university of Amsterdam
(1877) has more than repaired the loss of Franeker and
Harderwijk, and the progress of this new centre during

the ten years of its existence has been remarkably rapid,

so that it bids fair to rival, if hot to outstrip,,both Utrecht

and Leyden. The higher education of women has made
some progress in the Netherlands; and in 1882-83 there

were eighteen women studying at Amsterdam, eleven at

Groningen, four at Leyden, and seven at Utrecht.

In Sweden the university of Lund, founded in 1668 and
modelled on the same plan as its predecessor at Upsala,

has adhered to its antiquated constitution with remarkable

tenacity. At both these universities the mediaeval division

into "nations" is .still in force among the students, the

number at Upsala '.eiug no less than thirteen. The pro-

fessoriate at both centres is much below the modern
requirements in point of numbers. The university of

Christiania in Norway, founded in 1811, and the Swedish

universities are strongly Lutheran in character ; and all

alike are closely associated with the ecclesiastical institu-

tions of the Scandinavian kingdoms. The same observa-

tion applies to Copenhagen,— where, however, the labours

of Rask and Madvig have done much to sustain the repu-

tation of the university for learning. The university of

Kiel (1665), on the other hand, has come much more ur^der

Teutonic influences, and is now a distinguished centre of

scientific teaching.

In France the fortunes of academic learning were even

less happy than in Germany. The university of Paris was

distracted, throughout the 17th century, by theological

dissensions,—in the first instance owing to the struggle

that ensued after the Jesuits had effected a footing at the

College de Clermont, and subsequently by the strife

occasioned by the teaching of the Jansenists. Its studies,

discipline, and numbers alike suffered. Towards the close

of the century a certain revival took place, and a succes-

sion of illustrious names—Pourchot, Ilollin, Grenan,

Coflin, Demontempuys, Crevier, Lebeau—appear on the

roll of its teachers. But this improvement was soon inter-

rupted by tiie controversies excited by the promulgation
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oif the bull Unigenitus m 1713, condemning the tenets of

Quesnel, when RoUiu himself, although a man of singu-

larly pacific disposition, deenaed it hia duty to head the

opiiositioD to Clement XL and the French episcopate. At
last, in 1762, the parlement of Paris issued a decree
(Augusr 6) placing the col)"c;es of the Jesuits at the dis-

posal of the university, and this was immediately followed

by another for the expulsion of the order fron^ Paris.

Concurrently with this measure the prospects of the uni-

versity assumed a more favourable character, the curri-

culum of its studies was extended, and both history and
atural science began to be cultivated with a certain

success. These better prospects were, however, soon ob-

senred by the outbreak of the Revolution ; and on the

16th September 1793 the universities and colleges

throughout France, together with the faculties of theology,

medicine, jurisprudence, and arts, were abolished by a
decree of the Convention The Collt'ge de France, when
restored in 1831, w:a3 reconstituted mainly as a school of

adult instruction, for the most part of a popular character,

and entirely dissociated from the university. It now
numbers thirty-nine chairs, among which is one of the

Slavonic languages and literature. The university of

France (which succeeded to that of Paris) is at present

little more than an alwtract term, signifying the whole of

the professional body under state control, and comprising
Tarious faculties at different centres—Paris, Jloutpellier,

Nancy, &c., together with twenty-seven academical rector-

ates. Each of these rectors presides over a local " conseil

d'enseiguement," in conjunction with which he elects the

professors of lycees and the communal schoolmasters,

whose formal appointment is then caade by the minister

of public instruction. There are ecclesiastics in some of

the conseils d'enseiguement, but the rectors are all laymen
who have graduated in one of the faculties. The great

schools have also in no small measure supplemented the

work of tlie universities by their advance in the direction

of scientific instruction. Among the number the " ficole

Pratique des Hautes Etudes" in Paris (31st July»18G8)
and the " £colo Polytechnique," which traces its origin as

" far back as the year 1794, are especially distinguished.

The course of instruct''on at the former is divided into five

sections— (1) mathematics, (2) physics and chemistry, (3)

natural history and physiology, (4) history and philology,

(5) economic science. At the latter the instruction is

conceived solely with regard to the application of scientific

principles to all branches of the public service, but more
especially the military and mercantile. In 1875 the

National Assembly passed an Act which enabled the Eomau
Catholic body to establish free universities of their own,

and to confer degrees which should be of the same validity

as those of the state university. At Lille and Angers such

centres have been already organized. The university of

Strasburg, which in the latter part of the last centurj had

been distingufshed by an intellectual activity which became

associated with the names of Goethe, Herder, and others,

was also sn-e])t away by the IJevolution. It was, however,

restored 1st May 1872, after the city had reverted to Ger-

many, and was remodelled entirely on German principles.

Since then its success has been marked and continuous.

In Switzerland all the higher education is supported

mainly by the German and Protestant cantons. The four

universities of Basel, Bern, Zurich, and Geneva have an

aggregate of some 1400 or 1000 students, and all possess

faculties of philosophy, jurisprudence, theology, and medi-

cine. Ba.sel is, howe .er, the chief centre for theology, as

is Bern for jurisprudence and Zurich for philosophy. At

Geneva the famous academy of the 16th and 17th cen-

:aries, long distinguished as a centre of Calvinistic teaching,

ia now represented by a university (first formed in 1876),

wiiere the instruction is gi\cn (mainly in the French lan-

guage) by a staff of forty-one professors, and where there'

is a rising school of science. Switzerland almost takes the

lead in connexion with female ectucation on the Continent,

and in 1882-83 there were 52 women at the university of

Geneva, 3G at Bern, and 24 at Znrich.

In Spain the unixcrsities at present Lxioting are tbose

of Barcelona, Granada, JlaJrid (transferred in 1837 froni

Alcala), Oviedo, Salamanca, Santiago, Seville, Valencia,

Valladolid. and Zaragoza. They are all, with the exception

perhaps of Madrid, in a lamentably depressed condition, and
mainly under the influence of French ideas and modelled

on French examples. But in Portugal, Coimbra, which

narrowly escaped suppression in the 16th century as a sus-

pected centre of political tlisaffection, js cow a flourishing

school. Its instruction is given gratis ; but, as all members
of the higher courts of judicature and administration in the

realm are required to have graduated at the university, it

is at the same time one of the most aristocratic schools in

Euroiie. There are five faculties, viz., theology, jurispru-

dence, medicine, mathematics, and philosophy. Of these,

that of law is by far the most flourishing, the number of

students in this faculty nearly equalling the aggregate of all

the rest. There is a valuable librarj-, largely comixjsed of

collections formerly belonging to suppressed convents. As a

school of theology Coimbra is distinctly anti-ultramontane,

and the progressive spirit of the university is shown by

the fact that the rector has been instructed by the govern-

ment to devise a scheme for the admission of women.
In Italy the universities are luimcrically much in excess

of the requirements of the population, there being no less

than sixteen state universities and four free universities.

Very few of these possess theological faculties, and in no

country are theological studies less valued. Education for

the church is almost entirely given at the numerous

"seminaries," where it is of an almost entirely elementary

character. In 1875 a laudable effort was made by Bonghi,

the minister of education, to introduce reforms and to

assimilate the universities in their organization and methods

to the German type. His plans were, howc\er, to a great

extent reversed by his successor, Coppino.

In Austria the universities, being modelled on the same

system as that of Prussia, present no especially noteworthy

features. Vienna is chiefly distinguished for its school of

medicine, which enjoyed in the last century a reputatiou

almost unrivalled in Europe. The other faculties were,

however, suffered to languish, and throughout the first half

of the present centurj- the whole university was in an

extremely depressed state. From this condition it was in

a great measure restored by the exertions of Count Thun.

The number of the matriculated students in 1887 was

l'^93, and that of the professors 13S ; amoug the lattei'

the names of Zschokke, Maassen, Sickel, Jellinek, and

Bi: linger are some of the most widely known. The uni-

versity of Olmiitz, founded in 1581, was formerly in po.s-

fiession of what is now the imperial library, and contaiual

also a valuable collection of Slavonic works which were

carried off by the Swedes and ultimately dispersed. It

was suppressed in 1853, and is now represented only by a
theological faculty. The university of Graz, the capital of

Stvria, was founded in 1586, and is now one of the most

flo'urisuing centres, containing some 1200 students. The

university of Salzburg, founded in 1623, was suppressed io

1810 ; that of Lemberg, founded in 1784 by the emperer

Joseph IL. was removed in 1805 to Cracow and united to

that university. In 1816 it was opened on an inde-

pendent basis. In the bombardment of the town in 1848

the university buildings were burnt down, and the site was

changed to what was formerly a Jesuit convent The fi»e

library and natural history museum were at the same tii»«
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iiinoit entirely destroyed. The university at the present

time numbers over a thou.-<anJ students. The most recent

foundation U that of Czernowitz, founded in 187.1, and

numbering about 300 students. The universities of the

Hungarian liingdom are three in number :—Budajiest,

priginally founded at Tyrnau in 1635, now possessing four

faculties—theology, jurisprudence, medicine, and philo-

sophy (number of profes-^ors in 1885 180, students 3117);

Kolozsvar (Klausenburg), How the chief Magj-ar centre,

founded in 1872 and also comprising four faculties, but

where mathematics and natural science supply the place

yi theology (number of professors in 1877 64, students

391) ; ZAgrAb (Agram), the Slovack university, in Croatia,

founded in. 1809 but not opened until 1874, with three

^aculti^s, viz., jurisprudence, theology, and philosophy.

The chief centre of Protestant education is the coOege at

Debreczin, fouuded in 1531, which in past times was not

unfrequently subsidized from England. It now numberB
over 2000 students, and possesses a fine library.

Russia possesses, besides Dorpat (supra, p. 845), seven

other universities. (1) Helsingfors, in Finland, was origin-

ally established by Queen Christina in Abo (1640), and
removed in 1826 to Helsingfors, where the original char-

ter, signed by the celebrated Oxeustierna, is still preserved.

It has four faculties, 38 professors, and 700 students.

(2) Moscow is really the oldest Russian university, having

been founded in 1755; it includes the faculties of history,

physics, jurisprudence, and medicine; the professors are

69 in number, the students about 1660. (3) The uni-

versity of St Vladimir at Kieff, originally founded at Vilna

in 1803, was removed from thence to .Kieff in 1833; the

students number about 900, and the library contains

107,000 volumes. (4) Kazan (1804) includes the same
faculties as Moscow ; the students are about 450 in num-
ber, and it has a library containing 80,000 volumes. (5)
Kharkoff (1804) numbers 600 students, and its library

65,000 volumes. (6) St Petersburg (1819) includes the

four faculties of history, physics, jurisprudence, and Orien-

tal languages, and numbers 1500 students. (7) Odessa,

founded in 1865, represents the university of New Russia.

Generally speaking, the universities of Russia are not
frequented by the aristocratic classes ; they are largely

subsidized by the Government, and the annual fees payable
by students are less than £7 a head. In 1863 the statutes

of all the universities were remodelled ; and since that

time there has been a tendency to impress upon them a
more national character, as distinguished from mere imita-

tion of those in Germany.
The university of Athens (founded 22d May 1837) is

modelled on the university systems of northern Germany,
on a plan originally devised by Professor Brandis. It

includes four faculties, viz., theology, jurisprudence, medi-
cine, and philosophy. The professors (ordinary and .extra-

ordinary) are upwards of 60 in number, the students aboiit

1 500. There is also a school of pharmacy, chemistry, and
anatomy, and a library of 130,000 volumes, with 800
manuscripts.

The history of the two English universities during the
16th and following centuries has presented, for the most
part, features which contrast strongly with those of the
Continental seats of learning. Both suffered severely from
cppfiscation of their lands and revenues during the period
of the Reformation, but otherwise have generally enjoyed
a remarkable immunity from the worst consequences of

civil and political strife and actual waMare. Both .'ong

remained centres chiefly of theological teaching, but their

intimate connexion at once with the state and with the
Church of England, as "by law established," and the
jnpdiGcations introduced into their constitutions, prevented
ineir becoming arenas of fierce polemical contentions like

those which distracted the Protestant universities of

Germany.
The infiueace of the Renaissance, and the teaching of

Erasmus, who resided for some time at both universities,

exercised a notable effect alike at Oxford and at

Cambridge. The names of Colet, Grocyti, and Linacre

illustrate this influence at the former centre ; those of

Bishop Fisher, Sir John Cheke, and Sir Thomas Smith
at the latter. The labours of Erasmus at Cambridge, as

the author of a new Latin \ersion of the New Testament,

with the design of placing in the hands of students a text

free from the errors of the Vulgate, were productive of

im[iortant effects, and the university became a centre of

Reformation doctrine some years before the writings of

Luther became known in England. The foundation of

Christ's College (1505) and St John's College (1511),

through the influence of Fisher with the countess of

Richmond, also materially aided the general progress of

learning at Cambridge. The Royal Injunctions of 1533,

embodying the views and designs of .Thomas Cromwell,

mark the downfall of the old scholastic methods of study

at both universities ; and the foundation of Trinity

College, Cambridge, in 1546 (partly by an amalgamation

of two older societies), represents the earliest conception

of such an institution in England in complete inde-

pendence of Roman Catholic traditions. Trinity (1554)
and St John's (1555) at Oxford, on the other hand,

founded during the reactionary reign of Mary, serve rather

as examples of a transitional period.

In the reign of Elizabeth Cambridge became the centre

of another great movement—^that of the earlier Puritanism,

St John's and Queens' being the strongholds of the party

led by Cartwright, Walter Travers, and others. Whitaker,
the eminent master of St John's, although he sympathized
to some extent with these views, strove to keep their

expression within limits compatible with conformity to

the Church of England. But the movement continued to

gather strength ; and Emmanuel College, founded in

1584, owed much of its early prosperity to the fact that it

was a known school of Puiitan doctrine. Most of the

Puritans objected to the disicipline ' enforced by the uni-

versity and ordinary college statutes—especially the wear-

ing of the cap and the surplice and the conferring of

degrees in divinity. The Anglican party, headed by such
men as Whitgift and Bancroft, resorted in defence to a
repressive policy, of which subscription t6 the Acts of

Supremacy and Uniformity, and the Elizabethan statutes

of 1570 (investing the "caput" with larger powers, and
thereby creating a more oligarchical form of government),
were the most notable results. Oxford, although the

Puritans were there headed by Leicester, the chancellor,

devised at the same time a similar scheme, the rigid dis-

cipline of which was further developed in the Laudian oi

Caroline statutes of 1636. It was under these respective

codes—the Elizabethan statutesof 1570 and the Laudian
statutes of 1636—that the two universities were governed
until the introduction of the new codes of 1858. During
the Commonwealth the Puritan occupation and adminis-

tration, at either university, were accompanied by little

injury to the colleges, and wei'e far less prejudicial to learn-

ing than the Royalist writers of the Restoration would lead

us to suppose. William Dell, who was master of Caius
College from 1649 to 1660, advocated the formation of

schools of higher instruction in the large towns, a proposal

which was then looked upon as one of but faintly masked
hostility to the older centres.

During the 17th century Cambridge became the centre

of another movement, a reflex of the influence of the

Cartesian philosophy, which attracted for a time consider-

able attention. Its leaders, known as the Cambridge
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Platonists, among whom Henry More, Cudworth, and
Whichcote' were especially conspicuous, were men of high
character and great learning, although too much under
'ae influence of an ill-restrained enthusiasm and purely

speculative doctrines. The spread of the Baconian philo-

sophy, and the example of a succession of eminent
scientific ' thinkers, among whom were Isaac Barrow,

master of Trinity (1673-77), the two Lucasian profes-

sors, Isaac Newton (prof. 1669-1702) and his successor

William Whiston (prof. 1702-11), and Roger Cotes
(Plumian prof. 1707-16), began to render the exact

sciences more and mqre an object of study, and the insti-

tution of the tripos examinations in the course of the first

half of the 18th century established the reputation of

Cambridge as a school of mathematical science. At
Oxford, where no similar development took place, and
where the statutable requirements with respect to study
and exercises were suffered to fall into neglect, the de-

generacy of the whole community as a school of academic
culture is attested by evidence too emphatic to be gain-

said. The moral tone at both universities was at this time
singularly low ; and the rise of Methodism, as associated

with the names of the two Wesleys and Whitetield at

Oxford and that of Berridge at Cambridge, operated with

greater effect upon the nation at large than on either of

the two centres where it had its origin. With the advance

of the present century, however, a perceptible change took

place. The labours of Simeon at Cambridge, in connexion

with the Evangelical party, and the far more celebrated

movement known as Tractarianism, at Oxford, exercised

considerable influence in developing a more thoughtful

spirit at either university. At both centres, also, the

range of studies was extended: written examinations took

the place of the often merely formal viva voce ceremonies;

at Cambridge classics were raised in 1824 to the dignity

of a new tripos. The number o.f the students at both

universities was largely augmented. Further schemes of

improvement were put forward and discussed. And in

1850 it was decided by the Government to appoint com-

missioners to inquire what additional reforms might

advantageously be introduced. Their recommendations

were not all carried into effect, but the main results were

OS follows :
—" The professoriate was considerably increased,

reorganized, and re-endowed, by means of contributions

from colleges. The colleges were emancipated from their

medijeval statutes, were invested with new constitutions,

and acquired new legiilative powers. The fellowships

were almost universally thrown open to merit, and the

effect of this was not merely to provide ample rewards for

the highest academical attainments, but to place the

governing power within colleges- in the hands of able men,

likely to promote further improvements. The number and

value of scholarships was largely augmented, and many,

though not all, of the restrictions upon them were

abolished. The great mass of vexatious and obsolete

oaths was swept awa)'; and, though candidates for the

M.A. degree and persons elected to fellowships were still

required to make the old subscriptions and declarations, it

was enacted that no religious test should be imposed at

matriculation or on taking a bachelor's degi'ee."'

In 1869 a statute was enacted at Cambridge admittmg

students as members of the university without making it

imperative that they should b'e entered at any hall or

college, but simply be resident either with their parents or

in duly licensed lodgings.

The entire abolition of tests followed next. After

several rejections in parliament it was eventually carried

as a Government measure, and passed the House of Lords

in 1871.

' BroJrick, Vnivaaily of Oxford, ppTlSB, 137.

In 1877 the reports of two new commissions wer.<

followed by further changes, the chief features of which
were the diversion of a certain proportion of the revenues
of the colleges to the uses of the university, especially with
a view to the encouragement of studies in natural science;
the enforcement of general and uniform regulations with'

respect to the salaries, selection, and duties of professors^

lecturers, and examiners ; the abolition (with a few excep-
tions) of all clerical restrictions on headships or fellow^
ships; and the limitation of fellowships to a uniform,
amount.

That these successive and fundamentaPchanges lave, on;

the whole, been ia unison with the national wishes and'
requirements may fairly be inferred from the remarkable
increase in numbers during the last quarter of a century,
and especially at Cambridge, where the number of under-
graduates, which in 1862 was 1526, was in 1887 no less

than 2979. In the academic year 1862-63 the. number
of matriculations was 4-18, and in 1886-87 1009.

Scarcely less influential, as a means of recovering for

the two universities a truly national character, has been;
the work which both have been carrying on and aiding
by the institution of local examinations and of university

extension lectures. Of these two schemes, the former was
initiated by both Oxford and Cambridge in the year 1858;
the latter had its origin at Cambridge, having been sug-
gested by the success attending a course of lectures to
women delivered by Mr (now Professor) James Stuart, in

1867, in Liverpool, Manchester, Sheffield, and Leeds. By
the former the standard of education throughout the
country has been raised, both in public and in private

schools. By the latter, instruction of the character and
method which characterize university teaching has been
broughjt within the reach of students of all classes and ages
throughout the land.

So long ago as the-year 1640 an endeavour had been
made to bring about the foundation of a northern uni-

versity for the benefit of the counties remote from Oxford
and Cambridge. JIanchester and York both petitioned to

be made the seat of the new centre. Cromwell -however,
rejected both petitions, and decided in favour of Durham.
Here he founded the university of Durham (1657), endow.
ing it with the sequestered revenues of the dean and
chapter of the cathedral, and entitling the society " The
Mentor or Provost, Fellows, and Scholars of the College of

Durham, of the foundation of Oliver, ic." This scheme
was cancelled at the Restoration, and not revived until the
present century; but on the 4th July 1832 a bill for the
foundation of a university at Durham received the royal

assent, the dean and chapter being thereby empowered to

appropriate an estate at South Shields for the establish-

ment and maintenance of a university for the advancement
of learning. The foundation was to be directly connecteJ
with the cathedral church, the bishop of the diocese be'ng
appointed visitor, and the dean and chapter governors

;

while the direct control was vested in a warden, a senate, and
a convocation. A college, modelled on the plan cf those

at the older universities, and designated L^uiversity Col-

lege, Durham, was founded in 1837, Bishop Hatfield's Hall
in 1846, and Bishop Cosin's Hall (which no longer exists)

in 1851. The university includes all the faculties, and
in 1865 there was added to the faculty of arts a school of

physical science, including pure and applied mathematics,

chemistry, geology, raining, ergineerin^', ic. In 1871 the

corporation of the university, in conjui rtion with some of

the leading landed proprietors in the adjacent counties,

gave further extension to this design by tbe foundation of

a college of physical science at Newcastle-upon-Tyne,

designed to teach scientific principles in their application

to engineering,'' mining, manufactures, and osuculturts.
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Students who had passed the required examinations were

made admissible as associates in physical science of the

university. There is also a medical college which stands

in similar relations to Durham, of which university Cod-

rington College, Barbados, and Fourah Bay College, Sierra

Leone, are likewise affiliated colleges.

The university of London had its origin in a movement
initiated in the year 1825 by Thomas Canipbel', the poet,

in conjunction with Henry (afterwards Lord) Brougham,

Mr {afterwards Sir) Isaac Lyon Goldsmid, Joseph Hume,"

and some influential Dissenters, most of them connected

with the congregation of Dr Cox of Hackney. The scheme

was originally, suggested by the fact that Dissenters were

practically excluded from the older universities ; but the

conception, as it took shape, was distinctly non-theological.

The first council, appointed December 1825, comprised

names representative of nearly all the religious denomin-

ations, including (besides those above mentioned) Zachary

Macaulay, George Grote, James Mill, William Tooke,

Lord Dudley and Ward,.Dr Olinthus Gregory, Lord Lans-

downe, Lord John Eussell, and the duke of Norfolk. On
11th February 1826 the deed of settlement was drawn
up ; and in the course of the year seven acres, constituting

the site of University College, were purchased, the found-

ation stone of the new buildings being laid by the duke
of Sussex 30th April 1827. The course of instruction

was designed to include "languages, mathematics, physics,

the mental and the moral sciences, together with the laws

of England, history, and political economy, and the

various branches of knowledge wjiich are the objects of

medical education." In October 1828 the college w-as

opened as the university of London. But in the mean-

time a certain section of the supporters of the movement,
•while satisfied as to the essential soundness of the primary
design as a development of national education, entertained

considerable scruples as to the propriety of altogether dis-

sociating such an institution from the national church.

This feeling found expression in the foundation and in-

corporation of King's College (14th August 1829), opened
8th October 1831, and designed to combine with the original

plan instruction in " the doctrines and duties of Christi-

anity, as the same are inculcated by the United Church of

England and Ireland." This new phase of the movement
was so far successful that in 1836 it was deemed expedient

to dissociate the university of London from University
College as a " teaching body," and to limit its action simply
to the institution of examinations and the conferring of

degrees,—the college itself receiving a new charter, and
being thenceforth designated as University College,

London, while the rival institution was also incorporated

•with the university, and was thenceforth known as King's

College, London. In the charter now given to the uni-

versity it was stated that the king " deems it to be the

duty of his royal office to hold forth to all classes and
denominations of his faithful subjects, without any dis-

tinction whatsoever, an encouragement for pursuing a
regular and liberal course of education." The charters of

the university of London and of University College, London,
were signed on the same day, 28th November 1836. In
1869 both the colleges gave their adhesion to the move-
ment for the higher education of women which had been
initiated elsewhere, and in 1880 ladies were for the first

time admitted to degrees.

The Victoria University took its origiii in the institution

known as the Owens College, Manchester,—so called after

a wealthy citizen of that name to whom it owed its founda-
tion. TTie college was founded 12th March 1851, for the

purpose of affording to students who were unable, on the

ground of expense, to resort? to Oxford or Cambridge an
education of an equally high class with that given at those

centres. The institution was, from the first, unsectarian

in character. In July 1877 a memorial was presented to

the privy council.praying for the grant of a charter to the

college, conferring on it the rank of a university, to be

called the " university of Manchester." The localization

implied in this title having met with opposition from the

Yorkshire College at Leeds, it was resolved that the uni-

versity should be called the "Victoria University." Under
this name the foundation received its charter 20th April

1880. " The characteristic features of the Victoria Uni-
versity, as compared with other British universities, are

these:—(a) it does not, like London, confer its degrees on
candidates who have passed certain examinations only,

but it also requires attendance on prescribed courses of

academic study in a college of the university
;

(b) the

constitution of the university contemplates its (ultimately.)

becoming a federation of colleges; but these colleges will

not be situated, like those of Oxford and Cambridge, iu

one town, but wherever a college of adequate elEpienoy and
stability shall have arisen. University College, Liverpool,

and the Yorkshire College, Leeds, having fulfilled these

requirements, have become affiliated with the university.

The university, like the older bodies in England and Scot
land, is at once a teaching and an examining body, and
there is an intimate rapport between the teaching and the

examining functions. To give it a general or national

character, the governing body consists partly of persons

nominated by the crown and partly of representatives of

the governing and teaching bodies of the colleges and of

the graduates of the university. External examiners are

appointed, who conduct the examinations in conjunction

with examiners representing the teaching body. The grad-

uates of the university meet its teachers in convocation to

discuss the affairs of the university. Convocation will elect

future cliantellors, and a certain number of representatives

on the court" (Thompson, T/u Owens College, &c., p. 648).

Like the Johns Hopkins University in America, the Vic-

toria University has instituted certain fellowships (styled

the Berkeley fellowships) for the encouragement of research.

In Scotland the chief change to be noted in connexion
with the university of St Andrews is the appropriation in

1579 of the two colleges of St Salvator and St Leonard to

the faculty of philosophy, and that of St Mary to theology.

In 1747 an Act of Parliament was obtained for the union

of the two former colleges into one. Glasgow, in the year

1577, received a new charter, and its history from that

date down to the Restoration was one of almost continuous

progress. The restoration of Episcopacy, however, in

volved the alienation of a considerable portion of its

revenues, and the consequent suspension of several of its

chairs. In 1864 the old university buildings were sold,

and, a Government grant having been obtained, together

•with private subscriptions, the present new buildings were
erected from the joint fund. The faculties now recognized

at Glasgow are those of arts, theology, jurisprudence, and
medicine. At Aberdeen an amalgamation, similar to that

at St Andrews, took place, by virtue of the Universities

Act of 1858, of the two universities of King's College anilj

Marischal College. In conjunction with Glasgow, this uni4

versity returns a member to parliament. The peculiar!

constitution of the college at Edinburgh, as defined by its

charter (the government being vested entirely in the lord

provost, magistrates, and council, as patrons and guardians),

involved the senate in frequent collisions with the town
council. The latter, being a strictly representative body,
included elements with which the senate of the university

sometimes found it diflScult to work harmoniously, and its

disposition to dictate was strongly resented by the dis-

tinguished metaphysician and professor Sir William
Hamilton. On the other hand, the council sometimes



UNIVERSITIES 85o

exercised a beneficial discretion by apiiointiog professors of

ability whom the senate might have regarded as ineligible

on the ground of their religious tenets. The Disruption

of lb43 emancipated the lay profeasoi-s from subscription

to the. Established Church of Scotland, and resulted in

many of the important changes which were subsequently

introduced in the Universitien Act of 1858. On the 2Sth
October [^^0 the town council, notwithstanding that their

powers were already terminated by the provisions of the

Act. availed themsehes of a technical right to appoint a
principal.—their choice falling upon Sir David Brewster.

The great landmark in the history of the Scottish as in that

of the English universitie-« is rejiresented by the remodel-

ling of the several constitutions of these bodies in the jear
I'^SS. The commissioners of 1858-62 left the university

of Edinburgh in the possession of constitutional autonomy,
with its studies and degrees regulated by ordinances. The
students also received the rectorial franchise, but were not,

as at Glasgow and Aberdeen, divided into nations. In
artis the B.A. degree was abolished, the M.A. representing

the only degree in this faculty, as at the other Scottish

universities. The course of study was divided into three

departments:— (1) classics; (2) mathematics, including

natural philosophy
; (3) mental science and English liter-

ature. In each department it was required that there

should be an additional examiner besides the professor, so

that the candidates should not be entirely examined by their

own teachers. It was also provided that, instead cf one
examination for the degree at the end of a student's course,

examinations in each of the departments might be passed
separately. In the twenty years beginning with 1863,
1400 M.A. degrees have been conferred, as against 250 in

the twenty years preceding. In the faculty of medicine, the

original single degree of doctor of medicine gave place to

three classes—bachelor of medicine (M.B.), master in sur-

gery (CM.), and doctor of medicine (M.D.). In 1866 it

was further laid down that theses should no longer be de-

manded from candidates for the lower degrees of M.B. and
CM., and, on the other hand, that the degree of M.D.
should not be conferred on persons not showing any evidence

of medical study after leaving the university, but that a
thesis should be invariably required. Since the enactment
of these ordinances the cumber of the medical students has

increased from about 500 to oxer 1700. In the faculty of

law the title of the degree was to bo LL.B., and it was to

be conferred only on those who had already graduated as

M.A, But the minor degree, that of " bachelor of law "

(B.L.), might be conferred if the candidate had attended

one course of lectures in the faculty of arts, and passed a
preliminary examination in (1) Latin, (2) Greek, French
or German, and (3) any two of the three subjects—logic,

moral philosophy, and mathematics. The chair of public

law, which had fallen into abeyance in 1832, was recon-

stituted, and the chair of universal civil history was con-

verted into a professorship of history and constitutional

law. The degree of doctor of laws was left, as before, a
purely honorary degree. Chairs of Sanskrit, engineering,

geology, commercial and political economy, education, fine

art, and the Celtic languages have also been founded. By
the Representation of the People (Scotland) Act, 1868, the

universities of Edinburgh and St Andrews were empowered
to return jointly a member to the House of Commons.
A parliamentary return for the ten years ending 30th

March 1883 showed that the sums voted annually by
parliament or chargeable on the consolidated fund to the

four universities had amounted during that period to

£65,821 for Aberdeen, X85.906 for Edinburgh, £66,18?
for Glasgow, and £38,111 for St Andre w.s. In addition

to these sums Edinburgh had received £80,000 and Glas-

gow i;20,000 in the fnrm of special grants in aid

Trinity College. Dublin, was founded in 1591, under
the auspiceo of Sir John Perrot, the Irish viceroy. A
royal charter nominated a provost and a mmimum number
of three fellows and three scholars as a body corporatb,

I empowered to estabhsh among themselves " whatever laws
of either of the univeraities of Cambridge or O.xford they
may judge to be apt and suitable ; and especially that no

I

other persons phould teach or profess the liberal arts in

1 Ireland without the queen's special licence.' The first

fixe provosts of Trinity College were all Cambridge men,
and under the influeiice of Archbishop Loftue, the first

provost, and hi.«> successors, the foundation Teceived a

strongly Puritan bias. Prior to the year 1873 the pro-

vostship, fellowships, and foundation schfilarship." could be
held only by members of the Church of Ireland ; but all

such restrictions were abolished by Act 36 Vict. c. 21,
whereby the requirement of sub- cription to any article or

formulary of faith was finally abrogated. As at present
constituted, the-, ordinary government is in the hands of

the provost and senior fellows in conjunction with the
visitors and council,—the supreme authority being the
crown, except so far as limited by Act of Parliament.

The first departure in Ireland from the exclusive system
of education formerly represented by the foundation at

Dublin, dates from the creation of the Queen's University,

incorporated by royal charter 3d September 1850. By
this charter the general legislation of the university,

together with its government and administration, was
vested in the university senate. In 1 864 the charter of

1850 was superseded by a supplementaiy charter, and the
university reconstituted " in order to render more complete
and satisfactory the courses of education to be followed by
students in the colleges"; and finally, in 1880, by virtue of

the Act of Parliament known as the University Education
(Ireland) Act, 1879, the Queen's University gave place to

the Royal University of Ireland, which was practically a

reconstitution of the former foundation, the dissolution of

the Queen's University being decreed so soon as the newly
constituted body should be in a position to confer degrees

;

at the same time all graduates of the Queen's University
were recognized as graduates of the new university with
corresponding degrees, and all matriculated students of the

former as entitled to the same status in the latter. The
university confers degrees in arts (B.A., M.A., D.Litt.),

science, engineering, music, medicine, surgery, obstetrics,

and law. The prelim'uary pass examinations in arts are

held at annually selected centres,—those chosen in 1885
being Dublin, Belfast, Carlow, Cork, Galway, Limerick,

and Londonderry. All honour e.xaminations and all exam-
inations in other faculfies are held in Dublin. The Queen's

Colleges at Belfast, Cork, and Galway were fojUnded in

December 1845, under an Act of Parliament "to enable

Her Majesty to endow new colleges for the advancement of

learning in Ireland," and were subsequently incorporated

as colleges of the university. Their professors were at the

same time constituted professors in the university, and
conducted the examinationa But in the reconstruction o/

1880 the chief share in tie conduct of the examinations

and advising the senate with respeci to them was vested

in a board of fellows, elected by the senate in equal

nnmbfers from the non-denominational colleges and the

purely Catholic institutions. The colleges retain, however,

their independence, being in no way subject to the control

of the university senate except in the regulations with

respect to the requirements for degrees and other aca-

demic distinctions. On the other hand, the obligation

formerly imposed of a preliminary course of study at one

or other of the colleges before admiueion to degrees wa»

abolished at the foundation of the Royal University, tbs

examinations being now open, like thosp uf tin; university
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of London, to all matriculated students on payment of

certain fees.
, „ i i^i. i.

There is at present no university of Wales, although

the bestowal of a royal charter before long is confidently

anticipated. The oldest college, that of St David's at

Lampeter, possesses the right of conferring degrees. It

was founded in 1822 for the purpose of educating clergy

men in the principles of the Established Church of

England and Wales, mainly for the supply of the Welsh

dioceses. The number of the professors in 1887 was 8,

and the number of the students 120. The next college in

order of foundation is Aberystwith. It was founded 9th

October 1872, but possesses no charter, and is mainly

supported by the Dissenting bodies. The staff of professors

numbers 13, and the students number 150. The University

CoUege of South Wales and Monmouthshire at CardiS was

founded in 1883. The number of professors in 1887 was

9, lecturers 4, demonstrators 2 ; number of students 140.

The University College of North Wales at Bangor received

its charter 4th June 1885, its object being to "provide

instruction in all the branches of a. liberal education except

theology." Its stafi consists of a principal, 8 professors

or lecturers, and 2 demonstrators ; the number of the

students is 127. There is also a hall of residence for

women studetts. At each of these three last-named

colleges students proceeding to degrees have to go through

either a London, Edinburgh, Glasgow, or Dublin course of

study, but at Edinburgh, Glasgow, and Dublin a certain

proportion of the term of residence ordinarilv reauired is

remitted in their favour.

In India, the three older universities all date from 1857,—that

of Calcutta having been incorporated January 24, Bombay July

18, Madras September 6, in that year. At these three universitiea

the instruction is mainly in English. " A university in India is a

body for examining candidates for degrees, and for conferring

degrees. It has the power of prescribing text-books, standards of

instruction, and rules of procedure, but is not an institution for

teaching. Its governance and management are vested in a body
of fellows, some of whom are ex officio, being the chief European
functionaries of the state. The remainder are appointed by the

Government, being generally chosen as representative men in respect

of eminent learning, scientific attainment, official position, social

status, or personal worth. Being a mixed body of Europeans and
natives, they thus comprise all , that ia best and wisest in that

division of the empire to which the university belongs, and fairly

represent most of the phases of thought and philosophic tendencies

observable in the country. The fellows in their corporate capacity

form the senate. The affairs of the university are conducted by
the syndicate, consisting of a limited number of members elected

from among the fellows. The faculties comprise arts and philosophy,
law, medicine, and civil- engineering. A degree in natural and
physical science has more recently been added " (Sir R. Temple,
Iiuiia in ISSO, p. 145). The Punjab university was incorporated
in 1883,—the Punjab University College, prior to that date, having
conferred titles only and not degrees. The main object of this

uhiversity is the encouragement of the study ofthe Oriental languages
and literature, and the rendering accessible to native students tho
results of European scientific teaching through the medium of their

own vernacular. The Oriental faculty is here the oldest, and the
degree of B. 0. L. (bachelor of Oriental literature) is given as the
result of its examinations. At the Oriental College the instruction
is given wholly in the native languages. In 1887 the senate at

Cambridge (mainly on the representations of Mr C. P. Ilbert,

formerly vice-chancellor of the university of Calcutta) adopted
resolutions whereby some forty-nine collegiate institutions already
aSfiliated to the latter body were affiliated to the university of Cam-
bridge, 'their students thus becoming entitled to the remission of
one year in the ordinary statutable requirements with respect to
residence at Cambridge. It is at these institutions, and the colleges
of tho first or second grade in the other presidencies, that the
in.struction is given.

In Australia, the university of Sydney was incorporated by an
Act of the colonial legislature which received the royal assent 9th
December 1861, and on 27th February 1858 a royal charter was
granted conferring on graduates of tho university the same rank,
style, and precedence as are enjoyed by graduates of iiniversities

within the United Kingdom. Sydney is also one of the institutions
»sso_ciated with the university of London from which certificates of
tiaring received a due course of instruction may be received with

a view to admission to degrees. There are four faculties, viz., arts,

law, medicine, and science. The design of the university is to

supply the means of a liberal education to all orders and denomina-

tions, without any distinction whatever. An Act for the purpose of

facilitating the erection of colleges in connexion with different

religious bodies was, however, passed by the legislature during the

session of 1884, and since that time colleges representing the

Episcopalian, Presbyterian, and Roman Catholic Churches have

been founded. In 1885 the total number of students attending

lectures in the university was 206. The university of Melbourne,

in the colony of Victoria, was incorporated and endowed by royal

Aet 22d January 1853. This Act was amended 7th June 1881.

Here also no religious tests are imposed on admission to any degree

or election to any oKce. The council is empowered, after due
examination, to confer degrees in all the faculties (excepting

divinity) which can be conferred in any university within the

British dominions. It is also authorized to affiliate colleges; and
Trinity College (Church of England) was accordingly founded in

1870 and Ormond College (Presbyterian) in 1879. The founding of

a unirersity for Queensland is at the present time in contemplation.

The university of Adelaide in South Australia (founded mainly
by the exertions and munificence of Sir Walter Watson Hughes)
was incorporated by an Act of the colonial legislature in 1874, in

which year it was further endowed by Sir Thomas Elder. In 1881

letters patent were granted by the English crown whereby degrees

conferred by the university were constituted of equal validity with
those of any university of tho United Kingdom. The faculties in

the university are those of arts, medicine, law, science, and music.

The number of matriculations since the foundation amounted in

1886 to 284, the number of undergraduates in that year being 90.

The university of New Zealand, founded in 1870, and reconstituted

in 1874 and 1876, is empowered by royal charter to grant the

several degrees of bachelor and master of arts, and bachelor and
doctor in law, medicine, and music. AVomen are admitted to

degrees. To this the Auckland University College, Nelson College,

Canterbury College, and the university of Otago stand in the

relation of affiliated institutions. This last-named institution was
founded in 1869 by an order of the provincial council, with the

power of conferring degrees in arts, medicine, and law, and received

as an endowment 100,000 acres of pastoral land. It was opened in

1871 with a staff of three professors, all in the faculty of arts. In

1872 the provincial council further subsidized it by a grant of a

second 100,000 acres of land, and the univei-sity was now enabled

to make considerable additions to the staff of professors and
lecturers, to establish a lectureship in law, and to lay tho founda-

tions of a medical school. In 1874 an agreement was made between

the university of New Zealand and that of Otago, whereby the

functions of the former were restricted to the examination of

candidates for matriculation, for scholarships, and for degrees;

while the latter bound itself to become affiliated to the university

of New Zealand, to hold in abeyance its power of granting degrees,

and to waive the claim which it had advanced to a royal charter.

As the result of this arrangement, the university of Otago became
possessed- of 10,000 acres of land which had been set apart for

university purposes in tho former province of Southland. In 1877

a school of mines was established in connexion v/ith the university.

In Canada the M'Gill CoUege and University at Montreal was
founded by royal charter in 1821 (amended in 1862) on the founda-

tion of the Honourable James M'Gill, who died at Montreal 19th

December 1813. A number of colleges and schools throughout
the province stand in the relation of affiliated institutions. The
university is Protestant but undenominational. It includes the

faculties of arts, applied sciences, medicine, and law. In 1886 the

total number of students, including women, was 526. The uni-

versity of Toronto was originally established by royal charter in

1827, under the title of King's College,' with certain religious

restrictions, resembling those at that time in force at the English
universities, but in 1834 these restrictions were abolished, and in

1849 the designation of the university was changed into that of

the university of Toronto. In 1873 further amendments were

made in the constitution of the university. The chancellor was
made elective for a period of three years by convocation, which
was at the same time reorganized so as to include all graduates in

law, medicine, and surgery, all masters of arts, and bachelors of

arts of three years standing, all doctors of science, and bachelors

of science of three years standing. The powers of the senate were

also extended to all branches of literature, science, and the arts,

to granting certificates of proficiency to women, and to affiliating

colleges. The work of instruction is performed by University

College, which is maintained out of the endowment of the proWncial

university, and' governed by a council composed of the residents

and the professors. Its several chairs include classical literature,"

logic and rhetoric, mathematics and natural philosophy, chemistry

and experimental philosophy, history and English literature,

mineralogy and geology, metaphysics and ethics, meteorology and
natural history, and lectureships on Oriental literature, German,

and French. Other universities and colleges with power to confer
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degrees are tho Victoria University at Cobourg (1836), supported
by the Methodist Church of Canada; Queen's Universityj Kingston

(1841), representing the Presbyterian body; and the university of

Trinity College, Toronto, founded ia 1851 on the suppression of the

faculty of divinity in King's College. Lennoxville is a centre foruni-

versity instruction in conformity with Church of England principles.

In Africa, an Act for the incorporation of the university of the Cape
of Good Hope received the royal assent 26th June 1873, the council

being empowered to grant degrees in arts, law, and medicine.

In the United States of America university education has

received a great extension, without, however, exercising

in Europe that reflex influence discernible in so many other

relations. The report of the commissioners of education for

1883-84 gives a list of no less than 370 degree-giving

universities or colleges; but of these a large proportion,

are sectarian, others represent only a single faculty, and
nearly nine-tenths have been founded within the last thirty-

five years. Although a higher education has unquestion-

ably been thus very widely diffused, the undue miiltiplica-

tion of centres has, in some provinces, lowered the standard

of attainment and led to a consequent depreciation in the

value of university degrees. This tendency it was sought

to counteract in the State of Ohio, some twenty-five years

ago, by an organization of the different colleges. The in-

struction given is, in most cases, almost gratuitous, the

charge to each student being less than 30 dollars a year.

This cheapening of a higher education is not, however,

attended with quite the same results as in Germany (^-here

lads with little aptitude for a professional career are thus

attracted to the professions), the rapidly increasing popula-

tion and the wider scope for mechanical or agricultural

pursuits probably exercising a beneficial counteracting

influence. The distinguishing characteristics which belong

to these numerous centres are described by the president

of the Johns Hopkins University, ' an address delivered

at Harvard in 1886, as suggesi ^ of four different classes

of colleges,— (1) those which j.jeed from the original

historic colleges, (2) those established in the name of the

State, (3) those avowedly ecclesiastical, (4) those founded

by private benefactions. To the first class belong Harvard
College and Yale College with their offshoots. Of these
two, the former was founded in 1638 at Cambridge, Mas-
sachusetts, by a former fellow of Emmanuel College at
Cambridge in England, and represented the Puritan tenets
for which the parent society was at that time noted ; the
latter was founded in 1701. by the combined action of a
few of the ministers of the State, a charter being given in

the same year by the colonial legislature. It was for a
long time chiefly supported by the Congregationalists, but
is now unsectarian. The total number of students at
Harvard in 1882 was 988, at Yale 692. The university

of Pennsylvania was founded in 1751 by Thomas Penn
and Richard Penn, on the Lines of a scheme drawn up by
Benjamin Franklin, and was from the first placed on a basis

comprising all denominations. It is distinguished by the
liberality with which it has opened its courses of instruc-

tion to the inhabitants of the city generally ; the degree
of Ph.D. is conferred on all comers after due examina-
tion. At Haverford and Lafayette Colleges, and also at

the Lehigh university, " advanced degrees " are offered
" only for higher study, prolonged beyond the collegiate

course," instead of being conferred as a matter.of routine
after a certain term of years. The Johns Hopkins Uni-
versity, also an unsectarian body, was founded at Baltimore
in 1867, and is already a school of established reputation,

and especially resorted to by those designing to follow the
profession of teachers. It ia also distinguished by the
possession of fellowships, to be held only by students in-

tending to pursue some especial- line of original research.

Other steadily growing centres are Columbia College in

New York, founded in 1754; the Cornell University, also

unsectarian, recently enriched by the acquisition of a con-
siderable endowment ; Brown's University in Providence

;

and those of Princeton, Michigan, Virginia, and California.

At Amherst College, where the number of students in 1882
was 339, the experiment has recently been made of par-
tially dispensing with examinations during' the course of

states and Territories.
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study, where the students give evidence of having made

satisfactory progress. Considerable modifications have also

taken place in the courses of study, nearly all the colleges

having now adopted the system of " parallel courses," and

the principle of selection between thesa Female education

has received in America an extension which it has attained

in no other country, and one of the colleges (that of Wel-

lesley)' numbers several hundred students. Since the war

of 1861 a greatly increased attention has been given

throughout the universities to physical training and

athletic exercises, and excellent gymnasia, constructed on

German models, have been erected.

The accompanying table (p. 857), prepared by the council

of education for the year 1883-84, shows the distribution

of these centres in the different States, together with their

numbers, revenues, libraries, and the estimated value of

their endowments.

AiUhoril(gi.—On tho earlier history and-TJrpanlzatlon of the medieval mUver-

sltles, tlje student should consult f. C. von Savlgny, Oese/i. d. rimiichm RecUt

im ifittelaner,7 vols., 182C-.^1; for the university of Palis, Da Boulay, UUtovia
UniversUath Paiisicnsis, e vols., Paris. 1665, Crevler, Iliit. ie rVniteniti d»

fai-i^, 7 vols., Paris, liei', and C. Jonrdaio, Biil. de rUnicertite de Paris au
XVII'" el auXVlll" Siicle, Paris, 1862 ; of these the work of Uu Ooulay (Bu-

laus) Is one of great resoal'Ch and labour, but wanting in critical judGment, while

that of Crevler Is little more than areadablo outline drawn from tiic fonncr. The
views of Du Boulay have been challenged on many important points by P, If.

Denlfle in the first volume of his Die C'nicersUdlm des ilitteJaUers bii liOO (1885),

and more particularly on those relating to the oi'ganizntion of the eaily universi-

ties. The work of Jtcliiers. Ortrlu d. ElilUehuiiii n. /Sulirirlrlimjiler ioltea Sclmlfi
umers Brdtlietis, 4 vols (1802-i). must be rcgiird'd as ulmo..t supersfdod aa «
general hlstorj, and the same may bo Fitid of Ilnber's wojk on the English
UMiversltlea, Die ettolischai UnicersUiiifn (OasscI, 1333-40), Enin>latcd bj K. \V.
Xewman, 3 vols. (1845). Much nscfiil criticism on botii tho KiigUsh and the
Continental imiversllies will bs found in Mr W. Itnniiltun's Dist-ussioiu, &c.. IPSrl.
For tho German imiversitles, the works of Zarncke, Difd^ittuc/trn Utiirtri-iinUn im
ilillclalter (Lelpslc. 1857). and Puul«n, Oe.w/i. d. gelf/irleii OiilmtcMt an/ dm
deuticlmi ^Jiii/en und Uiticevsildtrn (Lelpslc, IWS5). will bo found tho most trust-
worthy,—the former for tijo niedi»val, the latter for the modern period. To tlieao
may be added two articles by Paulsen in vol. xlv. of Von Sybd's Ilistorisfhe Zeit-
schrift :—(I) ' Grilnduog " and (5)" Olganlsaiion u. Lebensonlnungi-u i. dcutschcn
Unlveraltaten im Jlittelalter": Tholuck, Dan a!.ademitche Lebni d^i 17 Jafirltirn-

derls^ 2 vols. (Halle. 1853-54); Vou Kaumar, Oescfi. d. Pddago^jik, vol. tv. (4Ih cO.,

1872); Doldl, Gfsch. d. dfntfch^t Sliid^ilfnl/iii/iis (lfl58); Svbvl, I>it> tlcutftJirii

Uiiio^nitaten (2d cd., 18741; and Dr J Contad, The German i'liirfrsilira fw Cht
last Fiftif Years, tianslafed by Hutchinson, with preface by Jnmcs Brice, M.T.
(Glasgow. 1895). For Oxford, there ai-o tho laborious collections by Anthony
Wood,— /7/«/ori/ aiid Antiquities of the Uitteersitij and of the Colleijts and Halls oj
Oxford, edited with continuation by Rev. J. Gnrcll. 5 rids. (17Srr-yn), and At/'enie
and Fasti Oro?iiFn«ci.,edited byDr P. Itliss, 4 vols. (1813-20); also tliepubliratloMs
of the Oxford Historical Society; .4 History of the Vnircrsity of Oj/oi d from the
Earliest Time^ to ir^SO.hy II. C. Maxwell L) tei.l&36); and Statutes oft/ie (Itiieei'xitt/

0/ Oxford compiled in 1C35 under Aulhority of Arehljishop Laud, ed. Glifdllis
(Oxford, IRSS). For Cambi idge, the rcscaicli*- a of C. II- Cooper, crcatty surpavsinE
those of Wood in thoroughness and impartialKj-, al'e comprised In tjjree t>eiiea;m Annals of Cambridge, 4 vols. (1842-52); (2) Athiui; Cantabriijieiiscs, 1500-1009,
2 vols. (1858-01); (3) ilemorials of Cambridge. 3 vols, (new cd.. IfiSl). Tiie ArrM-
teclnrai Jlistort/ of the University of Cam'jridge and of the Colleges, by the late
Hobert Willis, edited and continued by J. Willis Clnrk, 4 vols. (1886). Is a work nf
admlrablo thoronghness and completeness. To these may be added Cambridge
in the Sccent'-enlh Century; Lives of ^'ieholas Ccrrar and Maltheit Hobinson, by
Prof. John E. E. Mayor, 2 vols. (1855, 18.jC) ; and Baker's History of the College

of SI John the Eeangetitt, Cambridge, edited by Jlayoi', 2 vols. (186n); also J. B.
SfuHlncer, History of the Unieersity of Can.bridge from the Earliest Times to

Aeression of Charles I., 2 vols. (1873-8.5). For both nnlvcrskics sec the Docitnienis

Issued by the Oxford and Canibridgo Commhsionsof 1858; also the Wood, Ilearne,

Tanner, and nawhnson JISS., and the Cottoiilaii, Ifaileian, Lanadowne (espe-

cially Kennett and Strype), Baker, and Cole collections. (J. B. M.)
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UNTERWALDEN is one of the Forest cantons of

Switzerland, ranking as sixth in the Confederation. It

is composed of two valleys through which run two streams
both called the Aa, and which are called Obwald and
Nidwald from their position with regard to the great

forest of the Kernwald in which they are situated. In
old documents the inhabitants are always described as
" homines intramonta.ni," -whether " vallis superioris

"

(Obwald) or "vallis inferioris" (Nidwald). The total

area of Obwald is 183-3 square miles, 154:-2 of which are

classed as productive (forests 37 '6), while of the remainder
3'8 are covered by glaciers and 4-3 by lakes. The area

of Nidwald is 112-1 square miles, 84-1 being productive

(forests 27-7); of the rest the cantonal bit of the Lake of

Lucerne covers 12-8. The highest point in the-canton is

the Titlis (10,627 feet) in Obwald.
The census of 1880 returned the population of Obwald

as 15,356, an increase of 941 on 1870, and that of

Nidwald as 11,992, an increase of 291. In both the

women have a small majority over the men. The native

tongue of practically the whole population is German
(15,254 in Obwald, 11,869 in Nidwald), and they are

nearly all Roman Catholics (15,078 in Obwald, 11,901 in

Nidwald). Till 1814 the canton was in the diocese of

Constance ; since that time it has (like Uri) formed legally

part of no diocese, though it is provisionally administered

by the bishop of Chur. The capital of Obwald is Sarnen

(4039 inhabitants). Kerns (2500) being the only other

place which is more than a village ; that of Nidwald is

Stanz (2210). The population is purely agricultural and
pastoral. In Obwald the forests are remarkable, in

Nidwald the fiery energy of the inhabitants. In educa-

tional matters the standard is not very high, but is being

gradually raised. At the head of the Nid\Tald valley (but

legally in Obwald) stands the great Benedictine monastery

of Engelberg, founded in 1121. There are no riilways,

but one is being made from Lucerne through Obwald over

the Briinig Pass to Meyringen in Bern.

Historically ObwalJ was part of the Aargan, and Kidwald of

the Ziirichgau. In both there were many great lanilownera (speci-

ally tha abbey of Jliirbach and the Hapsburgs) and few free men

;

while the fact that the Hapsburgs were counts of the Aargau and
the Ziirichgau further delayed the development of political freedom.

Both took part in the risings of 1245-47, and in 1248 Saruen was
threatened ny the pope with excommnnication for opposing its

hereditary lord, the count of Hapsburg. The alleged cruelties com-
mitted by the Hapsburgs do not, however, appear in histoisy till
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Jiistinger's Chronicle, 1420 (see Tell). On April 16, 1291, Rudolph
the future emperor bought from Murbncli all its estates in Unter-
walJcnand thus ruled this district as the chief landowner, as count,
and as emperor. On 1st August 1291 Nidwald formed the "Evor-
lastins League " with Uri and Schwyz (tliis being the firet known
caR in which its common seal is used), Obwald joining a little later
on. In 1304 the two valleys were joined together under the snme
imperial bailiff, and in 1309 Henry VII. confirmed to them all the
liberties granted by his predecessor—thongh none are known to
hnvo been granted. However, this placed Unierwalden on an erjual

political footing with Uri aud Schwyz; and as such it took part in
Mor^aiten fight (also driving back an invasion over the Briinig
Pass) and in the renewal of the Everlasting League at Brunucii
(1315), as well as at Sempach (1386), and in driving hack the
Gugler or English freebooters (1375). For physical reasons, it was
difficult for Lnterwalden to enlarge its territories. Yet in 136S it

acqv.hed Alpnach, and in 1378 Hergiswyl. So too Obwald shared
with Uri in the conquest of the Val Leventina (1403), and in the
purchase of Beliinzona (1419), as well as in the loss of both (1426).
It was Nidwald that, with Schwyz aud Uri, finally won (1500)
ami ruled (till 1798) Belliuzona, Riviera, and Val Blegno; while
both shared in conquests of Aargan (1415), Thurgau (H^O), and
Locarno, itc. (1512), and in the temjiorary occupation of the Val
d'Ossola (1410-14 to 1417-22). In the Bur^undian war Unter-
walden, like the other Forest cantons, long hung back through
jealousy of Berii, but came to the rescue in time of need. In 1481
it was at Stanz that the Confederates nearly broke up the league
for various reasons, and it was only by the intervention then of the
holy hermit Nicholis von der Fiiie (of Sachseln in Obwald) that
peace was restored, and the great federal agreement known as the
compact of Stanz concluded. Like the other Forest cantons,
Cnterwnlden clung to the old faith at the time of the Reformation,
bein^ a member of the "Christliche Vcreinigung" (1529) and of
tho Golden League (1586).

In 1798 Unterwalden resisted the Helvetic republic, but, having
formed part of the short-lived Tellgan, became a district of tho
canton of the Waldstatten. Obwald submitted at an early date,

bat Nidwald, refusing to accept the oath of fidelity to the con-
stitution mainly on religious grounds, rose in desperate revolt

(September 1798), and was only put down by the anival of 16,000
armed meu and by the storming of Stanz. In 1803 its independ-
ence as a canton was restored, but in 1815 Nidwald refused to

accept the new constitution, and federal troops had to be employed
to put down its resistance, the punishment inflicted being the
transfer to Obwald of the jurisdiction over the abbey lands of
Engelborg (since 1421 "protected " by both valleys), which inl7D8
had fallen to the lot of Nidwald. Since that time the history of

Unterwalden has been like that of the other Forest cantons. It

was a member of the "League of Saruen " (1832), to oppose the re-

forming wishes of other cantons, and of the "Sonderbund"
(1843) ; it was defeated in the war of 1847 ; and it voted against

the acceptance of the federal constitutiou both in 1848 and
in 1874. It forms at present two half cantons, each sending one
representative to the federal "assembly of states." In local matters

the two valleys are independent In each the supreme authority

is the " landsgcmeinde " (meeting on the last Sunday in April),

composed of all male citizens of twenty (Obwald) or eighteen (Mid-

wald) years of age, while the cantonal council, which drafts measures

and sanctions the expenditure of sums below certain fixed small

amounts, is composeil in Obwald of 80 members (including tho

executive council) elected by tho people for 4 years, and in Nidwald
of 48 (besides the executive council) chosen in the same way for 6

years. The executive council is in both cases electad by the " Innds-

fcmeindo"; iu Obwald it consists of 3 offici.als and 4 ordinary mem-
ers, and in NiJwald of 6 officials and o ordinary members,—the

ofhciai members being chosen every year, the ordinary every 4 or 3

years respectively. The existing constitution of Obwald is tl«t of

1867 ; that of Nidwald is dated 1850, and was amended in 1877-78.

It is very remarkable that in both valleys the old "common
lands " are still in the hands of the old guilds, and " gemeinden "

aonsist of natives, not merely residents, though in Obwald these

aontribute to the expenses of tke new "political communes" of

residents, while in Nidwald tho latter have to raise special taxes.

In Engelberg (which still retains some indejiendence) the poor arc

greatly favoured in the divisiou of the common lands and their

proceeds, and unmarried pei-sons (or widowere and widows) receive

only half the share of those who are married.

See J. Businger, DU GeschWtlen des To'kes rwi UnlrritaMen,i\-a\t., l«27-aa.

UNYORO, a kingdom of Central Africa, bounded on

the N. and E. by the Nile, on the W. by the Albert

Nyanza, and on the S.E. by the kingdom of Uganda.

Its area is about 1600 square miles. The country is very

fertile, well-watered, and thickly wooded; for the most

part it is hilly in character, especially on the borders of
|

the .ybert Lake and in the neighbourhood of Massindiand l

Kiroto, where the mountains have an altitude of from
5000 to COOO feet. The population is about 1,500,000.
The Wanyoro are of a dark reddish-brown colour, and
are fully clothed, but are not so fine in physique, nor so
high in intellectual development as their neighbours the
Waganda, to whom, however, they appear to be very
nearly related. The reigning family in Unyoro belongs to
the Wahuma tribe, and is probably the oldest reigning
Wahuraa family in this part of Africa. The country is

governed on the feudal system. Numerous tribes to the
east and north of the Nile, and also on the western side
of tho Albert Nyanza, pay a small tribute to the Wanyoro.
Tlie latter possess large herds of cattle, and are very good
herdsmen. The land, too, is cultivated to a considerable
extent,—bananas, sweet potatoes, and dhurra being grown
in large quantities. Coffee and tobacco are cultivated to
a small extent. The i>eople are very superstitiou.s, aand
the numerous medicinemen and women reap a rich harvest
from their credulity. Tlie Wanyoro huts are dome-sbaped,
small, and extremely filthy and full of vermin, although
the people themselves are cleanly. Polygamy is universal,

even the poorest man possessing two or three wives. Not-
withstanding this, tho people are fairly moral ; but Unyoro
is remarkable amongst Central African tribes for the exist-

ence of a definite class of courtesans. The "Wanyoro arc
moderately skilful workmen, and their iron-work, pottery,

and wood-work are both neat and tasteful. The only
article they export is salt, which is obtained in considerable

quantities at Kibiro on the shores of Lake Albert.

See Baker's Albert Kyanzn, Felkin and 'WiUon'a Uganda and
the Egyptian Soudan, and various jiapcrs in Pctermann't iHttheil-
ungen by Emiu Pasha.

UPANISHADS. Bee Sanskrit, vol. xxi. p. 280, and
BR.A.HMANISM.

UPAS, a Javanese word meaning poison, and specially

applied by the Malays and people of western Java to the

poison derived from the gum of the anchar tree {Aniiaris

toxicaria), one of the Artocarpesc, which was commonly
used in Celebes to envenom the bamboo darts of the

natives. The name of the upas tree has become famous
from the mendacious account (professedly by one Foersch,

who v.'as a surgeon at Samarang in 1-773) published in

the London Maffazine, December 1783, and popularized

by Erasmus Darwin in " Loves of the Plants " {Botanic

Garden, pt. ii.). The tree was said to destroy all animal
life within a radius of 15 miles or more. Tho poison was
fetched by condemned malefactors, of whom scarcely two
out of twenty returned. All this is pure fable, and in

good part not even traditional fable, but mere invention.

For a scientific account of the Antiaris, see Horsfield'a Planta
Javamcm Jlariorcs (1838-52) and Blnnies Hiimphia (Brussels,

1833), and for the legend Yule, Anglo-Indian Glossary, p. 726 «j.

UPPER SIND FRONTIER, a district of Briti.<;h India.

forming the northernmo.st portion of the province of Sind,

in the Bombay presidency. It comprises an area of 2139

square miles, and lies between 27° 56' and 28* 27' N. lat.

and between 68° and 69' 44' E. long. It is bounded on

the N. and W. by the Derajat districts of the Punjab and

the territory of Khelat, on the S. by Shikarpur district,

and on the E. by the Indus. In the north-east the

country is hilly; the remainder consists of a narrow strip

of level plain, one half being covered with jungle and

subject to inundation, from which it is. protected by

artificial embankments. The land is watered by canals

from the Indus, of which the chief is the BegAri (85 miks

in length), navigable throughout by large boats, and the

Desert Canal, which irrigates the country west of Kashmor.

The district contains several thriving timber plantations.

The wild animals comprise an occasional tiger and hyaenas

;

wild how and jackals abound ; foxes are occasionally met
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Vrith ; and antelopes, hog-deer, and a species of sdinbkar

deer are found in the dense jungle tracts adjoining the

Indus. The climate is remarkable for its dryness and for

Its extraordinary variations of temperature. The average
annual rainfall at Jacobabad is less than 5 inches. ' There
are numerous roads of all descriptions, and the Frontier

Military Railway from Sukkur via Jacobabad to Sibi

crosses the district.

The census of 1881 retvimed the population as 124,181 (males
70,166, females 54,016),—Hindus nnrabering 9894, Mohammedans
109,183, and Christians 230. The chief town i3 Jacobabad, with
a population of 7365. In 1885-86 the cultivated area was esti-

mated at 361,415 acres, of which 137,149 were cropped, and of
these again 8163 were cropped more than once. The principal
crojK are wheat, joar, bajra, rice, barley, raustard-seed, and a little

cotton and gram. Salt, lacquered work, leathern jars, embroidered
shoes, woollen carpets, and saddle-Wgs are the principal manu-
factures. The internal trade is principally in grain, the greater
part of which is sent to the Punjab, and the transit trade from
Centra! Asia into Sind crosses the district, briugiug wool and
woollen goods, fruits, carpets, and horses.

UPSALA, a city of Sweden, the seat of its oldest

university and residence of the archbishop of Sweden, is

situated on the small river Fyris, 42 miles north of Stock-
holm. In spite of its position in a vast and fertile plain,

Upsala was a rather insignificant little town till the open-
ing of railway communication in 1866. The population,
which in 1840 was only 5100, had at the end of 1885
increased to more than 20,000 (vith students, scholars,

and others, 23,000). The industries of the place are still

unimportant, but its trade by sea (navigation being open
for six or seven months of the year) and by rail is some-
what livelier. Upsala ' owes its fame to its university,
which was founded in 1477. In 1624 Gustavus Adolphus
endowed it with 300 farms, the revenue of which formed
its entire income for more than two hundred years.

Parliament now contributes nearly the half of its whole
revenue (393,300 crowns, or about £21,800, in 1885).
Thfi professors numbered 58 in 1887, with 61 "docents"
and assistant teachers, and there were 1928 students. The
last-named are divided into 13 "nations" (based on the
old ecclesiastical division of the country), almost every one
of which possesses a house of its own, with a hall, reading-
rooms, and library. About £7200 is distributed yearly
in " stipendia " or scholarships. The new / university
house, above the cathedral, on the site of the former
archbishop's castle, is in the Renaissance style, and was
built in 1879-87. It has a great hall capable of holding
2000 persons, eleven • lecture-rooms, &c. The vestibule,
lighted from above by three large cupolas, and surrounded
by open galleries, is particularly fine. The library building
(called Carolina Eediviva, in remembrance of the Cafoliaa
which formerly escisted near the cathedral) was erected in
1819-41. The library, which has a right to a copy of
every book printed in Sweden, at present (1887) contains
250,000 volumes and 11,000 MSS., among which is the
famous Codex Argenteus of Ulfilas's translation of the
Gospels. The " Gustavianum," built by order of Gustavu^
Adolphus for a university house, is now wholly occupied
by the zoological institution. The botanical garden (which

formerly belonged to tut castle) was presented by Gustavui*
lU. to the university in 1787,—the former garden (in the
northern part of the city), where Rudbeck and Linnjeus
worked, and where the residence of the latter is stUl to
be seen, having been found too small and inconvenient.

The medical faculty possesses 'a hospital and anatomical,
chemical, and pathologico-physiological institutions; and
about a mile from the town there is a magnificent lunatic
asylum. The astronomical and meteorological institu-

tions, as well as those of chemistry and physics, have also

special buildings, all of recent date. The Royal Society
of Sciences, established in 1710 by Eric Benzelius, the

younger, occupies a house of its own, and has a valuable
library. Of the buildings the cathedral, founded in the
latter part of the 13th century and completed in 1435, is

the most remarkabla The material is brick, but the
proportions are uncommonly noble and harmonious ; the
length is 390 feet, and the height inside 88. It has
suffered considerably from repeated fires, but since 1886
an extensive restoration has been going on. T|ie castle,

on the summit of a long ridge above the town, was
founded in 1548 by Gustavus I, but not finished till a
century later, when it was often used as a royal residence.

It was destroyed by fire in 1702, and for more than forty

years remained a ruin. At present only a small part of it

is habitable, and that part is chiefly used by the provincial

government, and as a residence of the governor. Apart
from the cathedral and a few insignificant houses, there

are no remains from the medijeval period, the city formerly
having consisted almost entirely of wooden houses.

The name of Upsala originally belonged to a place nearly 2 miles
to the north of the present city, which is still called Old Upsala
This Upsala, mentioned as early as the 9th century, was famous
throughout Scandinavia for its splendid heathen temple, which,
gleamiug with gold, made itthecentreof Svithiod, then divided into
a great number of kingdoms ; three huge grave mounds or barrov/s
still commemorate old times. In the same place the first cathedral
of the bishops of Upsala was also erected (sboot 1100). On the
destruction of this building by lire, the inconvenient situation
caused the removal in 1273 of the archieniscopal see to the
present city, then called Ostra Arcs.' but within a comparatively
short time it came to be generally called Upsala. During the
Middle Ages the cathedral and the see of the archbishop made
Upsala a kind of ecclesiastical capital.. There the kings were
crowned, after the election had taken place at the Mora stones,

10 miles south-east of Upsala.' As early as the 14th century,
howevur, Stockholm became the proper residence of the king. In

1567 Erik X\V. murdered in the castle five of the most eminent
men of the kingdom, three of them belonging to the family of

Sture. In 1593 was held the great synod which marks the final

victory of Protestantism in Sweden ; in the same year the university

was restored by Charles IX. In the castle Christina, daughter of
Gustavus Adolphuj, resigned her crown to Charles X. in 1654.* In*

1702 nearlj the whole city, with the castle and the cathedral, was
burnt down. Among the teachers of the university who have
carried Its name beyond the boundaries of their own country, the
following (besides Linnaeus) deserve to be mentioned :—01of
Rudbeck the elder, the author of the AOantica (1630-1702) ;

Torbem Bergman (1735-1784), the celebrated chemist; and Erik
Gustuf Geijer (1783-1847), the historian.

The name first occurs in Snorro Sturluson m connexion with
tlie event: of the yew 1018 . it signifies " the mouth of the eastera
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